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PREFACE

MAN\ oF us who had experience 1n front Iine hospitals 1n World War 11
have carned with us a memorable impression of the effectis eness wath whuch
therapy was admunstered 1n postoperatn e shock and resuscitation units
The outstanding charactenstic of these umits was the immeduate avail-
ability of almost all medical and physscal facihiues necessary for the care
of the sick and wounded, including personnel traned 1n the use of
these fachines There was no quesuion that these umts provided greatest
efficiency of care and contnbuted matenally to the osver-all reducuion of
morbidity and mortality Our interest 1n recovery rooms has stemmed from
this expenience

Since then, we have partcipated in the organszation of seseral recovery
rooms and have been consulted 1n the development of a few others The
expenience ganed in these projects has been reported 1n 2 number of
articles The madequacy of these articles in conveying all the information
we have gathered has filled us with a sense of frustration, which has fivally
prevailed over our better judgment, impelling us to write this book

We have tried to present the organization and functions of a recovery
room 1n as conaise and detailed a fashion as possible wathout necessarily
being dogmatic Basic principles are discussed 1n order to give meaning to
specific instructions Since the immediate postoperative care 1s an mtegral
function of the recovery room, detailed postoperative orders for various
types of operative procedures are given Such has been accomplished with
the help of outstanding authonties 1n the vanous specialues who have
graciously and ungrudgingly contributed to this work We have also utilized
diagrammatic illustrations to demonstrate 1n detail how to employ vartous
types of equipment for the proper care of the patients during the jmmediate
postoperative phase
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INTRODUCTION

Ix WRITING this book the authors have assembled all the important data
relatise to the planning 2nd function of a recovery room, as well as the
medical and surgical care of the pauent duning the immediate postoperative
peniod, they have carnied out these purposes exceedingly well

To appreciate the justification of a detailed discusston such as 1s con-
tamed 1 this volume 1t would be appropriate to review the functions of a
recovery room, which vary somewhat depending upon aircumstances As
organized throughout the country, some recovery rooms close at 5 or 6
.M, the patients being sent to their rooms or wards In other hospitals,
patients who have had major operations remain all might tn the unit, and,
1 fact, 1f thetr convalescence 1s complicated, may stay in the recovery room
two or three days This difference 1n the length of tume patients are hept in
the recovery room confirms the fact that the functions are not standard In
the hospitals where the patents’ stay 1n the recovery room s hmted to
only a few hours, the purpose 1s to heep the patients in a place well equipped
with personnel and materials needed tn emergency care until they recover
from the anesthetrc It 15 probably conceded that the pertod of recovery
from the anesthetic 15 more dangerous than any other of comparable
length, because of the increased ncidence of respiratory comphications
(primanly obstruction) and postoperative hemorrhage

Although the danger of hemorrhage and other complications, such as
acute respiratory obstruction occurnng before the patient regamns con-
sciousness, 1s mummal after the first six or eight hours postoperatvely,
numerous other complications may develop during the succeeding twenty-
four hours Important among these 15 atelectasis, which to a great extent
may be prevented by good nursing and medical care 1n the early postopera-
tive period In patients who have had operations of unusual magmtude,
meticulous observation and therapy will often prevent serious comphca-
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INTRODUCTION XXt

contacts with the teachinp programs of other specialists 1f he s to achieve
maximum ability in this field A thorough review of the information con-
tamed in this volume will be profitable for all physicians Tt wall also be of
mvaluable aid 1o all nurces actinely engaged in the care of patents The
cditors and authors arc to be congratulated for their splendid accomplish-
ments

Warres H Core, M D



XX INTRODUCTION

tions such as electrolyte ymbalance and hypovolemia Therefore, 1t would
appear justifiable to keep patients who have sertous major operations 1n the
recovery room for at least twenty-four hours Nurses 1n a recovery room
rapidly become specialized, and their experience 1n the care of the acutely
1l patient will without question miumize the incidence of postoperative
complications To a great extent their effictency 1s determined by the
physical arrangements of the rocom and faciliies For thus reason, 1t 1s
essential that personnel planning a recovery room seek advice and counsel
early 1n the planming stage
There 1s now total agreement that a recovery room results m better
care of the patient in the postoperative period than when the patient 1s sent
back to his room or ward and treated there In fact, the improvement in
care furrushed by the recovery room has been so striking that the authors
have implied that the function of a recovery room mght be extended to
that representing an intenstve treatment center, offering treatment to any
acutely 11l patient needing more than average care
All specialties are represented 1n the twenty-one chapters contawed
m this book Many of these chapters may be considered classical in the ful-
fillment of the purpose for which they were wrtten The first and last
chapters, though not dealing primanly with the professional care of the
patient, are examples of excellent presentation and should be read by all
personnel contemplating the introduction of a recovery room 1n their hos-
prtal In fact, these chapters are so helpful to one planning a recovery room
that they should be read early 1 the planning stage, furthermore, they will
be of nestimable value for reference after the facility 1s functioning
Many of the chapters include certain preoperative data Offhand, this
would appear superfluous, however, since postoperative care 1s so often
directly related to preoperative care the incluston of many features of the
latter 1s indeed justified In some instances, the therapy of certamn condi-
tions of the acute type which mught not be encountered 1n the average re-
covery room1s discussed Agan, inclusion of this matenal 1s ikewise justi~
fied and desirable from the standpoint of completeness, because the tech-
miques embrace a specialized type of care
This volume 15 the first of 1ts type to be presented The vast amount
of mnformation contamned within 1t makes 1t exceedingly valuable to all
nterns and surgeons n traimng, regardless of their specialty In fact, the
young mterntst will find the matenal of tremendous value, not only because
the chapter dealing with medical problems 1s unusually informative, but
also because the volume contains so much information with which every
physician should be famhar In general, medicine 1s progressing too
rapidly toward specializaton The trainee 1n one specralty must have more
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contacts with the teaching programs of other specialists of he 1s to achicve
maximum ability n ths ficld A thorough review of the information con-
tained 1n this volume will be profitable for all phy«icians 1t will also be of
mvaluable aid to all nures actively enpaged 1n the care of pauents The
editors and authors are to be congratulated for their splendid accomplish-
ments

Warnrs H Core, M D






Chapter 1

AN ADMINISTRATOR LOOKS AT
INTENSIVE THERAPY

MANUEIL J SIGAIT, MAN S SADOVI, MD,
and JAMES H CROSS, M D

Ar\ INTENSIVE THERATY UNGT has been defined as a special physical and
funcuonal umit 1n a hospital where patients may be segregated for the pur-
pose of recerving 1ntensise care and treatment at minimal effort and wath
a minimal cost to both the patient and the hospital This umit 1s really 2
further devclopment of the postoperative recovery room Because of the
success that has been reahized 1n the care of postoperative patients, other
hospital services have become aware of the value of this specialized care
Therefore, mn the interest of progress in patient care, hospitals of today

should make a critscal analysts of their resources with an eye for 1m-
provement

ADVANTAGES OF AN INTENSIVE THERAPY UNIT

What are the specific advantages that are to be realized through the
tmplementation of this service in the hospital® The primary reason for the
development of this unit 15 the increased efficiency of care to be afforded
all panents This type of umit 1s designed to serve the best interests of the
hosprtal Progress n patient care begets progress in hospital adminsstration,
particularly 1n areas where both smterests are served Other advantages

durected towards and logzcally growing out of the primary advantage are
listed as follows

1 A diminished mortality and morbidity for the entire hospital

2 Tmproved nursing care through a greater conservation and concen-
tration of technical skills

1



2 AN ADMINISTRATOR LOOKS AT INTENSIVE THERAPY

3 A general qualitative and quantitative improvement 1n nursing
care for less acutely 11l patients

4 A more effective utilization of personnel, equipment and supphes

5 A psychological assurance to both the patient and hus famuly that
all measures humanly possible and known to medicine are being
employed for their benefit and welfare

These advantages represent over-all benefits that accrue to both the
hospatal and the patient Here they are stated in general terms, yet they can
be broken down mnto further specific benefits that will vary in degree from
hosprtal to hospital Certamnly, the problems of arrangement of physical
facithties and proviston of staffing patterns permit the maxiumum realization
of specific advantages Realistically, however, every admunistrator knows
that the 1deal type of arrangement exssts only on paper Yet, he will also
admut that the above-histed advantages are tangible enough to permit him
to consider them sertously and weigh them 1n terms of long- and short-run
costs and benefits to be expected

AIMS AND OBJECTIVES

In all probability, the admumstrator will first consider “What are the
amns and objectives of wmntensive therapy units®” and “Do these aims and
objectives run concurrently with those of the hospital?” The aims and
objecttves of an mtensive therapy umt may be discussed from four aspects
the patient, the physician, the nurse and the hosprtal

From the standpomt of the patient, thus unit offers maximum efficiency
1n the utilization of all that the hospital has to offer As the reader will de~
termune through other chapters 1n this text, the pauent recenves special-
duty nursing care ’round-the-clock at a mimmal cost, plus umnterrupted
effictency Concurrently, he receives the benefit of team physician care
Because of the immediate avaability of equipment and personnel, this
service results in the Jowest morbidity and mortality rates 1n heeping with
the lugh standards established by the Jount Commusston on Accreditation
of Hospitals

Physicians represenung various medical and surgrcal specialties are
assured that their patients will recetve continuous shilled nursing care,
and that there 1s avarlable 1n the immediate vicimity of the patient all of
the essential equipment and medications necessary for the diagnosis,
treatment and care such as cannot be offered by other means As most

physicians will agree, this becomes an inereasingly important consideration
1 nstitutions where there 1s a relatively small load of rare and complicated
cases Also, the physician may rest assured that there 1s tramed personn el
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on duty at all tmes of the day and mght who sl contact him immediately
mthecrent of an emergency and will carry out his orders and required pro-
cedures completels
The advantages accruing to the nurung senvice are quite similar to
those resuluing from proup or team nursing Professional traiming programs
may be carned out 1n the miensne therapy unit on a postgraduate and/for
undergraduate Jevel without creanng a disturbance to routine The n-
tensne therapy unit offers sufficient equipment, facihities and learming op-
portumues to provide excellent clinical expenences for both graduate
and student nurses in the care and treatment of the seriously 1l patient
In 2 unit of ths type, there 15 an sssurance that the shalled head nurse and
her team are aware of the smportant problems of patient management, can
anuarpate complications, needs and desires of all concerned, and are fully
qualificd not only to carry out the procedures, but also to teach them to
others
Probably the most important benefits that an ntensive therapy umt
has to offer are that routine care on a typical nursing floor can be carned
out with opumum efficiency , and that there 15 an equal distribution of care
1o all pauents The attanment of these objectines 1s not always possible
10 hospitals today  Since most hospital rates are designed to cover a gven
quantity of nursing carc along with charges for room and board, the
Patient 15 entitled to this care In too many 1nstances, patients requinng
more nursing care than presently recened do not obtain 1t in the proper
amounts, either from a medical or a financial standpoint Thus inequutable
distribution of nursing care on nursing floors frequently results 1n a hugher
morbidity rtio and longer length of patient stay than would exsst under
1deal condittons The results are costly, both to the pauent and to the
hospital
The mtensive therapy umit’s pnmary advantages sccnung to the
hospital are consistent with the aims and objectives of the hospital as a
whole Stated generally, such a set-up enables the hospital to provide the
best type of service at the lowest possible cost to both the patient and the
1;:155:?1‘ r’l;::tr‘e (;Z 1zllan-cnd m hospitals today toward securing the greatest
r spent Because of many obvious reasons, hosprtals
of today are faced with a situanon peculiar to the times No longer are
;lz;e the hospital “godfathers” who existed in the past, and every effort 15
g made to conserve Methods improvement programs, now enjoymng
mnereasing popularity, stress the more effectve unhizanon of personnel
supplies and equipment Many problems growing out of these three,
categories are being solved through more mtelligent planning and a more
reabistic approach Hosputals are beginming to ask “why,” instead of
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only “when” as in the past Personnel are now bemng tramed through
work simplification tramnng programs not only to question exisung ways
of performing service, but also to be creative enough to envision entirely
new methods of operation This approach to problem-solving 1s now bemng
harnessed and applied to ways and means of achieving a better utilization
of personnel, supplies and equipment By shorteming procedures, through
labor-saving appliances, and the application of good common sense, much
unnecessary waste of time and matenals 1s now bemg curtalled By re-
ducing great distances required to transport various hospstal items, m-
cluding personnel, services are becorung more streamlined and less costly
to perform Therefore, time saved 1s made available for the performance of
functions that better serve the best nterests of both hospstal and pattent
The concentration of equipment at the point of use 1s certainly an out-
growth of this type of thmking The concentraton of skilled, personnel 1s
another means of assuring desired results The improvement of skill auto~
matically promotes the intelligent use of supplies and equipment Hence,
the aims and objectives of an intensive therapy unit, at least, are con-
sistent with this objective approach to hospital admuustration, which 15
really m 1ts mfancy, but which has promise of continued growth

PLANNING THE INTENSIVE THERAPY UNIT

For best results, the mntensive therapy umt should be planned as a
jomt effort of mndrviduals who are responsible for the care of the pattent or
the provision of personnel, equipment and supphies Since 1t 1s impractical
for all concerned to have a hand i the planning, nevertheless these
persons should be kept informed of progress pertodically and be afforded
an opportumty to voice their opintons and suggestions Past experiences
show that this results m a berter quality of service to be provided The
majornty should be represented by individuals who have had many years’
expertence at the hospital, and who, 1 the munds of therr colleagues, will
be real contributors mn thus jont effort The hospital may deem 1t wise to
select the chief of every hospital service expecting to admut patients to the
umt Such a group 1s not usvally cumbersome, and may have experienced
some cooperative effort in the past Time and avalability are considera~
nons that should govern the selection of mdividuals to serve on the plan-
mng commuttee Other factors being equal, this group, along with a rep-~
resentative or representatives of the hospital administration, should com-
prise the planning group

Thus group should not fail to consider the wealth of information pos-~
sessed by other mdividuals i the hospital, for example, the director of
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nuring service, the nuring supervisors, the head nurse to be sclected for
the intensivc therapy unit and others whose contributions would be valued
This group 1 large cnough to accomplish many related projects and func-
tion through supplementary subcommittces, if feauble Once plans are
under way, other indivsduals may be called 1n as *“consultants,” represent-
1ng still other hospital departments, who will have frequent contact with
the intensre therapy umt Past expenience has proved that this advice ss
invaluable
The hospital administrator should be the key individual responsible
for admmistran e planming and coordmation He may, and usually wall,
clect to delegate authonity for the accomplishment of certan projects for
which he 15 not recogmized as a speaahist It 1s certainly advisable because
of the presence of a speaiahst and because of the admimstrator’s already
oserburdened activities 1n the hospital and the community  Morcover, 1t
1s the admunistrator’s job 10 interpret medical considerations 1n terms of
how they may be cffected administratnely Thus, he should elect to “farm
out” sub-projects to one or more of his staff’ It should be borne 1n mind,
howeser, that the final responsiility for admumstratne planming and
deasion-malang cannot be delegated and 1 wath the ad rator
One of the pnme responsibihitics of the adminsstrator concerns the
question of new construction or renovation of an existing area To build
anew means an avaslability of funds for new construction which may or
may not be obtainable The administrator should bear 1n mund that the
intensive therapy umit need not be housed 1n a new additton or wing to be
effective, and that st need not be elaborate to be functional Certainly, many
recovery rooms have been fashioned from eisung areas that are stra-
tegrcally located within the hospial building As the reader wall determune,
the quality of care afforded the patent depends largely upon the degree of
assembly of good equipment and personnel 1n night amounts and 15 m-
durectly concerned with the newness of surroundings Actually, this feature
15 considered by many proponents as a pot defirutely 1 1ts favor
Another major consideration belonging to the admunistrator 15 the
availability of the necessary equipment 1n both quantity and quahty The
basic determinations of equipment needed should be made by first taling
the recommendations of the medscal staff 1nto consideration as to the types
and quantities of required equipment Much of this equipment can be
located on hand, although decentralized throughour the hospital By
centralizing this equtpment at one point, others are not being deprned of
1ts use, for the need 15 also centralized at the same location If the need 1s
:1;‘1}:1:‘8:: ;re;s;x;tl ;marthncular area, the equipment 1s no longer needed
g the flow of work m the intensive therapy umt, 1t
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may be discovered that procedures may be performed more efficiently by
having more than one piece of the same equpment Additional purchase§
are then justifiable Here, the wise admunystrator summons s purchasing
“‘consultant” and secures his advice on the selection of equipment

This type of relationship between admumsstrator and purchasing
““consultant” should exist with other “consultants® who are already avail-
able on the admunstrator’s staff In all cases, findings can then be made
available to the intensive therapy committee along with the recommenda-~
tions of the admumstrator

FORMULATION OF POLICIES AND PRACTICES

When preliminary planning reaches the blueprint stage, thought and
attention mught then turmn to policy formulation, another mmportant func-
tion of the commuttee

There are many important constderatsons that must be made by the
ntensive therapy commuttee long before the umt 1s avatlable to recewve
patients To nsure contmuity of thought and action, 1t 15 deemed advis~
able that these policy determmations be put on paper and made available
for future use A few of the many policy determinations that should be
made are as follows

1 Admusston critenia and length-of-stay

2 Authonty and policy for release or transfer of patients from
the unit

Personnel pohcies

Patent-care costs and charges

Records and record-keeping

Visitors

Patient-care procedures

Other admuustrative constderations relating to care of equipment,
use of supplies and physical facthties

W=t oW W

These represent only a few of the many consideratzons of pohcy that must
be established No doubt these and many others will anise i the nunds of
those responstble for planning the intensive therapy umt

The admmstrator will be wise to delegate authorty to hus staff for the
recommendation of basic policies for which he will have ultimate respon-
sibility Once again, he may call upon his “‘consultants™ i the field of
nursing service to assist hum in planmng ntelhgent policy that wall meet
the needs of all concerned and parucularly the needs of the patient
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ARRANGEMENT OT PHYSICAL FACILITIES

The sndividual plan for an mtensic therapy unit 1n a hospital cannot
be recommended Invanably, it will depend upon the hospital, ats type, size
and role 1 the commumity Onc important point must be remembered
Tlexbility 1s 2 “must” n planmng such 8 unit Teaching hospitals, for
example, will want to emphasize the teaching aspects tn their vnits, par~
ticularly when there 1s a school of nursing in the hospital’s picture, emer-
gency and recenmng hospitals of Jarge metropolitan areas will probably
emphasize ther ability to care for the emergency paticnt, commusty
general hospitals will want to emphasize the sersaulity of their organiza-
ons, and hospitals with a large census of children must take peditnic
equipment and specialized care into considerauon In other words, the
orgamzation of the mtensu e therapy umt should be based upon the needs
of the individual hospital, and the number and type of beds allotted after a
careful statistical study of the workload has been made Planning should
always be based upon the size, the census and the needs of the individual
hospital

In the Jargest hospitals, 1t may be desirable to make these umts mul-
tiple, 1 ¢, pediatnic patients separated from adult, medical patients sep~
arated from surgical, and other such divsions as may be deemed adsisable
by the intensive therapy commuttee, depending upon the workload of the
hosprtal Horzontally constructed hospitals encounter problems involving
ume-distance factors, and may find the muluple-umt plan quite feasible
Howetver, it must be recogmzed that certain disadvantages may result from
decentralization, e g , increased cost of operation, multiple staffs (which
may defeat the purpose of the umt) and additional equipment Yet, if a
hospatal 15 of sufficient size to warrant decentralization, the same benefits
already enumerated would accrue 10 the patient This decentralized plan 1s
not recommended for the small or medum-sized hospital In the large or
extra-large hospital, further specialization may even result m addional
Improvements 1 patient care

Ideally, the location of the intensive therapy unst within the hospinal
should be nearest the service which provides the greatest workload and
away from heavy traffic areas It should be readily accessible to elevators
mn a muluple-story building and away from noisy or congested areas It
should also be located as near as posstble to the hospital’s ancillary service
facihties If the majonty of patients 1 a particular hospital 1n need of
intensive therapy are surgical patients, 1t would then be advisable to locate
z:ﬂlll;:te:;:;e;}:et::iy area as close to the operating rooms as possible to

sportation It s for this same reason that postoperative
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may be discovered that procedures may be performed more efficiently by
having more than one piece of the same equpment Addrtional purchases
are then justifiable Here, the wise admimstrator summons his purchasing
““consultant™ and secures hus advice on the selection of equipment

This type of relationship between adnumistrator and purchasing
“copsultant” should exsst with other “consultants” who are already avad-
able on the admimstrator’s staff In all cases, findings can then be made
available to the 1ntensis e therapy commuttee along with the recommenda-
tions of the admnstrator

FORMULATION OF POLICIES AND PRACTICES

‘When prelmunary planning reaches the blueprint stage, thought and
attention mght then turn to policy formulation, another important func-
tion of the commuttee

There are many important considerations that must be made by the
mtensrse therapy commuttee long before the umit 15 available to recenve
pattents To wsure contpuity of thought and action, it 1s deemed advis-
able that these policy determunations be put on paper and made avaable
for future use A few of the many policy determmations that should be
made are as follows

1 Adnussion criterza and length-of-stay

2 Authority and policy for release or transfer of patents from
the uut.

Personnel policres

Panent-care costs and charges

Records and record-keeping

Visttors

Patrent-care procedures

Other admunsstratn e considerations relating to care of equipment,
use of supplies and physical facilines

- B S R

These represent only a few of the many constderations of policy that must
be established. No doubt these and many others will arise 1n the minds of
those responsible for planmng the intensive therapy unit.

The admimstrator will be wise to delegate authornity to Ius staff for the
recommendaton of basic policies for which he will have ultimate respon-~
sibihity Once agam, he may call upon his ‘consultants” i the field of
nursing service to assist fum 1o planning mrelligent policy that will meet
the needs of all concerned and particularly the needs of the pauent
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ARRANGEMLNT OI PHYSICAI FACIHITIES

The indn:dual plan for an intensive therapy urit in a hospstal cannot
be recommended Invanably, 1t will depend upon the hospital, its ty pe, size
and role 1n the commumty One important point must be remembered
Flexibility s a “must” i planming such a umt Teaching hospatals, for
cxample, will want to emphasize the teaching aspects n ther unts, par-
uculatly when there 1s a school of nurang i the hospital’s picture, emer-
gency and receming hospials of Jarge metropohitan arcas will probably
emphasize ther sbility to care for the emergency patient, commumty
general hospitals will want to emphasize the versaulity of therr organiza-
uons, and hospials with a large census of cluldren must take pediatnic
equipment and speaahized care into consideration In other words, the
organization of the wmtensivc therapy umt should be based upon the needs
of the indsv1dual hospital, and the number and type of beds allotted after 2
areful statisucal study of the workload has been made Planning should
always be based upon the size, the census and the needs of the indn idual
hospital

In the Jargest hospitals, 1t may be desirable to make these units mul-
uple, 1 ¢, pediatric patents separated from adult, medical patients sep-
arated from surgical, and other such divisions as may be deemed advisable
by the intensne therapy commuttee, depending upon the workload of the
hospital Horizontally constructed hospitals encounter problems mvolving
tme-distance factors, and may find the multiple-umit plan quite feasible
Howeser, 1t must be recogmized that certain disadvantages may result from
decentralization, e g , mcreased cost of operstion, muluple staffs (which
may defeat the purpose of the umt) and addmonal equpment Yer, if a
hospatal 15 of sufficient size to warrant decentralization, the same benefits
already enumerated would accruc to the patient This decentralized plan 15
not recommended for the small or medium-sized hospital In the large or
extra-large hospstal, further specialization may even result i addittonal
mprovements in patient care

Ideally, the locatson of the intensive therapy umit within the hospital
should be nearest the service which provides the greatest workload and
away from heavy traffic areas It should be readuly accessible to elevators
m a multple-story building and away from nossy or congested areas It
should also be located as near as possible to the hospital’s ancillary service
faciliies If the majority of patients 1n a particular hospital m need of
mtensive therapy are surgical patients, 1t would then be advisable to locate
the intensive therapy area as close to the operating rooms as possible to
facilitate patient transportation It 1s for this same reason that postoperative
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recovery rooms are located close to operating rooms The mtensive
therapy unt should also be located close to central service to facilitate the
movement of supplies and that portion of equipment not stored 1 the 1m-
mediate area (Fig 1) Another factor of location that should be taken
nto consideration 1s the proxirmty to the radiology department Because
patzents 1 need of mntensive care are not physically able to be transported
great distances for x-ray services, portable x-ray equipment must be

\X_T‘: I ‘r*"_’\\/—'“/\
===l

SN ¢

Fig 1 Cutaway view showing relation of central supply area to recovery room

transported to them To ayo1d excessive movement of this heavy and cum-
bersome equipment, consideration should be given to locating the umt as
close to the radiology department as possible Various laboratory pro-
cedures will be required by panents undergomg intensive therapy, and
many can be eastly performed by providing a small laboratory within the
umt 1self However, the more complicated tests involving scienufic equip-
ment will have to be performed 1n the hospital’s main laboratory For this
reason, consideration should be afforded to a location near the laboratory

Elevator serivice requures consideration in addition to that of patient trans-
portanon Because the type of patient to be given ntenstve care will be
serously ll, the unit atself should not be 5o situated that a physican cannot



AN ADMINISTRATOR 1OORS AT INTENSIVE THIRAPY 9

sreach st wathin a fow munutes of the time of call Hencee, the umit should be
Tocated as clore to the man clevators as posuble  Traffic control and
\isttors are two closely related problems which should also be considered.
If powable, some provivion should be worhed nto the plans for a sisitors’
room adjacent 1o the sntensave therapy unit Such a room mught accom-
modate the mimmum number of visitors, permitung them to view the
pauent without having to enter the unit proper, and msure agmast out-
side interference with the activties within the unit

1t 15 reahized by the authors that to <atisty all of these requirements a
utopsan situation would have to be created to provide for all needs This
type of arrangement 15 not possible 1n the average hospital Therefore, the
aboy e considerations were enumerated as gutdes merely 1o be hept in mind
when planming the intensive therapy umit in the hospital Tor those
hosputals considening the renovation of an existing ares, many of these
considerations arc out of the question The hospital i 1ts formulatiee
stages, and considering an tntensive therapy umt, may be able 1o sausfy
most of them through intelligent planning However, to do an effective job
n the planming phases, all aspects must be considered and some compro-
muse reached that will meet and sausfy the demands of the particular
hospital

SIZE OF THE INTENSIVE THERAPY UNIT

The size of the intensive therapy vmt will depend upon the maxymum
number of patients from all services that may need to be accommodated at
any one ime It can easily be determuned by the number, type and length-
of-stay of patients who are sn cnitical stages of hospitalization The policies
and practices periumng to the use of the unut for ali patents 1n need of
this care, and the length of time that pauents wll be retained in the umt
should also be taken into consideration when planning the size of the umt
Planning commuttees should carefully study all facets of service to be of-
fered. Since the patients to be treated 1 this umt will be those i whom
this type of active concentrated care, 1n most mstances, will result wn re-
covery or at least a start on the road to recovery, it 1s difficult to appraise
the number of such patients the hospital will have at any one ttme How-
ever, a careful study, whereby pauents are classified according to the

degree of 1liness, may provide a part of the answer as to how large the unut

:1{;!;1:;: ?Dmmumg studies of a simular nature will provide an additional
e factor,

planrung may be’b :e:xat averages will be compiled upon which furure

Generally speaking, 1n style and arrangement the 1ntenswve therapy
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umt should resemble the postoperauve recovery vt It should be so ar-
ranged that all patents may be constantly observed with lirtle required
effort Figures 2, 3, 4 and 5 show some of the different types of layout and
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Fig 2 Suggested layout for an mtenstve therapy umt EBach pair of beds 1s

equipped wath the following ovygen outlet (central oxygen system), suction outlet

(central suction system), sph; bedside collapsble table (agamst

wall), flexsble wall Jamp, small kitchen sink, heavy duty wall outlet for portable

¥ ray umit, regular wall outlet, patsent’s indivadual call system (Sadove, Cross,
Higgins and Segall The Modern Hospital, Vol 83 )

< 4

Of particular significance 15 the layout diagram shown 1 Figure 3,
depictng the work area i the center of the unit and beds classified for
varying degrees of illness around the periphery Tius type of arrangement
15 1deal, tor 1t provides for very litle distance to be covered from central
facihities to pauent and return, or from pattent to patient Observation of
pavents 1s also facilitated Other effectve arrangements nclude the
halved-room type, where the patient area 1s located 1n one-half of the room
and central facilities m the other, as sketched 1n Figure 2 and as shown in
Figure 4, where ser1ous cases are segregated from munor cases Regardless
of the type of arrangement preferred, several common features may be
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unnersally applied Service facihities may be glassed in from all sides 1o
pernut steady observanon of patients, the nurses” desk or stanon should
be centrally Jocated, and as much of the preparatory and clean up work
shielded from patient areas as possible Lach type of arrangement should
also have an 1solation arca where patients may be segregated from others
for a definte reason, 1 ¢ , age, sex, infection, notse or the onset of extremis

T 00T
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Fig 3 Alternatve layour for sntensie therapy umr, with work area in the
center and beds for major and minor cases on either side and at ends (Sadove,
Cross, Higgins and Segall The Modern Hospital, Vol 83)

Although every bed should have 1ts own basic equipment, 1 ¢, oxygen
and vacunm outlets, sphygmomanometer, bedside table, wall light on
flexible metal hinge that can be removed for close patent examination, and
the like, sufficient space should be allowed between each bed to accommo-
date any special equipment that may be needed Eight-foot bed centers are
recommended

Service facihittes should mclude a set of utility rooms for the receipt,
storage and preparation of materials used 1n patient care, a small hitchen
for the preparation of light nourishment for the recovering patient, suf~
ficient space for the storage of needed equipment and supplies and a
trally located nurses’ station where observations of the patients ca
carried out concurrently with work performed, and will not be distuy;

cen~
n be
rbing
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the revised need Those hospitals planmng a new wing, or even a new
building, may 1nclude a separate budgetary provision for intensive therapy
unit equipment and supplies

A bastc equipment and supply list for the intensive therapy unit might
mnclude tentattvely the following items
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Tig 5 Plan (A)and photographs (B, C) showing layout of intensivc therapy
unt at the University of 1linois Rescarch and Educational Hospitals 1n Chicago
Tach of the three beds shown 1n upper portion and each pair of beds shown in
lower poruion of the plan (A) are cquipped with four clectne outlets, 110 VAC,
0, outlet and Hansen connection, vacuum outlets, mercury blood pressure
manometer attached to wall, bedside lamps and 8 foot extensions attachable to
wall or bed (Sadove, Cross, Higgins and Segall The Modern Hospital, Vol 83)

1

w

>

W

Individual oxygen and vacuum outlets to be located at the bedside
These umits may be either portable or fixed If they are fixed, a
conservation of much-needed floor space will be realized (see Fig
1, p 8) The opportumty for fixation 1s much more Iikely to occur
m new construction than 1n renovation However, portable equip-
ment should be maintained close at hand 1n the event failure of the
system occurs When an existing area 1s reconstructed, 1t may be
difficult to nstall fixed equipment, and an all-portable oxygen and
vacuum arrangement will have to be employed However, the use
to which the equipment wall be put and the advantages to be real-
1zed will certainly jusufy the shght inconyeniences

Accessory oxygen equipment This includes oxygen tents, humidi~
fiers, nebulizer unts (see Fig 11), catheters, BLB masks, gauges
and other related equipment

Accessory vacuum equipment—suction tubes and catheters,
clamps, etc

Inhalation therapy and resuscitation equipment This equipment
may be mamtamed 1n the intensive therapy umt or located nearby
1 the anesthesia department

A conventent and accessible refrigerator for the storage of bio-
logicals, blood and other pharmaceutscal preparations for immedi-
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Fig 6 A, Diagram of postanesthesia observaton umt int exssting bulding

B, Diagram of postanesthesia observation unt when planned in a new structure

1 Supply table 12 Counter

2 Anes tray case 13 Sink

3 Case—glass doors 14 Linen case

4 Standing desk 15 Narcotic case

5 Resuscitator 16 Counter case with sink
6 Scrub sink 17 Nurses desk

7 Cubicle curtain 18 Postanes recovery cart
8 Portable aspirator 19 Centrally piped oxygen
9 Inst table 20 Centrally piped suction
10 Stretcher 21 Acoustic ceiting

11 Over-counter case 22 Observation window

23 Clock with sweep second hand
(Anderson Anesthesiology, Vol 12)
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Fig 8 Recovery area for 200 bed hospital with visitors observation area

ate use This refrigerator should be located within the confines of
the preparation area, 1¢, the clean uttity room

6 Clinmical sinks, hoppers and other fixed equipment for the rapid
processing of apparatus and matenals from 2 soiled condition to a
safe, sterile condition for future use

7 A pressure sterilizer, to be Jocated 1n the clean utility area, that witl
facilitate the stenhzing of small 1tems of equipment and supplies
prior to use Thus sterilizer need not be large nor must 1t be bult~
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i Howaver, the amount of matestals that flow through the inten-
sive therapy area that need to be sterthzed, along with the avail-
abhity of stenlization 1n the near sicmty of the unit, should be the
governing factor as to the size of the stenlizer If the decision 1s
made that the intensise therapy unt should recenne 1ts supplies
from central service, other stenlization needs may be met through
the use of @ table-top mode! igh-speed pressure stenltzer

A built-in bedpan stentlizer Although this 1s not absolutely es-
senual, st wall be of great convemence 10 the nursing service pet-

Fig 11 Ohio Aerosol Nebulizer Unit

sonnel of the unit It will provide for easy and rapud stenilization of
bedpans, thus conserving the time and energy of highly skilled
nursing personnel

A complete nurses’ station, equipped with desk, chairs and an
area that may be used by both physteians and nurses when charung
1s performed Other equipment for this area mught include a medi-
cine cabinet for routine medications, narcotics and other Pprepara-
nons, supply cabinet for forms and paper supplies, and lockers for
nursing personnel The nurses’ station should have a telephone
that may be audible by a very low nng or buzz, coupled with 2
flashing red Light above the door to mdicate mcomung calls If
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this type of arrangement 1s not feastble, some other system ac-
cordant wath the comfort of the patient should be nstalled

10 Each bed umt should possess the following basic equipment n
addition to that which has already been mentioned
a Recovery-type bed (esther the hi-low type with side rails, or the

stretcher tvpe), attachments for the erection of standards, and
capable of beng adjusted to any desired posiion, 1e, Tren-
delenburg, reverse Trendelenburg, ete (Figs 12-17) The fol-

lowing reasons are offered for standardizanon of recovery room
suetcher (1) most hospital beds are considerably wider than
recovery room stretchers and are, therefore, more difficult to
maneuver, (2) the adjustabihiry of the recovery strercher s far
greater and, therefore, more flexible as to vamous posinons,
(3) the stretcher usvally has built-in side guards which are
easily adjusted, (4) casters on a stretcher should be 2-tnch rubber,
ball-bearing casters which are usually of the lock type Many
makes of hospital beds are not equipped with Jock-type casters
—a common cause of embarrassing accidents, for example,
transportation, it frequently happens that smaller casters be~
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Fig 14

come caught between elevator cab floors and floors of the
building

Bedside table with separate compartments for bedpan, wash
basin, emests basin and 21l other equipment necessary for the
mdividual care of the patient Some new recovery beds provide
storage space for this type of equpment

Wall-type or table-top-type sphygmomanometer to which blood
pressure cuffs may be attached mterchangeably Ths feature

o
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Figs 12-17 Recovery type and stretcher type beds

elimunates the necessity of moyving one 1nstrument from bed to
bed

Tlexible-arm, wall-attached lamp that may be semoved from the
arm at will, for the convemence of physicians or nurses while
examimng patents

Stainless steel or chrome alcove rods fastened to the ceiing
with suspended curtains composed of a 4-foot wainscot of
heavy, durable matenal, and the remamng part at eye-level
composed of heavy polyethylene, transparent matenial This
type of arrangement lends an aura of privacy and yet permuts
continuous observation

Durable footstool that may be attached to the bed, and com-
plete signal-call system for patent-nurse communication The
termmal end of the call system nught be set up on the center
ceiling of the unit 1n the form of a four-sided light that may be
observed from any location in the unit

Sufficient electrical outlets on the wall near the head of the pa-~
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tient to provide for the use of any portable electrical equipment
that may be needed, for example, a portable x-ray machmne,
electrocardiograph, basal metabolism machine
Other bed-accessory equipment, such as bed elevators and shock
blocks, to be used for beds not equipped with buwlt-in attachments
Treatment carts for the logical assembly of materrals and supples
and the rapid transportation of these materials and supplies to the
patient’s bedside
Small range and 1cebox for the umt kitchen Other equipment may
melude a toaster, soft-boiled egg preparation equipment, trays,
china and silverware (Caution must be advised against the overuse
of tlus kitchen, from the standpoint of control of foodstuffs and
cost of operation Any abuse of the uses for which this umit kitchen
15 ntended will mvanably result 1n an increased cost of food
preparation  Normal meals should be requsitioned from the
central kitchen )
Ample work-counter space throughout the sorled and clean utility
work areas One of the man errors of space-layout 1s the failure to
provide sufficient space for the performance of work Too often,
valuable working space 15 taken up with infrequently used equip-
ment crowded together
Hand sinks located at strategic places throughout the umt Fre-
quently, physictans and nursing personnel desire to wash their
hands following examnation and treatment of patients
Lavatory equipment
Treatment table and related equipment for treatment room to fa-
cthtate munor procedures This area may also be used for making
electrocardiograms and basal metabolic rate determunations and
performing other diagnostic procedures
Smmple laboratory equipment for performung simple laboratory
procedures, ¢ g , urinalysis and complete blood count
A sufficient supply of bed linens for normal plus emergency needs,
based upon patient census in the umt, to guard agamst rapid
depletion of hinen stocks It 1s also advisable to segregate 1ntensive
therapy linen from other linen by dyemng this hinen a distinctive
color
Blanket-warmer and solution-warmer Newer hospitals may have
this equipment built-in to conserve space
Laundry chute direct to Jaundry
High-speed electrical instrument sterilizer to be located mn the clean
utility room
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23 Ample storage space in stainless steel or chrome cabinets for neces-
<ary nstruments, provided these mnstruments are not a part of -
strument scts that may be requisitioned from central service

21 Double doors leading 1nto the intensive therapy unit, easy-swing-
ing with metal protective plates Some hospitals may clect to nstall
doors thit may be opened from either side electroncally

25 ‘Treatment trays and sets on hand in sufficient quantities to mect
extsting needs Al sets should be returned to central service follow-
inguse Rigid procedures should be estabhshed, outhining the prep-
arauon of patient charges

26 Both soda-aad and carbon dioude-type fire extunguishers These

should be located throughout the unit at strategic positions

A sufficient amount of houscheeping supplics to cnable nursing

service personnel to perform light houscheeping duties (It may be

advisable not 1o permut househeeping personnel into this area )

28 Enough office supplies, consisting of chart forms, pens, ink and the
Iike, to facilitate the heeping of records and the preparation of re-
ports by nursing personnel

29 A supply of basic chemicals and pharmaccuticals for emergency
use Care, as usual, must be afforded to the handling of narcotics
and barbsturates

2

-3

On occasion, when 1solation becomes necessary, 1t 1s best that the in-
tensive therapy unit have some means whereby a eriucally oll patient may be
transferred for special care under completely aseptic condutions Therefore,
a room estabhished sathin the umit for this purpose will pay big dividends
when such a situation anses 1t may also be used as a special quiet room for
disturbed patients or for pauents who have entered mto extremis Psy-
chologically, many obvious advantages may be realized by this type of
accommodation It may also be used as an alternate location for making
electrocardiograms and basal metabolic rate determinations, and for carry-
ing out other procedures A heavy-duty electrical ontlet for portable t-ray
apparatus should not be overlooked for this area

TEMPERATURE AND LIGHTING

Room temperature and relative humidity are important in the care of
the patient, and their consideration must not be neglected in the intensive
therapy unit They should be indwvidually controlled from the unt 1tself,
and, 1f possible, apart from the main heating control system of the hospital
Room temperature should be maintamed at a comfortable range with little
vanance to the extremes Because air-conditioning lowers humuduty, 1t 1s
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desirable, particularly 1n those areas of the country which bear the brunt of
the extremes of heat and cold The room 1tself should have a northern ex-
posure so as to avoid the direct rays of the sun throughout the year Care
must be exercised to msure that pattents brought to the mntensive therapy
umt from other hospital areas do not experience a rapid change in tempera-
ture

Lighting should be fairly unuform throughout the urut Because nat-
ural] light does not spread stself uniformly throughout an area, 1t may be
necessary to adopt some means of artificial ighung Experience has shown
that the best type of artifictal ighting for a umt of this type 1s mdirect
lighting It permuts the exammmng physician or nurse to determine success~
fully the patient’s true color—an important criteron A turn-down system
1s recommended so that over-all Iight mntensity may be varied at will An
emergency stand-by system of lhghting should be seriously considered
when planning the umt

Each bedside should possess a sufficient number of electrical outlets
that may be used for both AC and DC equpment Wall spaces approx-
mmately every two or three beds should be available for the inclusion of
heavy-duty electrical outlets for heavy-duty equipment These heavy-duty
outlets are usually 20-ampere, three-wire polanized mstallations

FINANCING THE INTENSIVE THERAPY UNIT

Total expenditures for the intensive therapy umt may vary from an
absolute mummum to the amount necessary for a most elaborate facility
It 1s only natural that the cost of this unit be carefully scrutiuzed by the
admunustrator and his board of directors If a long-range view 1s taken of
this project, 1t 1s apparent that the cost to the hospital n only one fiscal
period will be neghgible In fact, 1t may be possible for the hospital to give
better and more effictent service and care with an actual saving both to the
hospital 1n man-hours and to the patient in a shorter length-of-stay

Equpment for the umt need not be expensive 1n order to achieve
maximum efficiency Actually, 1t 15 the saving in exssting umts of equip-
ment through greater utthzation that aids 1n making an intensive therapy
unt economucally feasible With a hittle ingenmuity on the part of admn-
1strative and professional personnel, equipment already available 1a the
average hospital may be assembled 1n such a fashion as to lend stself to the
purposes of an efficient intensive therapy umit

Patient-care costs 1n the intenstve therapy umt are mummal when com-
pared with the service rendered A patient i a umt of this type 1s receiving
private-duty nursing plus all the skills available to um 1 the individual
wnstitution A thorough cost analysis of this unit wall reveal that the addi-
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tional expense imvolved to the hospatal can be adequately covered through
an mtensie therapy fee, of this 15 so desired “The indinidual cost to the
patient will be relatncly small when one considers the senyices which the
patient recerves The hosprtal can casily and simply amortize the cost of
the unit over a period of years

ADMINISTRATION OF THE UNIT

The policies of the intensiv ¢ therapy umt should be determined by the
<ame intensu ¢ therapy commuttee that took part in the planning of the unit
The commuttee 1n charge of planming efforts may wish to conunue func-
uomng for a certain peniod after the umt begins admitung patients If the
medicat staff of the hospial has a policy of rotatng members’ commuttee
assignments, then additional members should be appointed to the com-
muttee to replace those whose terms have expired If appomntments are
made crery other year, at least one year’s membershup will be maintained
for purposes of continuity This commuttee should determine the policies
and prevailing practices of the mtensive therapy umt  Howener, in order
that the unit should function properly, a single responsible physician,
serving on the commuttee, should be continuously 1n charge of the umt
The tollowing factors, though not in logtical order, arc only a few that
should be considered 1n the selection of a responsible physician to carry
out the adminustration of the umit ume that can be devoted by the physi-
can, the physicran’s avalabihity, quahfications, traning and interests

Each individual physician who has a pauent or patients 1n the in-
tenstve therapy umit should be responsible for the care of his pauent or
panents He should be fully enlightened as to the policies and practices of
the unit, to ascertain that the care of hts patients will be compatble with the
funcmlm of the umit as a whole Teamwork 1n the intensive therapy umt
15 vital

Admnsstratively, the mntensive therapy umit should be classed as a
separate division of the department of nursing service, and under the over-
all supervsion of the director of nursing service, with a capable head nurse

mn charge of the unit The head nurse should bead atvely resp

to the director of nursmg service and professionally responsible to the 1n-
tensive therapy commuttee

(R

ADMISSION, TRANSFER AND DISCHARGE OF PATIENTS

Patents should be recewed 1 the intensive theray
Py umt at any time
of the day or might The length-of-stay of a patient 1n the unit should be
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desirable, particularly 1n those areas of the country which bear the brunt of
the extremes of heat and cold The room itself should have a northern ex-
posure so as to avoid the direct rays of the sun throughout the year Care
must be exercised to insure that pauents brought to the intensive therapy
unt from other hospital areas do not expernience a rapid change 1 tempera-
ture

Lighting should be faily uniform throughout the umt Because nat-
ural light does not spread wself uniformly throughout an area, 1t may be
necessary to adopt some means of artificial ighting Expenience has shown
that the best type of aruficial hghung for a unut of this type 15 mdirect
hghung It permuts the examining physician or nurse to deternune success-
fully the patient’s true color—an mmportant criterton A turn-down system
1s recommended so that over-all Light intensity may be varted at will An
emergenc) stand-by system of hghung should be serously considered
when planming the umt

Each bedside should possess a sufficient number of electrical outlets
that may be used for both AC and DC equpment Wall spaces approx-
imately every two or three beds should be avardable for the mnclusion of
heavy-duty electrical outlets for heavy-duty equpment These heavy-duty
outlets are usually 20-ampere, three-wire polarized installations

FINANCING THE INTENSIVE THERAPY UNIT

Total expenditures for the intensive therapy unit may vary from an
absolute mummum to the amount necessary for a most elaborate facility
It 15 only natural that the cost of this unit be carefully scrutmized by the
admumstrator and tus board of directors If a long-range view 15 taken of
ths project, 1t 1s apparent that the cost to the hospital 1n only one fiscal
pertod will be neghigible In fact, 1t may be possible for the hospital to give
better and more effictent service and care with an actual saving both to the
hospstal 1n man-hours and to the panent 1 a shorter length-of-stay

Equpment for the umt need not be expensive in order to acheve
maxmum efficiency Actually, 1t 1s the saving in existing umts of equip-
ment through greater utihization that aids 1n malung an intensive therapy
unit economucally feasible With a hittle ingenusty on the part of admun-
istrative and professional personnel, equipment already avardable in the
average hosprtal may be assembled 1n such a fashion as to lend stself to the
purpases of an efficient mtenswve therapy umt

Panent-care costs 1n the mntensn e therapy st are mnimal when com-
pared with the service rendered A patient m a unst of ths type 1s recerving
prvate-duty nursing plus all the shalls available to hum 1o the mndrvidual
mstitution. A thorough cost analysis of thus umt will reveal that the addi-
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record sheet Notation 1s made of the pauent’s name, room and bed num-
ber, and phyucan, his anesthetist, operation and anesthetic, if he 1s a
surpcal pauent, and times of admussion and discharge The following
records are recommended for retention

1 Patient’s tntenane therapy sheet—which becomes a part of the
patient's permanent record

2 Intensne therapy unit daily record sheet

3 Monthly report of intensise therapy actnties—which ghves befly
the total number of patients, munimum and maximum tme 1 the
umt, and the average patient-time 1n the umt for that period

PERSONNEL

No unit 15 considered to be adequate unless st 15 continuously and
conscientiously staffed by adequately trained personnel Many exisung
postoperatnne recovery unmits would not quahfy as adequate intensne
therapy units because they contain only the physical factors, and have, un-
fortunately, for long periods of time, inadequately traned personnel from
a professional standpoint At no time must this unit be without a nurse 1n
constant attendance Nor must this unit be so situated that a physician
cannot reach st within a few munutes of call Ideally, resident physicians
may be assigned 1o the umit on a twenty-four-hour basis This may be
broken 1nto erght- or twelve-hour shufts This service would be similar to
that of any other, and should be so orgamized that the house staff rotates
through this unit as 1t would through the emergency room, the medscal,
surgical or any other service 1n the hospital Interns, as well as residents,
may be assigned to the umt for trmmng and supervision, 1 additon to
performing routine duties Attendants, nurses’ aides and practical nurses
may render excellent service 1n 2 umt of this type However, 1t must be
emphasized that the need for exceedingly skilled personnet of a very lugh
cahber 1s greater here than that 1n almost any other part of the hospital
When assigned to the unit, these employees must be continuously and
carefully supervised Ideally, the employees 1n this umit should not be at
the extremes of age because of the exacting and faugumg nature of the
work involved Personnel 1n a umt of this kind should be carefully screened
1n order to obtain a staff that will not experience a rapid tumnover Stability
and continwity are of paramount importance Graduate nurses should be
assigned to thus unt only at their request Compensation should be com-
mensurate with the work done, the responsibility assumed 2nd the shill and
training of the indwvidual Periocic physical examinanons, including chest
¥-ray examunation, should be required of all personnel assigned to the umt
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determined by mutual agreement bets een the physeian n charze of the
unit and the patient’s ov n prate ph,sicuan

On admy <ion, the pauent should be checked in b, the intenve
therapy physician vho should accompan, him to the umt He thould
make pestodic checks on the patient duging hss rounds, and may be called
for special observation at the diesetion of the head nuree

‘The patient’s phyrezn v il visit the patient as often as por sblefollov -
1ng admi <son The routine procedure performed on admission should be
standardized s hen po<<ble and include a check of

1 Aty ays—mechanical and natural.

2 Respration—for character and quality
3 Colorof ekin

4 Pulse~for character and quality

5 Blood pre«sure

6 Capsilary refill.

7 Conditson of skun

8 State of reactngty

9 Retention catheters, drain tubes, gastric tubes, etc
0 Dre< sng , drans and dranage

—

When a patient 15 to be diccharged from the inten<nve therapy untt
10 retumn to his 0 n accommodatsons, he 15 checked to sec that he has

1 Toll onentanon

2 Normal se<prration

3 Swutable csreulation

4 A stabilized blood pre<sure

5 Noexce ne bleedmng, dramage or dichasge

6 Adequate dramage from retention catheters, dram tubes, gasine
tubes, etc

7 Al medical information charted for floor nurses

He may then be tran ferred on the tame hi-lov bed he has occupsed 1n the
mten ve therapy unst When he am < at hss ov n accommodatsons, he
may be tran fersed to his 0 n bed, or, 1f beds are standardized throughout
the ho<prtal, he may merely be moved, bed and all, snto po<stion v hile the
other empty hu-tow or «tandard bed 15 returned o the mnten ne therapy
vt Thes method of tran fer fes ens confu 1071 30 the st steelf

Records and record-keepmg should be ttreamhned i the mten ne
therapy unst, and only thoe record should be retaned that are ab-ojutely
escential On admy sion, each patwent thould be Jogged 1n on the umit daily
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record <heet. Notation 15 made of the patient’s name, room and bed num-
ber, and phyxician, lus anesthetsst, operation and anesthete, fhets a
surgical patient, and tmes of admission and discharge The following
records are recommended for retention

1 Pauent’s intensnve therapy sheet—which becomes a part of the
pauent’s permanent record

2 Intensne therapy unit daly record sheet

3 Momthly report of intensise therapy acusties—shich gues briefly
the total number of patients, nunimum and maximum time 1n the
unit, and the average patient-time 1n the unit for that period

PERSONNEL

No unit 1s considered to be adequate unless 1t 1s continuously and
conscienuously staffed by adequately traned personnel Many existing
postoperatine recovery unuts would not qualify as adequate intensne
therapy units because they contain only the physical factors, and have, un-
fortunately, for long periods of ume, tnadequately tramed personnel from
a professional standpoint At no ime must this umit be without 2 nurse 1n
constant attendance Nor must thus umt be so situated that a physician
cannot reach 1t within a few munutes of call Ideally, resident physicians
may be assigned to the umt on a twenty-four-hour basis This may be
broken 1nto eight- or twelve-hour shufts This service would be simlar to
that of any other, and should be so orgamized that the house staff rotates
through this unit as 1t would through the emergency room, the medical,
surgical or any other service 1n the hospital Interns, as well as residents,
may be assigned to the umt for traming and supervision, i addiuon to
performung routine duties Attendants, nurses’ aides and pracucal nurses
may render excellent service in a unit of this type However, 1t must be
emphasized that the need for exceedingly skilled personnel of a very high
caliber 15 greater here than that sn almost any other part of the hospatal
When assigned to the unit, these employees must be continuously and
carefully supervised Ideally, the employees 1n this umt should not be at
the extremes of age because of the exacung and fauguing nature of the
work 1nvolved Personnel i a umt of this kind should be carefully screened
1n order to obtain 2 staff that will not expenence a rapid turnover Stability
and contnuity are of paramount importance Graduate nurses should be
assigned to thus umt only at their request Compensation should be com-
mensurate with the work done, the responsibihity assumed 2nd the skill and
traiming of the individual Periodic physical examunations, including chest
X-ray examumnation, should be required of all personne} assigned to the unt



30 AN ADMINISTRATOR LOOKS AT INTENSIVE THERAPY

Past expertence has shown that many graduate nurses are eager to
work 1n a unst of this type because of the lugh caliber of work performed and
the extreme ease and effictency with which these unuts function The pro-
found gratitude of those pattents who have been treated 1 units of this
type speaks for itself Graduate nurses must contmnuously be given re-
fresher courses not only of the formal, but, more important, the mnformal

type
TRAINING

In small hospitals the surgeons or anesthesiologists are mn a better
position, perhaps, to observe personally patients in the immediate post-
operative period than are those 1n larger hospitals, where this becomes
mereasingfy difficult For these farger hospatals, the postoperauve recovery
room 1s & solution, patients returning from the operatng rooms are de-
tained 1n the unit until consciousness 1s regamned

These pattents are cared for by nurses and sub-professional personnel
who have been specially tramed 1n postagesthetsc management and who are
supervised by a surgeon or anesthestologist, usually a member designated
by the mtensive therapy committee to carry cut all medical pohcies estab-
lished by the commuttee The nurses are ngidly traned to perform many
Ifesaving, emergency measures, e g, mamtaiung awrways and admin-
1stering oxygen whenever necessary Other traimng which 15 provided m
nurses® refresher courses includes taking and recording blood pressure and
pulse rate and performung other important procedures vital to the recovery
of the patient

NEED FOR REFRESHER IN SERVICE-TYPE TRAINING
PROGRAMS

All personnel assigned to the unut are well trained m the care of the
postoperative patient and 1n the care of equipment An m-service edu-
cational program may be planned and carried out for the graduate nurses
and ancillary personnel, as well as an educational program for the studenr
nurses

The mam duties of the nurse assistants and male nurse aids are trans-
porting the patients from the recovery room to therr respective rooms, and
keepwg the unit 1n order When these assistants are not busy performung
therr mamn duties, however, they may be required to sit with restless pa-
uents and to assist the registered nurses i many procedures

Through the n-service educational programs, auxiiary workers are
given a thorough onentation of the physical serup of the recovery room,
they are taught the care of equipment, such as oxygen apparatus, catheters,
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suction devices, and closed dramage tubing and bottles, and they Jeamn
stenle techmique All 100 often, nurses return to work after an absence of
<creral years, only to find that many of the methods and procedures relat-
1ng to patent care that were practiced formerly hase now become obsolete,
and that, therefore, the m-<envice refresher-trmmung program bridges a
\ery sigmficant gap 10 onientation to the nurses’ work routines

By actual care of the comatose patient, personnel are taught how to
turn and position patients, they learn how to care for the comatose patient,
the patient who 15 vomiung, the application of suction, how to connect
and disconnect unnary catheters and Levin tubes, to measure drainage,
to assist with starting the injection of ntravenous fluids, how to tell of
flnds are infiltrating, and how to mos e patients from stretcher to bed when
the patients are taken back to their rooms

The in-service educational program for new staff nurses and student
nurses should include onentation to the physical setup of the recovery
room and to recoy ery-room routine Other topics which may be sncluded
are apprecation of the parually and completely unconscious state of the
patient, maintenance of the patient’s airway, use and care of emergency
equipment, recognition and treatment of shock, oxygen therapy, suctioning
and positioming of unconscious pauents, specific nursing care following
various types of surgery, preoperatine medications and anestheuc agents
and their effects

Student nurses should spend at least one week of therr two months’
operaing-room expenence in the recovery room Also, several more days
mght well be spent 1n the postoperative recovery room attending pediatric
pauents, so that they may gain some expenence n the immediate post-
operative care of children

PUBLIC RELATIONS

One hosprtal decided to convert an exisung four-bed ward that was
strategically located to a four-bed recovery room In addition to the realiza-
tion of prime savings 1n nursing ttme and the 1mprovement of patient care
(all thus resulting from 2 total mvestment of $4500 00), other returns of an
mangible nature exceeded expectattons This hospital was the first 1n 1ts
area to establish thus type of facility, and, therefore, 1t wanted to tell 1ts
story to the public

Always willing to cooperate, the local newspapers seized the oppor-
tunity to send reporters to the hospital to take photographs and write a
story about this new concept of patient care A generous amount of space
was provided for the story, and the response from the community was en-
couraging Tius publicity actually touched off a word-of-mouth “adverts-
1ng campaign™ that turned out to be an enormous asset to the hospital
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Many letters and words of encouragement were passed to the hosptal
about the community’s appreciation of thus improved type of service that
was now bemg provided for its loved ones Patients, themselves, expressed
gratitude for the constant and supervised attention given them in the recov-
ery room Since this improved concept of patient care has been provided,
personalized nursing care has been the result—and much to the patient’s
tikmg

Another hospital, larger than the one just described, planned and built
an addition, adjoimng the surgical swite apd providing new central-service
facihinies 1n additson to an 1mncrement of pauent beds A postoperative recov-
ery room was also constructed This hospial recogmzed the need for im-
proved public relations, and it sincerely felt that trie public relations “begin
at home” n the hospital Therefore, in the plans for an eight-bed recovery
untt, each bed separated from its neighbor by a glass parution, a visitors’
observation area was mcluded This observation area 15 elevated several
feet above the level of the recovery room A small alcove, furmshed with
three lounge chawrs and a mght table and accommodating several members
of a patient’s famuly, adyoins each patient alcove, but 15 separated from the
patient alcove by a glass partition

‘The response to this type of consideration to pauent’s famihes has
also been great It has exceeded all expectations Visitors do appreciate the
apportunity to be *with therr loved ones™ during tumes of crises There-
fore, this hospital has not only met the patient’s needs, but has gone a step
forther and provided for the patent’s family’s needs

The expertences of the two hospitals described represent only 1solated
nstances of how postoperative recovery rooms may be used for public
relations® purposes In the first hospital a small imnvestment resulted 1n bene-
fits to both the hospital and the community In the second a further step
was made by providing for family needs Both hospurals represent mgenuity
on the part of the planners to solve a problem not only sausfactordy, but
also providing answers to some of the public relatsons’ questions that have
plagued hosputals for some time No doubt many other public relations’
problems may be met m a similar manner

INTENSIVE THERAPY AREA—AN ADJUNCT TO PREVENTIVE
MEDICINE

Many hospitals today are opening up their doors dunmng week-end
periads of low census for members of thewr community Pauents for diag-
nostic study are usually admutted at the beginmng of the week end, and,
durng therr stay m the hospital, are afforded the full service of laboratory
and x-ray factities In a few hospatals, these patienss are admutted directly
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10 the mtcnsis ¢ therapy area for thar weeh-end stay  Since surgery sched-
wles are hight on week ends, and «cheduled operations consist mostly of
minor procedures, this leaves the postoperati e recovery arca free to accept
patients for diagnostic work-ups In this way, beds in the hospital arc not
then up unnccessanly and further use is made of an otherwise idle recovery
room Agan, 100, diagnosuic facihitzes are closc at hand

Some hospitals have established pachage programs for busy executives
who desire this type of senvice, but are only able to take advantage of the
planon weel ends These programs consist of a routine number of labora-
tory tests and x-ray procedures, which, coupled with medical counsel, are
made available to the executn e for a fixed, all inclusne fee This concept
of preventne mediaine, really in 1ts infancy, 1s enjoying increasing popu-
lanty

IMPORTANCE OF THE INTENSIVE THERAPY UNIT TO
TO SHORT-STAY PATIENTS

Many dental, cystoscopic, fracture-mampulation and munor surgical
procedures require the admimstrauon of an anesthetic for thewr successful
performance Although these procedures are performed in dental umts,
cystoscopie rooms, fracture rooms and rnor operating rooms on out-
patients, the need sull exists for postoperatne care All too often, these
pauents return to their homes smmediately following treatment or study
Although they do not need hospitalization, they do need some type of care
prior 10 their departure from the hospital In most instances, some general
anesthetic has been admumistered, and to leave the patient “on his own”
may well result 1n a certan element of danger

The present trend 15 to provide some area where these patients may be
sent to recover from the effects of their procedures and the accompanying,
anesthetic In many hospatals, these patients are sent to the postoperative
Tecovery umt where they may remam as long as necessary What better
facihtes exist to meet the needs of these outpatients than those offered by
the postoperative recovery unit® Several hours’ stay under constant ob-
servation may be all that 1s needed to ensure a condition safe enough for
the patients to resume their normal routines under their own power Ths

is another example of the value of intensive therapy units and how they may
serve the needs of outpatients

RELATIONSHIPS WITH OTHER HOSPITAL DEPARTMENTS

In general, the relationships that will exist between the ntensive
therapy umt and other hospatal departments will depend, for the most part,
upon the type of supportng service these departments offer Professional
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departments, eg, medicine, surgery, pediatrics and obstetrics, wall, of
course, provide patients 1 need of postoperative care, i danger because
of an acute medical condition, or requiring constant observation

Ancillary professional service departments, such as x-ray and labora-
tory, will provide necessary diagnostic procedures to follow the condition of
the patient placed i the intenstve therapy area The work of other ancillary
professtonal departments, such as physical therapy and occupational ther-
apy, must await the patient’s discharge from the intensive therapy area
before 1t may begin

Admunsstrative departments bearing important relationships to the
ntenstve therapy umt are the accounting department and the admitting
department

The relationship with the accounting department will be based upon
the various financsal records and mformation that must pass between this
department and the intensive therapy umit The handling of patsent charges
for room and board, charges of ancillary professtonal service departments,
charges for drug 1tems and the Iike must all follow definite fixed procedures
Definite policies must be established relating to charging patents for room
and board while they are in the intensive therapy area Popular practice
calls for patients to be charged a “room and board” fee for therr stay i the
ntensive therapy area only after the first twenty-four hours

Frequent contact must be established between the admitting depart-
ment and the ntensive therapy umt At all imes the admituing registrar
must be aware of the number and classification of patients 1n the umt She
must constantly be aware of the condition of each patient and the ntenstve
therapy physician’s 1dea as to the extent of the patient’s stay n the unit
She must, at all imes, make certain that those patients who are about to
return to a regular nursing umt have a location reserved for them



Chaprer 2

PRINCIPLES OF RECOVERY
ROOM MANAGEMENT
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GENERAL CARE

ALTHOLGH there may be many different types of patients cared for in
the recovery room umt, certan general prinezples of care walt apply to all
patents The patent treated 10 this unt will recenne maximum benefit
from the concentration of equipment and shilled personnel There must be
certam cntena for selection of the type of patient best suied for such
ntensne therapy After the decision has been made to treat the patient 1n
this unit, correct transportation must be provided which will safeguard
the patient while 1n transit A set of procedures must be employed which
will facilitate reception of the pauent The professional team must provide
immediate and contmuous care which depends upon the nurse recening
mformation concerning the patient’s previous condition, with specific 10~
structtons for further care This should include a warning as to specific
signs or symptoms which would indicated impending complicanons The
physictan must carefully evaluate the patient and remain i personal at-

tendance until adequate treatment and a specific outline of therapy are
mitiated

Selection of Patient for Intensne T herapy Care

The intensive therapy umt 15 a further development of the recovery
room The recovery room was evolved primarily for the surgical patient
in answer to a need for adequate concentration of facthties and tramed
personnel for care of the patient until he had recovered from his anesthetic
The patient rematned 1 the recovery room until his general condition was
such that he could be transferred to general duty nursing care This was a

35
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decrded umprovement over the previous practice of returming a surgical
patient to hus room or ward where the nurse had to watch the unconscous
patient as well as perform her other duties If an emergency developed
during the surgical patient’s return 1@ consciousness, a catastrophe was
lihely to ensue because of lack of proper equipment and absence of tramed
personnel The shortage of nurses has made the situation even more pre-
carous With advances 1n surgery and with the progress and deselopment
of anesthesiology, more detaled specfic therapy for the postoperatie
patient has become royune The present realization of modern hosprtals
of the necessity of well-tramed anesthestologists capable of adequate super-
vssion of these units has further emphasized the value of care of the wnten-
sive recovery room type

There has been a natural tendency for other medical speciabists to
gwve their patients thus superior medical care which previously was avarlable
only to the immedate postoperative patient, e g , the pauent suffenng from
poisonung and the acute cardiac patent The close cooperation of the
surgeon and mtermist, as, for example, 1n the care of a patent having a
massive gastromtestnal hemorrhage or a complicated medical disease
requinng surgery, especially emphasized the deswrabiity of extenston of
mtensive therapy care to mclude other than the postoperative patient

It has become evident that for the good of the panent, as well as from
an economic standpormt, all patients who require wtenswe therapy should
be griven advantages that can be realized n an mtensive therapy center
All postoperative patients, many acutely il preoperative patients requinng
mtensive therapy, and any pauent in an emergency state, whether of a
medscal, surgical, pediatric, or obstetrical nature, who will benefit by such
treatment should utilize these services An excellent example 1s that of any
unconscious patient requiring resuscitation, or one in coma or shock
Patients with a termunal diness who can be adequately treated elsewhere
should not be allowed to congest the center unless this segregatton works
1o the advantage of the hospital and 1s not detrimental to the unit The type
of patient treated should, 1n general, be the one m whom active, concen-
trated treatment will, 1n most wstances, result i recovery or at Jeast allow
a maxumum effort toward recovery and not the one who may be adequately
cared for on a routine floor schedule

The patient should remam 1 the unir unnt the entire physicran team
feels that care elsewhere 1o the hospral will be adequate

Transportation of Patient to Intenstve Therapy Umit

After the deciston has been made that a specific panent should be in
the ntensive therapy unit, the transportaton of the patient becomes im-
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portant In certamn nstances the patient may be so entically 11l that therapy
<hould be mstituted prior to the movement Certunly the patient should
not be transported 1f this would place Ins hfe i jcopardy Tollowing
surgeal procedures, 1t may be necessary for the patient to remain 1n the
operating room until <hock, respiratory obstruction or depresston, or other
senous states are remedied "1 he «ame principle may apply to patients na
precanous condiion admitted to the emergency room  The danger of
moving a patient, even short ditances, may at umes make remosal un-
warranted
When ransportability 15 establiched, preparation for moving should
be mitiated  Moving 2n unconscious patient 15 extremely hazardous, and
contimuous, umnterrupted observation 1s necessary  Adequate measures
should be taken 10 mnsure <afety ¥f shock or “compensated shock” 15 exast-
ent, an adequate method of <ccunng intravenous nfusion should be estab-
Iished that will endure the move This means that a large-caliber needie,
well inserted, should be fixed 1n postion by careful taping and sphnung
The blood pressure cuff should also be left 1n place or removed immediately
before the patient 1s transported, a record of the blood pressure taken after
the patient has been placed on the cart should be made The tracheo-
bronchial tree in an unconscious patient must be protected by an adequate
airway, a symple rubber airway or an endotracheal tube being employed
Since vormiting and regurgiation are COMMON N UNCONSCOUs patients,
especually 1n postoperative patients, these patients should all be placed 1n
2 lateral recumbent or “tonsil” position to allow gravity dranage of the
secretions, unless an actual contramdicauion exists A pillow should be
placed between the flexed legs Specially constructed wedged pillows of
sponge rubber or simular material are 1deal for maintaning the position of
the back Thorough cleansing of the tracheobronchual tree and upper
respiratory passage by aspiration must be accomplished prior to movement
If hypoxa, shock, or stmular condition 15 present, or if there 15 need for
mhalation therapy, a functioning portable umit should accompany the
patient to the recov ery room
The cart used for the transportation should be so constructed that 1t
can serve as a bed in the intensive therapy center (Such a cart 15 1llustrated
m Chapter 1) It must be of a type that will allow proper posttioning, easy
2ccess 1o the patent for treatment and examunation, and have facilites to
allow for the simultaneous transport of dramage bottles as well as direct
2; el;c::m attachments for infusion equipment Dramage tubes must be
prevent their being dislodged If 1deal carts are not available, then
:::;;l?l:u;p]e surgical carts, with simple improvised adjuncts as mdicated,
ed Side rails or restraming devices must be 1n place on the cart
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decided mprovement over the previous practice of returning a surgical
pattent to his room or ward where the nurse had to watch the unconscious
patient as well as perform her other duties If an emergency developed
during the surgical patient’s return to consciousness, a catastrophe was
Likely to ensue because of lack of proper equipment and absence of tramed
personnel The shortage of nurses has made the situation even more pre-
carious With advances mn surgery and with the progress and development
of anesthestology, more detailed specific therapy for the postoperatve
patient has become routine The present realization of modern hospitals
of the necessity of well-traned anesthesiologists capable of adequate super-
viston of these umts has further emphasized the value of care of the mten-
SILe TeCOVery Toom type

There has been a natural tendency for other medical specialists to
give therr patrents this superior medical care which previously was avatlable
only to the immediate postoperative patient, € g , the pauent suffering from
potsomung and the acute cardiac patient The close cooperation of the
surgeon and internist, as, for example, 1 the care of a patient having a
massive gastromtestinal hemorrhage or a compheated medical disease
requunng surgery, especially emphasized the deswability of extension of
mtensive therapy care to include other than the postoperative patient

It has become evident that for the good of the patient, as well as from
an economuc standpomt, all panents who require mntensive therapy should
be grven advantages that can be realized 1n an mtensive therapy center
All postoperative patients, many acutely 11l preoperative pattents requiring
wtensive therapy, and any patient 1n an emergency state, whether of a '
medical, surgical, pedratric, or obstetrical nature, who will benefit by such
treatment should utilize these services An excellent example 1s that of any
unconscious patient requiring resuscitation, or one mn coma or shock
Panents with a terminal 1llness who can be adequately treated elsewhere
should not be allowed to congest the center unless this segregation works
to the advantage of the hospital and 15 not detrimental to the umt The type
of patient treated should, m general, be the one 1n whom active, concen-
trated treatment will, 1o most nstances, result mn recovery or at least allow
a maximum effort toward recovery and not the one who may be adequately
cared for on a routine floor schedule

The patient should remam 1n the umt untl the ennire physician team
feels that care elsewhere 1n the hospital will be adequate

Transportation of Patient to Intensne Therapy Unit

After the decision has been made that a specific pauent should be 1n
the intensive therapy unit, the transportation of the patient becomes 1m-
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adequacy may be bifewaving Since oxyren 1s o vital substance to the body
and 15 continuously 1n demand, re-cstablishment of the mechanimw hereby
1t gets nto the blood stream may <erie to revive both the airculatory and
respiratory sy<tems and, indeed, the entire body (see details of treatment of
<hock and mantenance of respirstion 1n Chapter 3)

As soon as pouble, an appropriate examination should be performed
This <hould nclude not only the aforementioned speaific examinations,
but alo an inspection of the chest, to ascertan sf there 1s symmetncal and
adequate expansion, as well as auscultation of the lungs, to make certain
that both are properly acraung Lxamimnation of the heart should nclude
achech of the position and tones, as well as of the pulse and blood pressure
The abdomen should be palpated for any unusual signs, and the presence
or absence of penstalas should be noted by auscultation The body as a
whole should be cvaluated The position of the pauent should be re-
evaluated to nsure opumum physiological rest and comfort The sheets
and blankets used to cover the patient should be of hight weight and of
adequate texture to present chiling They should not be restnictne to
cither respiration or extrermity movement A towcl should be placed about
the side of the face to absorb sahva or other discharges A bath 1owel should
also be placed about the head if the shin 15 moist Blood or sceretions on
the cosers, gown, or pauent should be removed to establish hygiene as well
as for esthetic reasons Bed rauls should be placed 1n position as indicated

Dunng alf of this re-examination, continmty of therapy must be man-
tamed

Conference betueen Physician and Nurse

The nursing personnel must smmeduately become thoroughly ac-
quamted with the pauent The patient’s hustory, previous therapy, present
status and the treatment proposed should be outlined to the nurse Possible
danger signals that would indicate smpending complications should be
discussed 1n order that prophylavis will be mstituted If the diagnosts 15
not established, the nurse should be informed of the possible diagnoses
and the tests and procedures that are necessary to aid 1n 1t establishment
A well-tramed nurse will save many lives 1n an mtensive therapy unit and
this 15 especially true if she has been thoroughly acquainted with the
patient and alerted as to possible complications Oral mstructions should
be given the nurse, but orders should be wnitten m detail on the chart to
avord musunderstanding and for future reference The nurse should be
made to feel that her duty 1s equally important as those of the other mem-

l;::;szfatn};e";e;m Exp,erxence with mtenswve therapy unus will convince
€ nurse’s importance in h
"0 saviag loes p mn helping to avoid complications and
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Before movement actually begins, a final check of the circulatory and
respiratory systems should be made, with a simultaneous last check on the
functioning of the mfuston and drainage bottles

The movement of any patient 1n shock should be done with the real-
1zation that such a movement may precipitate aggravation of the patient’s
condition If there 15 compensated shock, an abrupt change of position may
cause the blood pressure to drop to alarmung levels In the critically all
patient, all stages of the transportation should be carried out with continu-
ous observation and therapy

Positioning on the transporting cart should be accomplished 1t such a
manner as to mamtain respiration and circulation If the patient breathes
easter with the head of the bed elevated, this elevation should be man-
tamed The extremities must not be free to dangle from the cart, since
mjury could occur from striking a door or other object Care must be taken
to avoid pressure on any area that may result in injury A strap should be
secured over the lower extrermties to prevent the patient from rolling from
the cart A sheet or loose blanket should be placed over the patient to
prevent undue heating or chilling

The patient must be accompanted durning the move by adequately
tramed personnel The presence of the anesthesiologtst and surgeon or their
assistants should be routme for postoperative surgical patients The per-
sonnel accompanymng the patient, however, should not wear clothes soiled
1n the operaung room The movement of other pattents should be super-
vised by a physician 1f the patients are mn the critical condition required for
their removal to the intensive therapy umt Properly tramned attendant
personnel are also necessary for these patients

It should be emphasized that, during all phases of the transportation,

careful check of the pulse and respirations with a continuity of treatment
must be maintained

Reception of Patient

Upon arnival 1n the umit, immediate reappraisal of the patient’s status
must be made This should include check of pulse, blood pressure, respira-
tions, color, dryness or moistness of the skin, adequacy of the arrway,
condition of any wound or dressings, infusions, dramage bottles, position
of the patient and any other factor that 1s pertinent In patients other than
postoperative ones i whom the diagnosis 1s not established, resuscitative
measures, 1f indicated, should be mstituted immediately followed by more
defimtive measures If the blood pressure reading and pulse rate are low
m sprte of the infusions, 1t may be necessary to use vasoconstrictors as
emergency aids while more specific shock therapy 1s beng mmtiated The
patency of the tracheobronchral tree 1s vitally important and 1nsuring its
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adequacy may be lifesaving Since oxygen 1s a vital substance to the body
and 1s continuousdy 1n demand, re-establishment of the mechanism whereby
1t gets 1nto the blood stream m1y scnve to revine both the arculatory and
respiratory systems and, indeed, the entire body (see detarls of treatment of
shock and maintenance of respiration in Chapter 3)

As <o0n as posaible, an appropriate examination should be performed
This should include not only the aforementioned specific examinations,
but also an inspection of the chest, 10 ascertain if there 1s symmetnical and
adequate expansion, as well as auscultation of the Jungs, to make certain
that both are properly acraung  Lxamination of the heart should include
a check of the position and tones, as well as of the pulse and blood pressure
The abdomen should be palpated for any unusual signs, and the presence
or absence of penstalus should be noted by auscultaton The body as a
whole should be evaluated The positon of the pauent should be re-
evaluated to 1nsure opumum physiological rest and comfort The sheets
and blankets used to corer the patient should be of light weight and of
adequate testure to prevent chilling They should not be restnictive to
cither respiration or extrenuty movement A towel should be placed about
the side of the face to absorb saliva or other discharges A bath towel should
also be placed about the head if the shin 1s mosst Blood or secretions on
the covers, gown, or patent should be remos ed 10 establish hygiene as well
as for estheuc reasons Bed ratls should be placed in posiion as indicated

Dunx(;g all of this re~examination, continuity of therapy must be main-
taine

Conference between Phiysician and Nurse

The nursing personnel must 1mmediately become thoroughly ac-
quamnted with the patient The patient’s history, presious therapy, present
status and the treatment proposed should be outhined to the nurse Possible
danger signals that would sndicate mmpending complications should be
discussed m order that prophylaxss will be mnstiwed If the diagnos:s 1s
not established, the nurse should be informed of the possible dragnoses
and the tests and procedures that are necessary to aid 1n 1ts establishment
A well tramed nurse will save many lives tn an intensive therapy umit and
this 15 especially true if she has been thoroughly acquainted with the
ginmt and alerted as to possible complicatsons  Oral nstructions should
avoi‘ivm the nurse, but orders should be written 1n detail on the chart to
e tlm;urluzﬁrstandmg and for future reference The nurse should be
pors o f(‘, d:e at her duty 15 equally important as those of the other mem-
ohy e team Experience with ntensive therapy umts will convince

stctans of the nurse’s 1m
portance 1n helping to avord complicatu
1n saving Ives ping p ons and



38 PRINCIPLES OF RECOVERY ROOM MANAGEMENT

Before movement actually begins, a final check of the crreulatory and
respiratory systems should be made, with a simultaneous last check on the
functioning of the infusion and drainage bottles

The movement of any patient in shock should be done with the real-
1zation that such a movement may precipitate aggravation of the patient’s
condition If there 1s compensated shock, an abrupt change of position may
cause the blood pressure to drop to alarmung levels In the critically 1l
patient, all stages of the transportation should be carried out with continu-
ous observation and therapy

Posioning on the transporting cart should be accomplished m such a
manner as to mawtain respiration and circulation If the patient breathes
easier with the head of the bed elevated, this elevation should be mamn-
tamed The extremities must not be free to dangle from the cart, since
mjury could occur from striking a door or other object Care must be taken
to avord pressure on any area that may result in injury A strap should be
secured over the lower extrenuties to prevent the patient from rolling from
the cart A sheet or loose blanker should be placed over the panent to
prevent undue heating or chilling

The patient must be accompaied during the move by adequately
tramned personnel The presence of the anesthesiologist and surgeon or ther
assistants should be routine for postoperative surgical pauents The per-
sonnel accompanying the patient, however, should not wear clothes soiled
1n the operating room The movement of other patients should be super-
vised by a physician 1f the patients are 1n the critical condition required for
their removal to the ntensive therapy umit Properly tramed attendant
personnel are also necessary for these patients

It should be emphasized that, during all phases of the transportation,

careful chech of the pulse and respirations with a conttnty of treatment
must be mamtamed

Reception of Patient

Upon arnval 1n the umt, immediate reappraisal of the patient’s status
must be made This should include check of pulse, blood pressure, respira-
tons, color, dryness or mostness of the skin, adequacy of the airway,
conditton of any wound or dressings, infusions, dramnage bottles, position
of the patient and any other factor that 1s pertinent In patients other than
postoperative ones 11 whom the diagnosis 1s not established, resusaitative
measures, 1f indicated, should be mnstituted immedately followed by more
definitive measures If the blood pressure reading and pulse rate are low
1n spite of the mfusions, 1t may be necessary to use vasoconstrictors as
emergency aids while more specific shock therapy 1s bemng mtiated The
patency of the tracheobronchial tree 1s vitally important and insuring its
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3 Nutnuon

1 Control of pun
5 Care of wounds
6 Anubiotic therapy

The management of airculaton, maintenance of respiration, and
nutntion are discussed an Chapter 3

CONTROL OF PAIN

All surgical patients expect and fear the pain associated with surgery
Actually, many operatne procedures are attended by very hatle pan
Various controlled studses have shown that even in those patients in whom
the medical personnel expeet pain to oceur, as many gs onc-third can be
relieved of their pamn by a placebo and sbout one-third by nuld analgesics,
while only one-third require true opiates and opiods

Defimtion of Pain

What 1s pain® What 1s ts physiology® Pain 15 an unpleasant scnsation
of a speaific type, as 1s pressure, heat, vibrauon and the ke Pamn has a
speafic receptor and conduction system, a relay center and an interpreta-
tion area i the brain  Even though there are speafic receptors, pain may
be caused by sumulation, of an excessive degree or durauon, of almost
any receptor Thus pressure, stching, mild irmitation, or other factor, if
present long enough, may cause pam even though if applied for a short
period of time 1t would not be “pamnful ”* The same sensauon (stumulus)
1 different indwviduals or mn the same indmvidual may be panful at umes
and not painful at others
Pam 15 a defimite unpleasant sensation which 1s really the patient’s
evaluation of various sumuly,and the stumult only produce pain aftera thresh-
old 1s reached This threshold vanies, depending upon the duration and 1n-
tensity of the stimulus and the state of the central nervous system, as well
as upon the other stumul that are flowmng nto the central nervous system
The threshold should, however, be relatvely fixed for a given individual
but the reacuon to the sumulus 15 markedly vanable The pain stimulus
“hurts” to different degrees 1n various mdividuals, depending upon many
factors such as race, age, sex, time of day, state of mind, past experience,
over-all irmtability (especially of the central nervous system), fear and
mental attude The physician cannot know how much a specific stumulus
produces hurt or pain It 1s interesting to note the difference 1n panful
sumuli or reactivity caused by such a simple procedure as a hypodermic
jection or wmtravenous infusion In the child, one may see actual torment
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Imtial Record of Patient

A written record of the patient should be immediately mutiated In
surgical patients there will be previous records Especially important 1s the
anesthesia chart which presents in concise detail the condition which
existed during the operative procedure, including the type and amount of
flwds and medications that were admimstered The recovery room record
should be a somewhat simular chart which will give a visual presentation
of the continuity of treatment and the patient’s status Charting of the
pulse, blood pressure, respirations, temperature, medications and fluids
must be accomplished 1n such a manner that an instantaneous review 1s
always readiy possible (see Chapter 21)

The nurse should summarize the doctor’s review of the case and her
mstructions A statement as to her impression of the panent’s condition
should be recorded The nurse’s record should be connnuous, so that her
relief can easily understand what has previously transpired and what to
expect

‘The patient’s physican should, after iutiating treatment and after
re-examunation of the patient, hkewise grve a detailed summary of the
previous therapy and dragnostic tests performed as well as a statement as
to the probable course Thus should be adequately detaled Ideally a sum-
mary of the previous history, physical examnation and laboratory findings
will be included, but such completeness at times may not be practicat and
a comprormuse with this 1deal may be necessary In all instances, the record
must be sufficiently inclusive to enable other doctors to maintain the con-
tnuity of treatment and diagnostic studies without disadvantage to the
patient If there are medical complications coexstent with a surgeal pro-
cedure, an outline of medication for these conditions should be included
1n the record, especially if such medication 1s vital to the patient, as 1n
cardiac, diabetic, or sumilar diseases 1f there have been prior complications
that mught be prone to recur, such information should be in the record
Previous significant diagnostic procedures should be available, both to
prevent repetition and to aid 1n further therapy

In every patient’s record there should be a statement as to whether
there has been prior sustained use of cortisone or stmilar drugs Previous
drug sensitivity should also be noted

Careful and exphiat wntten orders must be recorded before the
physician leaves the patient It should be emphasized that the patient 1s
not to be left 1n the nurse’s care until a continwty of treatment 1s estab-
{ished and the nurse 1s fully cognizant of the wiitten orders and their impli-

cations In these written orders the following factors must be considered

1 Management of circulation
2 Mantenance of respiration
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DRUG THLRAPY TOR RITTE I Of PAIN
The drugs of value for rehicf of cutancous or tntegumental pain are
1 Salicylates (aspinn)

2 Para-amnophenols
Acctanihid (Antifebrin)
Acetophencudin (Phenacetin)

These drugs used alonc, or in combination with codeine when pain 1s a
Iittle more severe, are safe, effective means of combating a large percentage
of the musculosheletal pan Side reactions are relatnely sare and the
efficiency 15 good A typical prescuption would be

Acetylsabcyhe aaid 10 grawns (0 6 gm )

Codeine sulfate 1 grain (006 gm )
or

Acctopheneudin 5 grans (03 gm )

Codeine sulfate 1 grain (006 gm )

Give 1 capsule for rehef of pasn
Enther of these mixtures may be combined with various sedatnves, such as
the barbiturates, gning the total cffect of benefit to the patient
The treatment of the visceral type of pamn requires the use of more

potent analgesics A follow ing table lists some of the more important drugs
and their dosages

Analgesics
MOR  DEM  METHA  NISEN LEVO- DILAU  METO-
PHINE fROL  DONE T DRO- CoPERE o von
Equuvalent subcutancous 10 100 10 o
doses (mg ) 1M - i ¢ 2 ?
Maximum perce: %
azimam pereent ncrease 0 100 100 100 50 100 100
Dusation of analgena 444+ 4 A+t 4+ 4+t
Sedauon +++ ++ + 4+ pe s S 3
Routesof Ol +  + ++ 4+ ++ + + i+
trauen Subcutaneous 4+ No Cauton ++ +4 +4+ ++ Not
avail
M ++ ++ Camon  ++ ++ - ++ i
or
1v ++ 4+ Cauton 4+ ++ - ++ o
use
Fact
aciors Altenng seacuon + 2 B ? + ? + ?
0
an
Quant Sepe of el + 2 ? ? + ? ? ?
Euphoria + ? ? ? ? ? ?
Vanabul
mhywes  + £+ + ¥+ 4 ¢

Common 1o all Nauses emesis respuratory def
pression tolerance add:
Modified from Gross B G and Schufltin’ M1 Clinical Anaigeties C-hatles € Thomas Bublishes
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at the mere sight of a needle, with the chuld screamung and fighting, or the
child may make a shght grumace and promptly forget the entire matter In
the adult, the same varted reactions occur In members of some races there
may be crymg and extreme reaction, while 1n others there may be only 2
flicker of a few muscle groups

Aritude of Surgical Team toward Pain

In the same patient who tolerated the “needle” utally, with the
passage of ume 1t becomes more panful If the patient likes the nurse, he
may say 1t “hurts a httle”, 1f he doesn’t like her attitude or brashness, he
may say, *“Ye Gads, she’s killuig me with the needles ** The bramn or mental
attitude 15 the mterpreter of the stumulus and the “controller” of the reac-
tron Therefore, in dealing with pain 1n postoperative patients, one must
always be anare of the fact that the surgical team does not know how much
pain the patient has at any tume Those treating pam must be aware of the
unportance of the mental atttude of the pauent The httle things one does
and what one says are very important

The phystcian should show real concern about the patient’s welfare
He should reassure the patient and must not show rrritatien or seem to
be m a hurry The patent should be made to feel that he 15 the most 1m-
portant problem on the team’s mind and that the answer to the problem
1s defintely known He should be made 1o feel that, no matter what hap-
pens, this team will see to 1t that all goes well This atuutude should be
shared by every member of the surgical team, mcludmg the orderly

It 15 easy for the staff to acquire a tolerance for pam n recovery room
patsents and to become intolerant of the patient who becomes excessively
demonstratnve It 15 surprising what a httle “verbal analgesa” can accom-
plish A munute spent i concern, mtetest and assurance, combined with
or without a placebo, markedly dimunshes pain

The keynote 10 good care 15 continuious tnteresty concern, calmness and
assurance, combined wth skillful use of all of the physical and chemical agents
to reheve pamn to the maxunum degree consistent wuth the safety and future
well-being of the patient

CLASSIFICATION OF PAIN
1 Cutaneous or integumental
Brght—sharp—easily locahzed—defimtely radiating
Reaction fight or flight
2 Visceral
Deep~—burning-—aching—difficult to localize—referred
Reaction anxiety—anorexia—yomutmg
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DRUG THLRAPY TOR RIJILI O PAIN
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"The drugs of value for rehief of cutancous or mtegumental pan arc

1 Salicylates (aspirin)
2 Par-aminophenols

Acetamlid (Anufcbrin)

Acctopheneudin (Phenacetin)

These drugs used alone, or 1n combmation Wwith codeine when pun ts a
Ittle more severe, are safc, effectisc means of combating a large percentage
of the musculosheletal pun Side reactions are relatnely rare and the
efficiency 15 good A typrcal preserption would be
10 grains (0 G gm }

Acetylsalicylic acid

Codane sulfate

o

T

Acetophenctidin
Codesne sulfate

Ginve 1 capsule for rehief of pan

Either of these mixtures may be combined with vanous sedatives, such as
the barbiturates, giving the total effect of benefit to the pauent
The treatment of the visceral type of pan requires the use of more
potent analgesics A folfowing table Lists some of the more important drugs

and their dosages

1 grain (006 gm )

5 prams {03 gm)
1 grain (006 gm )

Analgestes
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A brief descripion of the charactersstscs of these drugs may be of
aid to the physician

Morphine

This 15 a potent analgesic Its action 15 poor when gwven orally and
best when given subcutaneously When mdicated 1t can be given mtra-
venously Sixty to mnety munutes are required for the peak action when 1t
15 ad ed subc 1y, the onset of analgesia 15 smooth and there
15 Jess side action than when 1t1s given ntravenously Approximately fifteen
o twenty mnutes are required for the peak action when the intravenous
route. 1s employed The dosage 15 10 to 15 mg This gives an imcrease in
analgestc threshold of 50 to 70 per cent, 30 mg , a dose which should rarely
be used, gives an increase to about 90 per cent With the 30-mg dose the

Fig 1 Intradermal mjection on flexor surface of forearm
I Use short, very fine needle (25- or 26 gauge) and tuberculin syringe
Load syringe and expel air bubbles
2 Cleanse area with suntable antiseplsc
3 keeping needle almost paralle] to skin, msert as superficially as possible

and mnject matenal
4 If needle point 1s i corum or teue skin, wmyecuon will rase small wheal



PRINCIPI LS OF RECOVERY ROOM MANAGEMPNT 15

Fig 2 Sub

surface of upper arm, this also can
be made on the back or the lateral aspect of the thigh

1 Use 142~ to 1 inch needle, 22 gauge or smaller, and 2-, 3-, or 5-cc synnge
Load synnge and expel air bubbles

2 Cleanse area with switable antiseptic

3 Pinch fold of skin between thumb and forefinger and msert needle quickly
and firmly through all layers of skin

4 Pull back gently on plunger to make certain needle has not entered vesn

5 If no blood appears, mnject material slowly Up to 3 cc of flid can be

admumistered readily 1f needle point 1s 1n subcutaneous tissue and not in skin or
muscle
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Fig 3 Intramuscular injection i deltoid or triceps muscle of upper arm, and
upper lateral quadrant of buttocks

1 Use 1 1/2 mnch needle, 19 gauge or smaller, and 2-, 3- or 5 cc syringe
Load syringe and expel asr bubbles

2 Cleanse area with suitable antiseptic

3 Holding syringe at right angles to body, thrust needle quuckly through
skin and 1into muscle ussue

4 Pull back gently on plunger to make certainn needle has not penetrated
vemn

5 If no blood 1s d, proceed with

6 Massage site gently after mnjection to hasten absorpuion
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Fig 4 Intramuscular imjection A, The upper, outer quadrant of the
buttocks should be the site for most mtramuscular injections, to avoid damage
10 vessels and nerves B, Pattent in relaxed position for injection wmnto buttocks
C, Introduction of needle D, Asprration to ascertain that the vessel has not been

P E Slow ntrod of med. F, Postinjection toilet with alcohol
sponge
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Fig 3 Intramuscular injection in deltoid or triceps muscle of upper arm, and
upper lateral quadrant of buttocks

1 Use 1 1/2-1nch needle, 19 gauge or smaller, and 2 , 3- or 5-cc syrnge
Load syringe and expel air bubbles

2 Cleanse arca with swtable anuseptic

3 Holding syringe at right angles to body thrust needle quickly through
skin and nto muscle ussue

4 Tull back gentdy on plunger to make certamn needle has not penetrated
vem

5 If no blood 1s d, proceed with

6 Massige stte gently after mjection to hasten absorption
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sensorium 1s dulled and the patient 1s Jess aware of pun There 15 a sense
of well-being, euphona and sedation Rarely there may be exciaton
Tollowing a dose of about 8 mg , gnen subcutancously, analgesia, sedation
and shight hypnosis are obtained Increasing doses cause central nenous
depression (except the vomitng center, W hich 1t excites), and sumulation
of the spinal cord

Morphine causes an ncrease in cerebrospinal pressure, and therefore
1ts use 15 dangerous 1n patients with head mjunes With respiratory center
depression, there 15 al<o an mcrease w carbon dioxide and a tendency to
respiratory acidosis There 15 a depression of the cough reflex, depression
of cihiary activaty, and an increase 1n bronchoconstrictor tones These reac-
nions are extremely objectionable in the postoperatus e patient who has intra-
thoracic secretions Because of the forenamed reactions, the use of morphine
15 hazardous for the pauent with a potentiality of a chest complication
Morphine may cause a hyperglycerma that may result in increased blood
lactic acid and a glycosuna The vasodilaung effect on cutancous blood
vessels combined with over-all quiesence may cause a fall in temperature.

In the gastromntestnal tract, morphine causes delayed gastric empty-
ing, increased intesunal tone, decreased secretions, increase i sphincter
tone, decreased moulty and constipation This 1s most evident with
repeated usage

The drug may also cause a mild leuhopenia follow ed by a Ieukocytosis
It also causes an increase 1n smooth muscle tone in the gemtourinary tract.
It may cause decreased urinary output, increased urgency and ncreased
difficulty with micturition

The cause of death i tovic dosage 1s respiratory failure An effective
antidote 15 nalorphine partrate (5 mg ) or levallorphan (0 5 mg ) Tolerance
may develop from doses as small as 10 to 15 mg 1 a perod of o to
three weeks Addiction may occur before this tme Dosage should there-

fore be as small and as 1frequent as possible Tolerance disappears 1n a
few days

VIndicanions Visceral pan
Contrandications Increased ntracranzal pressure, acute renal damage,
bronchual asthma, pruntus In lver disease, beware lest repeated dosage
cause a build-up 1n blood concentration to a degree that toxic concentra-
tions may occur In ureteral colic, additional atropine 15 necessary In

biliary colic the morphune 1s best combined with papavenine, amyl mtrite,
nitroglycerin, theophylline, or simular drugs

Dilaudid (Hymorphan, Dihydromorphine Hydrochloride, NNR)

N Dilaudid has essentrally the same action as morphune Three mg of
s drug 15 said to rasse the pam threshold 100 per cent, while 30 mg of
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Fig 5 Intravenous myection The preferred sites for this injection are the
basihc and median cubital vems of the forearm, occasionally used are the dorsum
of the hand, the antenon malleolar vems of the foot, the vewns of the leg or the
femoral vemns In infants the external jugular vesn or superior sagirtal sinus 1s used

1 Select needle of length and gauge appropriate to matenal to be admums-
tered. Load syninge and expel air bubbles, or prepare infusion bortle and clear
tubing of air

2 With patient 1n comfortable position, cleanse area with suitable antiseptic
and apply tourniquet above site of injection

3 Keeping needle parallel to vein with bevel up, pierce sk and introduce
needle gently into vein

4 As soon as blood escapes nto syringe or tubmg, release tourniquet and
‘begin 1njection or gravity flow

5 Formnfusion immobilize needle and tubing with adhesive tape and regulate
rate of flow so that no more than 1 liter 1s delivered 1 two hours

6 When or 15 pleted, apply alcohol saturated cotton
to puncture wound with moderate pressure Mantan thus pressure for approxi-
mately five munutes to avord hematoma, then apply small dressing to wound
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sbove 150 mg rase the pamn threshold very lntle It depresses the cough
reflex much Yess 1n cquivalent dosage than does motphune or codeme It
does cause some mse 1n intrabiliary pressure, but 15 more casily neutralized
by mtroglycenn and sumilar deugs than s morphine It has a spasmolytic
action 1n general on smooth muscles It can be sad to be equal to morphine
1 producing analgesia on a 10 to 1 basss, with the himitation of morphine
1n an 8- to 10-mg level It has less sedatne action and only a shight hyp-
notie or sleep-producing action The cuphonant action 1s also less than
that of morphine It ss effectise when grven orally When used subcutane-
ously 1t frequently causes armtation and 1s therefore best given intramuscu-
tarly The untoward reactions are the same as those for morphine but occur
with much less frequency Constipation and diarrhea are defintely much
less frequent

Demerol can be said to be a mild analgesic with a fairly good safety
factor as compared to morphine It1s best suited for visceral, cardiovascular
and neuromuscutar pamn It is a good preoperatn e drug for usc when some
pam 1s present, and a good postoperatine drug as well The narcotic an-
tagonists are effectve agamst ats action also

Methadone

This was one of the first narcouc-like drugs (opsoid) to be synthesized
It has a 100 per cent threshold raising ability 1t 15 effectine when given
orally It 15 more potent than morphine, the dosage range bemng 5 to 15
mg It has the same addiction potentiahity as morphine, but the sbsunence
syndrome 1s less violent and casier to control Nausea, vomiting and con-
stipation are less frequent than with morphine The effect on smoath
muscle 1s mote like that of Demerol than morphine In most other actions
1t1s sumlar to morphine Its greatest value 1s 1ts potency, oral effectiveness,
and shght sedatve and hypnotic acuvity with mimimal gastromntesunal
actwity An smportant fact to remember 1s that this drug 1s extremely
dangerous when given intravenously and 1s imitating when given intra-
muscularly and subcutaneously

Nisentl (Alphaprodine)

Nisennil 15 a potent, short-acung synthetie analgesic, about one-half
ta one-third as potent as morphme on a weight basts It ss another drug
that can raise the threshold of pamn 100 per cent It 1s effective given orally
and parenterally Its action lasts about one hour Its sedative action 1s
similar to that of Demerol It also has addiction potentralities It has less
effect on the bowel than does morphune When given in larger than usuat
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morphune raises 1t 90 per cent In other words, Dilaudid 1s from five to ten
tunes as potent as morphine Its duraton of action 15 shghtly less than that
of morphune The sedauve and euphoragemic properties are less than those
of morphme This may be desirable 1n some patents and undesirable 1n
others The drug has the same Liability as to habstuation and addiction as
does morphine It 1s more effective orally than morphine and 1s said to
have slightly less effect on the bowel than does morphine It has the same
general action on the respiratory tract as morphme It may, at the same
tume, have a greater antitussive action and be useful when this 1s destrable

Metopan

Metopon 1s a very useful drug and 1t 1s not clear why 1t 1s not used
more frequently It has essentially the same action as morphine except 2
greater effectiveness on a weight basis Three mg of metopon equals about
20 mg of morphme Metopon 1s effective when given orally Nausea,
vomitng and respiratory depression are less frequent than with morphme,
but 1t has somewhat less sedative affect 1n equivalent dosage

Codeine

This drug has essentially the same actions as morphine, but 1t has a
maximum analgesic threshold of 50 per cent, which 1s attamed by a dosage
of 65 mg (1 gram) It produces less central nervous system depression, less
sedation, less respiratory depression, and less constipation potential than
does morphme Its great value 1s that 1t 15 effective when gnen orally,
especially 1n combination with such drugs as the salicylates and the para-
aminophenols

Although tolerance, habituation and addiction do occur, they are much
less likely to be found m good chimeal practice than following morphine
It must be remembered, however, that tolerance and addiction do occur
and with the passage of tume these cap cause the same problem as does
morphine

In the postoperative patient, one must be aware of the antitussive
action of the drug, since this may increase the occurrence of postoperative
thoracic complications

Demerol (Dolantm,jPethxdme, Isonmpecane, Meperidine)

Demerol 1s a synthetic analgesic that does not have morphine as a
parent source In structure as well as properties 1t resembles morphine and
atropme It has an analgesic range between that of coderne and morphine
It has a maxmmum threshold-raising effect of about 60 per cent and doses
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abote 150 mg rase the pain threshold very hutle It depresses the cough
reflex much less m equivalent dosage than does morphine or codeme Tt
docs cause some nise i antrabihary pressure, but 1s more easily neutralized
by mitroglycenn and similar drugs than s morplune It has a spasmolytic
action m general on smooth muscles It can be said to be equal to morphine
1n producing analgesia on a 10 to 1 basis, with the imutation of morphine
inan 8-to 10 mg level It has less sedatnve action and only a shight hyp-
ponc or sleep-producing acuon “The euphonant acuon s also less than
that of morphine Itss effectnve when guven orally When used subcutanc-
ously 1t frequently causes irntation and 15 therefore best g en intramuscu-
farly The untoward reactions are the same as those for morphine but occur
with much less frequency Constipation and diarrhea are definstely much
Yess frequent
Demerol can be said 1o be a muld analgesic with a fairly good safery

factor as compared to morphine It1s best suited for visceral, cardiovascular
and neuromuscular pain It s a good preoperatne drug for use when some
pain 15 present, and a good postoperative drug as well The narcouc an-
tagonssts are effectns ¢ against 1ts action also

Methadone

Thus was one of the first narcotic-lihe drugs (opioid) to be synthesized
It bas 3 100 per cent threshold-rassing ability It 1s effectne when gien
orally It 1s more potent than morphine, the dosage range being 5 to 15
mg It has the same addiction potentiality as morphine, but the abstinence
syndrome 1s less violent and casier to control Nausea, vomiting and con-
stipation are less frequent than with morphine The effect on smooth
muscle 1s more ihe that of Demerol than morphine In most other actions
1t1s simular to morphune Its greatest value 15 1ts potency, oral effectiveness,
and shght sedative and hypnotic actvity with mimmal gastromtestinal
actiuty An mmportant fact to remember 15 that this drug 1s extremely

dangerous when given mtravenously and 1s irmtating when given intra-
muscularly and subcutaneously

Nisentil (4 Iphaprodine)

o mf:_x;e:t;l 1s a potent, short-acting synthetic analgesic, about one-half
e rarl a:h potent as morphine on a weight basis It 15 another drug
o paremze ¢ e L;zreshold of pamn 100 per cent It 15 effective given orally
e d:t yf Dts action lasts about one hour Its sedative action 15
jrvglahy of Demerol It also has addiction potentiahities It has less

on the bowel than does morphine When given mn larger than usual
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dosage, 40 to 60 mg , 1t produces a short period of defirute respiratory de-
pression, but in the usual dosage this does not become climucally significant
~/ Thus drug 15 1deal for gving relief for pamful dressings, such as i burn
myuries, and pamnful mamipulations, and the Iike It 15 best admumstered
subcutaneously With antravenous and sntramuscular injections the hazards
of respiratory and circulatory depression are markedly mcreased The onset
of analgesia, even from a subcutaneous myection, occurs 1n Six 1o ten Mun-
utes The narcouc antagonssts are effecuve agamst this drug
Smce Niseati! and Demerol are both bewng used i greater and greater
numbers of panents as supplements mn the mduction of mrrous oxde
anesthesta, the physicran should consult the anesthesia chart so that be will
not give excess amounts of these analgesics 1n the immediate postoperative
pertod

Levo-Dromoran (Levorphan)

Levo-Dromoran 3s the most potent of the opioids (synthetic opium-
hike narcotics) Two mg produces pain rebef at least equivalent to that
given by 10 mg of morphine The duranon of pamn relief 1s frequently six
to eaght hours The drug 15 as effective given orally as parenterally It s
shghtly fess constipating than morplune Its action can be sard to be m
general like that of morphine i all other ways It 1s mosr useful m the
rehief of severe chromuc pam of carcimoma type Tolerance and addiction
do oceur

GENERAL PRINCIPLES OF PAIN RELIEF

1 The mummal effectrve dose should be employed The pauent should
not be given more of a narcotic than 1s necessary Larger amounts increase
the chance of side reactions and toxicity, and especially tolerance and addic-
non The patent’s knowledge that he wall get relref when he has pam will
change his entire owtlook and actually make bum requure less analgesies

2 Opiates and epods should be given as infrequently as possible, as thus
will also prevent the possibility of tolerance, addiction and side reacnons
A prescription for a4 narcouc should not be wrstten 1 such a manner that
the patrent 15 gnen the drug at regular mtervals, but rather direction should
be grven for s admumstration according to the need The “p rn* should
never be accompanied by the “q 7, ¢ g, “Demerol, 100 mg , p rn 7, rather
than “Demerol, 100 mg, q 4 hours prn” The number of doses should
be hmuted, and 1 general the drug should rarely be ordered for longer than
a two-day penod If pamn is not present, the drug should not be given

3 Analgesics should be given for specific purposes Use should be
made of the salicylates and para-amnophenofs, with and without codene
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The narcotics should not be employed unless pain that justifics their use
exists

4 One should not let pamn become extremely severe before ging a
narcotte The eatlier the drug 15 given when an indication exists, the less
the suffenng, and frequently there will be fess total amount used

5 Drugs that cause the least addiction should be employed at first
and, if required, gradual progression can be made to the more potent
Although cross tolerance does oceur, 1t may be delay ed

6 Sedauon with barbiturates or similar drugs with the cvening or
even dayume admsmistration of analgesics may decrease the dosage of
analgesics required

7 Potenuators, such as chlorpromazine (Thorazine), diminish reac-
tion to pain and may prolong effect, thereby delaying tolerance and addic-
tion ‘They may also dimimsh the reaction to pain so that the pauent docs
not mind the pain and requires less narcotics or obtains greater relief from
the same dosage

OTHER THERAPY TOR CONTROL O PAIN

Other measures that may be employed for the control of pamn include
nerve blocks, physical measures (sphints, supports, heat and cold), intra-

venous procainie injections, application of topical anestheucs, and the use of
suction

Nerve Blochs

Nerve blocks may be frequently used to duminish pun They will be
of value 1 the early postoperative period and will aid 1n coughing, mobil-
1zation and ambulation It1s unfortunate that few drugs are available whose
action lasts for a day and that are safe In some instances, the repetition of
a block, even with procaine as the agent, will so dimush the pawn that 1t
rarely retums to the degree that 1t was felt ongnally

Physical Measures

Massage of suff, ught muscles or physical exercises, either active or
passwe, may duminish the pan m a hmb or a speaific group of muscles

Heat or cold by their physical effect may decrease edema and sumulate
circulation so as to decrease pain, e g, sitz bath for relief of pan due 1o
genstal or hemorrhodal surgery

Supports placed to dimunsh spasm of various muscle groups may be
of aid, especially m hmb surgery
Pillows and sumilar supports may remove tension from muscle groups

and also aid draage, e g ,a pillow placed under the 1
a thrombophlebitic I:mb ’ F emba spn o under
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Injection of Intravenous Procaine

The intravenous jection of procamne or alcohol may, by central or
peripheral action, aid 1n the control of various types of pamn, e g , procame
injectron 1 the patient who has burns

Topical Anesthesia

Topical anesthetics, such as Tronothane, Percamne, Surfacame, and
Xylocame, may be applied to small areas to relieve pain, as following
hemorrhoidectomy Care must be taken tn abraded areas that the drug not
be absorbed and cause a reaction, and also that skun sensttivity not develop
and cause damage

Suction

The correct use of suction to prevent distention 15 probably one of the
most important aids 1 the decrease of pam Distention 1s probably the
greatest cause of severe abdorunal pamn It results from ileus, diffusion of
anesthetic gases into the lumen of the bowel, and also from intestinal
putrefaction and formation of gas “Gas pans” occur even following a
spinal anesthesta 1f tleus develops, and are rarely troublesome 1f motility 15
present at the conclusion of an operation, even when ether anesthessa 15
employed

SUMMARY

Pam 15 a vanable concomtant of surgery Its presence depends upon
many factors, such as the operation, the patient’s mental state, and the like
It can be controlled 1n many ways All must be used by the wise physicran
Above all, confidence, assurance and concern on the part of the physician
and recogmized by the pauent will bring great rewards Narcotics, sedatives,
potentiators and adjuncts are all of axd The attack should be specific and
continuous to be successful

SEDATION

The postoperative patient can benefit markedly through careful and
correct sedation By sedation 1s meant a certain depresston of the central
nervous system, tending to produce a depression of anxtety, having a calm-
1ng effect, and reducing apprehension

Barbiturates

ActioN The barbiturates, or sumular drugs, when given 1n large
dosage, produce sedative effects and also produce a hypnotie state or a state
wherein sleep 15 encouraged, or, they may actually produce a soporific state
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or a state wherein sleep 15 actually forced It thus becomes obvious that
these drugs depress the central nertous system in @ manner parallel to their
dosage If the dosage 1s sufficiently large, one may actually produce a state
that resembles 1n many ways and 1s typical of that induced by the true
anesthetic agents
In most instances, howeser, 10 the postoperatis ¢ patient, 1t 1s desirable
to produce a state of calmness, reducing apprehension This can usually be
accomphshed by giving relatn cly small dosages of the barbiturates
In the presence of pain, the barbiturates are less effective unless sup-
plemented by a true analgesic drug If one attempts 10 use the barbiturates
alone 1n the presence of pain, then one frequently produces an cxcitement
resembling that of the drunken 1ndividual who has had alcohol or another
simular depressant This occurs because inhubitions are depressed, the in-
dividual 15 truly intovicated and when pain 1s present he reacts to this pain
as an umnhibited ndwidual would be expected to act, Therefore, bar-
biturates should be used carcfully an the presence of true pain Ideally, in
the presence of pain, one would use a narcotic and a barbiturate, especially
when both pain and apprehension are present There 15 a tendency 1o be-
Liev ¢ that the combinauon of the barbiturates and the small dosc of the nar-
cotic are probably more effecti ¢ than either used alone In the presence of
tegumental, muscular or bone-type pain, the combination of the salicyl-
ates, or sumilar drugs, with the barbiturates gives a good therapeutic effect
However, 1if this integumental pam 1s extremely severe, it mught be wiser to
utihize the true narconic drugs m combination with the barbiturates, or
alone
ABsoRPTION The bariturates are absorbed readily from the gastro-
mtestinal tract, the rectum and the intramuscular areas and, of course, they
can be absorbed 1ntras enously
DETOXICATION AND ELIMINATION The long-acting barbiturates are
eliminated unchanged through the kidney The intermediate-acting bar-
biturates are partually eliminated by the kidney and parnally detowified by
the liver The short-acting barbrturates are detoxified pnmanly by the lyer
and then excreted 1 the urine The ultra short-acting barbiturates are
detoxafied by the liver and by a process of redistribution It should be noted
that the Liver 15 an extremely important organ in the detovification of those
barbiturates which are most useful to the postoperative patient The ability
of the liver to destroy, and the kidneys to elimumate, these agents determines
1o a great degree the duration of action as well as the toxicty or side effects
“fou&igsfe:;l:lpmlnis dlIn general, the presence of severe hepauc disease
© be bt “t; x:;.;l oeu }); prolong the action of these drugs and cause them
5 gh thus does not necessanly follow, the authors per-
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sonally know of no cases m which the harm has been clearly demonstrated

IDIOSYNCRASIES AND CONTRAINDICATIONS It 15 unportant, when using
the barbiturates and similar drugs, that one obtain a careful fustory as to
the past use of these agents by the patient Frequently 1t will be revealed
that one or the other of the drugs has produced the desired effects, while
another has caused extreme excitement, nausea, vormting, delirum, or
other undes rable side reactions Those agents which have proved them-
selves 1n the past 1o be satisfactory in a particular patent should be utthized
for that pattent Untoward reactions are probably more common when
hepatic and renal dysfunction exist and when fever, severe anemia, con-
gestive failure and other simular severe metabolic disease states are present

CLASSIFICATION
LONG-ACTING SHORT-ACTING
Phenobarbstal Sandoptal
Barbatal Pentobarbital (Nembutal)
Phanodorn
Ortal
INTERMEDIATE Seconal
Neonal
Dral ULTRA SHORT-ACTING
Ipral Ewvipal
Alurate Pentothal (Thionembutal)
Nostal Surital (Thioseconal)
Amytal Cyclobarbiturates (all types)

In general, the intermediate and short-acting barbiturates are most
useful m the postoperative period

DosAGE
Seconal Sodium—Dosage Table (for Sedation)

AGE DOSAGE ROUTE

1-3 months 0016 -0325 gm (1/4-1/2 gramn) Rectal

3-6 months 00325-005 gm (1/4-3/4 gramn) Rectal

6-36 months 005 -0065gm (3/4-1 gram) Rectal
005 gm (3/4 gramn) Oral

3-8 years 005 -01gm (3/4-11/2 gramns) Rectal
8~15 years 005 -01gm (3/4-11/2 grams) Oral

0065 01 gm (1-11/2 grams) Rectal
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Summary of Common Barbiturates

posr

ton vszs DURATION
PRUG nrsortic Act

Dial 01 -03gm Intermediate Hspnotic 6-10 hrs

Neonat 005-010gm  Intermediate Hypnotic 6-10 hes

Amytal 01 ~03gm Shost Hypnotic, nar- 4-8 hrs
cotherapy,
preanesthetic
agent, anti-
convulsant

Penrobarbytal 01 -02gm Short Hypnotic, nar- 4-8 hrs
(Nembutal) cotherapy,
preanesthetic
agent, anu-
convulsant

Seconal ¢l-03gm Short Hyproue, nar- 4-8 hrs
cotherapy,
preanesthetic
agent, ant-
convulsant

The barbiturates should be admimstered 1n rather cautious dosage
The authors prefer to give half of the expected dose mtrav enously and then
warch the response and add the amount needed to the intras enous 1nfuston
Or, if an 1nfusion 15 not being utihzed, there are adequate preparanons of
almost all of the common ultra-short and short-acting barbiturates available
1n an mjectable form that may be used mtramuscularly

Chloral Hydrate

Chloral hydrate 15 an excellent sedative i the postoperative patient
111 that 1¢ 15 less apt to produce disorientation in the senile patient than do
the barbiturates The respirationsare usuallyslowed toa sleep-type rhythm,
there 15, however, no analgesic action and, when given 1n the presence of
pam, restlessness will be produced It must also be pownred out that chioral
hydrate 15 destroyed yn the Liver and therefore the same relauve contra-
indications exust for this drug as for the bacbiturates

Paraldehyde

Thus drug 1s preferred as a sedatwve for patients having bramn ijury
because 1t tends to depress the respirations to a lesser degree than do the
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other agents, sometimes the respirations seem to be even shightly stimu-
Jated It 15 an excellent, safe sedative The major objection 1s 1ts pungent,
dsagreeable odor It 1s generally given m a form of what one might loosely
call 2 “mixture-type cocktail” by rectum or through a stomach tube It1s
chimnated, at least to a markedly significant degree, by the lungs

Basal Anesthetics and True Anesthetics

The basal anesthetic agents, such as Avertn, or the true anesthetic
agents, such as Pentothal, as Thionembutal or Sunital, as Thioseconal, may
be given mtravenously or rectally when indicated Primarily these drugs
are utized in children for the production of a sleep-hhe state They should,
however, be prescribed only by those who bave expenence m therr use,
because this deep sleep-hike state 1s essentially an anesthetic state 1f enough
of the drug 1s utthized

Tranquihzing Agents

Recently, Thorazine, Phenergan or Pacatal, all three bemg phenatha-
zine denvatives with an action which 1s essentsally tranquilizing or relaxing,
has been employed m combunation with the sedatives and analgesics to
produce a longer period of quiescence that may be of benefit to the patient
However, these tranquilizing agents should be prescribed primarily by m-
dividuats who know the particular drug, its side actions and hazards In
many patients they produce a state of detachment from pan that 15 to be
markedly dessred

ANTIBIOTIC AND CHEMOTHERAPEUTIC AGENTS

The use of anubitoucs and similar chemotherapeutic agents n the
mrenssve therapy or recovery unit should be secondary to the mamtenance
of respiration and circulation and other resuscitative procedures These
agents should not be used promiscuousfy An adequate fustory of previous
use must be taken prior to therr admumstration, and generally there should
be a specific mndication Whenever possible, an attempt to obtam a culture
of a contaminated area should be performed with the conconutant use of
senstivity tests prior to uutiaton of therapy When 1t 1s impossible to ob-
tain cultures and it 1s necessary to admumster these agents, cluncal yudg-
ment s to the type of bactena or infecte agent must be rehed upon to
determine which agent 15 indicated In most mstances the antibiotic or
chemotherapeutic agent must be admunstered parenterally and therefore
2 wide assortment of such agents should be readily available

After an mntelligent selection of an antibrotic has been made, there should
be an adequate mal to determune 1ts effectnencss Shifting from one anu-
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biotic to another 15 & practice to be condemned, unless cultures reveal
greater sensitivity to other agents than the one cmployed

In postoperatine patients, unless there has been known large-scale
contammation or unless there 15 pre-existing anfection, such as acute
appendicitis, anubiotics and other chemotherapeutic agents should largely
be withheld untd therr need 15 indicated and then they <hould be used, if
possible, following culture and scnsitivaty tests

The spearfic therapy for most <oft-tssuc infections and diseases asso-
cated with the various systems has been deseribed elsewhere 1n the text,
and therefore only a general discussion of the principles of the usage of
the antibiotics and chematherapeutic agents will be guwen here

PENICILLIN

Pemallin 1s stall “the old rehable™ as far as an anubiotic 1s concerned,
especaally for the more common types of infections secondary to staphy-
lococcus mvaston and 1n general for most of the tnfections due to cocct—
both gram-positn¢ and gram-negatne It 1s avarlable for parenteral use 1in
aqueous crystalline forms for sccuring rapid blood levels and 1in combina-
uon with suspending agents for more slow absorption Most ampules of
pemscillin now contain a combinauon of rapidly absorbable penicillin as
wellas the slow absorpuon type An average daily dose 15 400,000 1o 600,000
umts If more than 500,000 units are admmstered daily, about 10 per cent
of those so treated will show sensitnvity which may be partally counter-
acted with an antifustaminic or other anallergen  Modifications of dosages
depend upon the seventy of the infection and course In most nstances,
if there 15 need for the agent, 1t should be given several days after 1ts obvious
need has been mamfest

STREPTOMYCIN

Streptomycin and dihydrostreptomycin are especially effective agamst
gram-negative organisms and agawmnst the tubercle bacillus These drugs are
generally given 1n mixtures of equal parts to duminish neurotoxic reactions
The average dose 15 0 5 gm , to be given twice daily

Pemarlbin and streptomycin are apparemtly synergistic and together
offer a broad spectrum antibiotic which 1s less expensive than some of the
newer wide-spectrum agents In most of the gastromtestinal infections due
to beta streptococe: and enterococet, and when these organisms have con-
tammated the peritoneal cavity, combmations of penicillin and strepto-
mycin should be admimstered 1n massive doses, 1¢e, 1,000,000 umts of
pencillin and 110 2 gm  of streptomycin
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PRINCIPI LS OF RECOVERY ROOM MANAGLMENT 65

The therapy for acute gastric dilatation 1s smmediate evacuation of the
stomach by the use of properly functiomng gastrointestinal suction In the
usual pauent, afier 3 Levin tube has been inserted and Wangensteen
suction has been imitiated, there 15 dramatic improvement  As mn any type
of therapy, preventine measures are the best trestment Patients having
back injuries, traumatc surgical procedures, or other conditions conduaise
10 the development of difataion should have Wangensteen suction 1nstt-
tuted duning the early phase of treatment, with discontinuance of the suc-
tion as soon as there 15 evidence of return of penistalsis, in order to obviate
the loss of electrolytes and other substances T he therapy, 1n addition to
proper suction to rehieve the distention, should include the restoration of
water and clectrolyte loss, which, 1n the case of intestinal atony, may be
severe

Abdominal distention, whether due to tleus or primary gastric atony,
must be prevented whenever possible When st occurs 1t should be treated
with adequate gastromtestinal suction The 11l consequences of abdomunal
distention are discussed as a pnimary cause of postsurgical complications
1 the secuon of Chapter 3 on the management of respiration The pauent
requining suction, of course, will need parenteral nutrition as outlined 1n
the section on nutniion 1n Chapter 3

NAUSEA AND VOMITING
Etwological Factors

Deep anesthesia, anesthesia of long duration, and certain anesthetic
agents, such as ether and thosc resembling ether, are factors in the causa-
tion of postoperative nausea It 15 also hnown that females seem to have a
tigher incidence of nausea and vomiting than do males Rough handhing
of the bowel, 1leus and distention are all surgical causes of nausea and
vomuting Many mndividuals have nausez and vomuting following the
adminstration of various narcotic drugs, such as morphine Emotional
factors, psychologrcal factors, hypoglycemia, and electrolyte imbalance can
dispose to this condition Oxygen want, high spmal anesthesia, carbon

dioxide excess, and shock, as well as hypotension of any significant dura-
tion, are also etological factors

Prophylaxis and Treatment

Sedation with the barbiturates as well as elimination of any narcotic
agents that the patient’s hustory showed responsible for nausea and vomuting
itf S:;E;prevmus time, with substitution of other narcotic agents, may be

n preventing the condiion The anesthesia should be without
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ACUTE GASTRIC DILATATION AND ABDOMINAL DISTENTION

Acute gastric dilatation may occur in the first few days postoperatively
and 15 characterized by loss of gastric tone with marked distention of the
stomach from the accumulation of arr and secretions The entire abdominal
cavity may become filled with the distended stomach and, unless the con-
dition 15 recogmzed and treated, collapse and even death may result

Abdormnal distention, whether from paralytic dleus or gastric dilata-
tion, 1s a threat to the life of the patient and every precaution should be
taken to avoid 1t Although the distention most commonly occurs after
abdominal surgery, especially when there has been considerable trauma, 1t
may result from mjury to the back, mtrathoracic surgical procedures, or
any surgery requirmng anesthesta

Acute gastric dilatation and paralytic ileus apparently are due to m-
hibitton of the autonoruc pathways of the motor nerves to the stomach
and mtestmes Injury to the back, as 15 so common now 1n auto accidents,
may result 1n profound distention Mampulation of the viscera during
surgery in certain pattents seems to interfere with early return of tone to
the stomach and mtestines Overdistention of the stomach by improperly
forcing anesthetsc gases mnto the stomach may produce a gastric dilatation
durning surgery Acute gastric dilatation and abdonunal distention may
result from contsnuous swallowing of air which may occur on the return of
consciousness The use of oxygen admnistered through a catheter extend-
g mto the oropharynx, may produce severe gastric dilatation, as previ-
ously stated Patients with nausea may swallow air to reheve therr un-
pleasant symptoms and certamn patients accumulate air i the stomach
naturally during breathmng, which produces dilatation if there 1s gastric
atomy Occasionally, putrefaction of undigested foodstuff also contribute
to the accumulation of air 1n the upper gastromtestinal tract

Tostoperative gastric dilatation may be difficult to diagnose The

patent may gradually distend without vomutng until the abdomen 1s
markedly protuberant The onset of symptoms 1s often characterized by
sudden ncrease of the pulse and respiration rates, associated with hypo-
tension, clammy shin and all the signs of shock When a shock-like condi-
tion develops 1n the immed:ate postoperative pertod without other causa-
tive reason the dragnosis of acute gastric dilatatton should be suspected and
if the condition 1s present therapy should be instituted promptly The
authors have seen a postoperative patient with an acute onset of a distended,
board-like abdomen, who was returned to the operaung room with the
chagnosts of a ruptured viscus, at operation 1t was discovered that the
abdomen was filled with a severely distended stomach that resulted partly
from 2 nonfunctioning stomach suction tube
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Oneor two tablets a day cause mild <edation and, in the expenience of some,
have been helpful 1n the controt of nausea and somting

Pyndoxine 15 another drug, which has been found helpful in the con-
trol of certam types of nausea and vomiting It 15 available sn 50- and 100-
mg tablets

Thorazne {chlorpromazinc) 1s another of the anthistamimc and anti-
cholinergic <cdatn e drugs that 1s <aid to ad 1n the control of postoperative
nausea and vomuiting ‘This drug, howeser, should be used in dosages of
50r 10 mg and gnen with the anesthetic: At the termination of the opera-
tion, small increments of 10 mg ata time may be added to the intravenous
ifusion If the infusion has been diccontinued, a deep intramuscular injec-
tion can be gnven Care should be taken that the dosage be no larger than
10 mg and that there 15 no hypotension or excess depression from narcouc
agents or anestheuc drugs at the tme of admimstrauon

Although the contro! of nausea and vormting may be aided s general
by these antiemetc vomiting drugs, prevention of distention, sedation,
good fluid balance, good acid-base balance and mamtenance of good respi-
ration and circulation are probably more important Above all clsc, the
maitenance of an adequately functioming indwelling intesunal tube 1s
paramount,

HICCOUGH

Postoperatne hiccough 15 not uncommon Concormtant with spas-
modic contractions of the diaphragm there 1s closure of the glotus which
mmpedes inspiration and thereby produces the sound charactenstic of hic-
cough Hiccoughmng may be secondary to central ners ous system disorders,
1n the surgical pauent 1t 15 most likely due to hypowia of the centers con-
trolling the respiratory muscles Since the reflex passes through the phremc
nerve, 1t may also be duc to irntation of the nervous pathways, especially
In patients having operations resulung 1n trauma to the phrenic nene

In the immediate postoperative period, hiccoughs are almost always
mitiated by irntation of the diaphragm, either directly by gastnic dilatation
or secondary to a chemical or bactersal inflammation of the subdiaphrag-
maticarea Distention of the mntestine, either secondary to paralytic tleus or
due to mntestinal obstruction, may produce hiccoughs Surgery upon any
:Ii;ll::; uiper abd(;m;nal organs, 1 ¢ , stomach, gallbladder, liver, pancreas, or

y articula:
B hlgcoughs rly prone to cause wrnitation of the draphragm which may
}ucco(:a;tn:h lavage should be mnsututed 1n any patent with continuous
Stnmaci :, 111;: appear immediately postoperatively The emptying of the
¢ successful 1n the control of hiccough 1n a hugh percentage
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excess carbon dioxide as well as without oxygen want Shock and 1ts fore-
runner, hypotension, should be prevented by the careful admimstration of
blood and/or mtravenous flids and other appropriate adjunctive measures
Careful handiing of the bowel to prevent ileus, the early msertion of an
indwelling intestinal tube and aspiration of mtralumimal contents wall also
be helpful The use of the rectal tube to decompress the lower bowel may
also help 1n some mstances Measures for the prevention and treatment of
the aforementioned etiological factors should be carned out
Prior to the termination of an operation, the secretions 1n the mouth
should be removed as well as those 1n the trachea while the patient 1s stil
somewhat under the effect of the anesthetic, so that violent coughing and
retchung are not sumulated on emergence The patient can be turned on
his side and the airway removed rather early in order that the mechamcal
arrway will not stimulate the gag reflex
Careful adminstration of fluids and electrolytes to give adequate
hydration and good electrolytic balance may also prevent nausea and
vomtng
Recently a number of drugs have gamned populanty m the treatment
and prevention of nausea and vormung These drugs may loosely be called
the antiemetic drugs, and vanous studies would indicate varying degrees of
effectivity
One of the drugs 15 Marezine (cychizine lactate) This may be given 1n
a50-mg dose, or 1 cc , intramuscularly, approximately one hour before the
termination of the operation Or 50 mg may be mjected intramuscularly
three times a day 1f vormiting should occur in a patient who has been unpre-
pared or 1n one in whom the single ijection has been ineffectual In chul-
dren the doses should possibly be about 25 mg Marezne 1s an anti-
cholinergic and an antthistaminic compound that has as a concormtant a
shght sedative effect and causes some dryness of the mouth
Another drug that 1s used 1n the treatment of nausea and vormiting 18
Dramamine (dimenhydrinate) This 1s available 1n ampules, tablets, sup-
positories and liquid The usual dosage 15 50 mg , admumstered four to six
hours prior to surgery This may grve the patient shight sedation and be of
aid 1n the premedication therapy Prior to the termunation of anesthesia,
another 50 mg may be given Similar doses may be adminustered every
four to s1ix hours as required
Bonamine (mechzine, Bonadoxin) 1s another compound bemng used 1n
the control of nausea and vomiting Ths also has a shght anticholinergic
and antthistarunic property, producing 1n some patients a lhittle dryness
and a sedative effect It 1s available 1n tablets as well as 1n chewing gum
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Oneor two tablets a day caute mild <edation and, sn the experence of <ome,
have been helpfu an the control of navwer and vonnting

Pvndoxine 15 another drup which has been found helpful m the con-
trol of certain tvpes of nausea and vomiting It 1< available in 50- and 100-
mg tablets

Thorazine (chlorpromazine) 1s another of the antilustiminic and anti-
cholinergic <edatine drups that 1s said to ard in the control of postoperative
naucea and vomuting ‘This drug, howeser, should be used 1n dosages of
50r 10 mg and gisen with the anesthetic At the termination of the opera-
uon, small increments of 10 mg at 2 ume may be added 1o the intrascnous
mfusion If the snfurston has been discontinued, a deep intramuscular injec-
tion can be given Care should be 1a) en that the desage be no larger than
10mg and that there 15 no hypotension or cxeess depression from narcotic
agents or anesthetic drugs at the ume of adminstration

Although the control of nausea and vomiung may be aided n general
by these anuemetic vomuting drugs, prevenuon of distenuon, sedauon,
good fluid balance, good acid base balance and maintenance of good respt-
raten and arculauion are probably more important Abave all else, the

mamtenance of an adequately functioning indwelling intesunal tube 1s
paramount

HICCOUGH

Postoperatine hiccough 15 not uncommon Concomnant with spas-
modi¢ contractions of the diaphragm there 15 closure of the glotts which
impedes wnspiration and thereby produces the sound charactenstic of hic-
cough Hiccoughing may be secondary 10 central nen ous svstem dsorders,
n the surgical patient 1t 15 most likely due to hypowa of the centers con-
trolling the respiratory muscles Since the refles passcs through the phremic
TIerve, 1t may also be due to 1rritation of the nervous pathways, especially
m pﬂilents having operations resulting 1n trauma to the phremc nerve
mm[l:dl:c mmmediate postoperative perod, hiccoughs are almost always
e b : irmtation of the diaphragm, either directly by gastric dilatation
e rI}) to 2 chemucal or bacteral inflammation of the subdiaphrag-
e o e uxxs];clntmn of the intesune, erther secondary to paralytic ileus or
of theupper abd obstruction, may produce hiccoughs Surgery upon any
spleen, 1 pamm(;::;nal organs, 1 e , stomach, gallbladder, I er, pancreas, or
It hiccoughe Y prone to cause irritation of the diaphragm which may
Gastric Iavg
hiccoughs tha
stomach wilf b,

ge should be insututed 1n any patient with continuous
appear immediately postoperatively The em

ptymg of the
¢ successful 1n the control of hiccough 1n a high percentage
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of the subjects If considerable dranage from the stomach 1s noted when
gastric lavage 1s performed, continuous Wangensteen suction should be
msttuted to prevent recurrence

If the hiccoughs have been intermittent and there 15 no other indica~
tion of gastric dilatation, simple measures may bring about cessation of
hiccoughing Releasing a tight abdomnal binder, loosemng the dressing,
and mobilization of the patient by turmng, elevating the bed, or other
means mav be adequate Carbon dioxide inhalation therapy 1s easily carned
out in the recovery rogm, since a smail tank of carbon dioxude should
always be on hand By attaching a piece of anesthesia tubing onto the tank,
1t 15 possible to give direct inhalation of thus gas, but thus should be kept at
a minimum-—the patient should be permitted no more than eight to ten
breaths of the gas at any one treatment If the patient complawns of giddi-
ness, even less should be admimstered Often a few breaths of carbon
dioxide will be sufficient, 1f the hiccoughs are reflex m nature thus will
usually give rehef

If other measures fail, procaine or a longer-acting local anesthetic
agent, mtroduced through a polyethylene catheter for mntermuttent mjec-
tion of the phremic nerve, may produce a cessation of symptoms This nerve
block should not be done except as a last resort, since paralysis of the di-
aphragm may produce thoracic complications

Mild sedation productive of sleep may break the hiccough reflex
Some of the antiemetic drugs, e g , Thorazine, mav likewise produce cessa-
tion of the symptoms Agents which irntate or depress the gastric mucosa
also have, on occastons, proved effectual

WOUND DEHISCENCE

Rarely does the wound break open during the immedsate postoperative
period Abdominal wound disruptions occur in less than 1 per cent of
postoperative patients and i those usually only after the thurd or fourth
postoperative day However, a severely cachetic patient, with abdomnal
distention, and engaging mn violent coughng, may split hus wound even dur-
g the early postoperauve phase

Preventive measures should be taken preoperatvely to improve nutri-
tion as much as possible and to elimmate factors which might cause poor
healing, vitamm deficiencies, water and electrolyte deficits, hypovolemia
and hypoprotememia should be corrected Measures should be taken to
elimnate 1rmtants that will sumulate coughing, such as poor oral hygiene,
sinus 1nfections, and excessive use of tobacco At operation, of course,
surgical trauma should be kept at a mumum to prevent postoperative
distenion Duning the closure of the wound, proper relaxation should be
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mamntained <o that the sutures may be placed properly without teaning of
the tissues The authors believe that the type of suture matenal 1s not
necesaanty an important factor 1f proper techmque 1s mawntained and the
suture 15 stronger than the tissucs, although many believe there arc less
wound disruptions when nonabearbable sutures are employed If the
operation has been an emergency one and contributing causes exist without
ume to correct them, such as marked cachexia, poor nutntion and chronic
cough, then 1t may be wise to effect wound closure by ncluding through-
and through wire retention sutures
The onsct of a wound <cparation 1s often desenibed by the pauent as
“feeling <omething give” while coughing or turning The objectine sign
that almost invanably means a wound disruption 1s the sudden seepage
of a serosanguinous fluid from an area of the wound that previously had
notdrained The wound, when examined, usually has an *“unhealed appear-
ance,” as though there has been no deposition of fibrin between the wound
edges After the area has been carcfully cleansed, uthzing stentle tech-
nuque, a stenle probe or small hemostat may be passed through the wound
edges to determune 1f there 1s deep separation Occastonally, the serum wall
have drained from a subcutaneous hematoma If bowel 15 visible, the dis-
ruption 1s, of course, mamfest If evisceration of bow el oceurs, there should
be replacement of the intestine and, m most nstances, the patent should
be returned to operating room, gis en an anesthetic and the wound reclosed
with through-and-through wre sutures, 1t being made certain that obstruc-
tion and strangulation of a loop of bow el have not resulted from the detus-
cence Occasionally the patient will be 1n too cnitical a condition to return
to the operating room In such an instance the bowel should be cleansed
with sterile saline solution and replaced 1n the recovery room, a stenle set-
up bemng employed The mtestine must be replaced without damage and
covered by looscly suturing the shin or pulling the skun together with ad-
hestve tape The authors beliey e, however, that in almost all instances the
disruption can and should be repaired 1n the operating room
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of the subjects If considerable drainage from the stomach 1s noted when
gastric lavage 1s performed, continuous Wangensteen suction should be
mstituted to prevent recurrence

If the hiccoughs have been intermuttent and there 15 no other indica-
tion of gastric dilatatton, sumple measures may bring about cessation of
hiccoughing Releasing a tight abdominal binder, loosemng the dressing,
and mobilization of the patient by turnung, elevating the bed, or other
means may be adequate Carbon dioxide mhalation therapy s easily carried
out 1 the recovery room, since a small tank of carbon dioxide should
always be on hand By attaching a piece of anesthesia tubing onto the tank,
1t 15 possible to give direct inhalation of thus gas, but this should be hept at
a munimum—the patient should be permtted no more than eight to ten
breaths of the gas at any one treatment If the patient complaws of giddi-
ness, even less should be admnistered Often a few breaths of carbon
dioade will be sufficient, 1f the hiccoughs are reflex i nature this will
usually give relief

If other measures fl, procane or a longer-acting local anesthetic
agent, mtroduced through a polyethylene catheter for intermittent injec-
tion of the phrenic nerve, may produce a cessation of symptoms Thus nerve
block should not be done except as a last resort, since paralysis of the di-
aphragm may produce thoracic complications

Mild sedation productive of sleep may break the hiccough reflex
Some of the antiemetic drugs, € g , Thorazine, may likewise produce cessa-
tion of the symptoms Agents which irritate or depress the gastric mucosa
also have, on occasions, proved effectual

WOUND DEHISCENCE

Rarely does the wound breah open durmg the immeduate postoperative
period Abdominal wound disruptions occur 1n less than 1 per cent of
postoperative patients and in those usually only after the third or fourth
postoperative day However, a severely cachetic patient, with abdomnal
distention, and engaging 1n violent coughing, may split his wound even dur-
ing the early postoperanve phase

Preventive measures should be taken preoperatively to improve nutri-
tion as much as possible and to elimunate factors which mmght cause poor
healing, vitamin deficiencies, water and electrolyte deficits, hypovolemia
and hypoprotememua should be corrected Measures should be taken to
ehrunate wrntants that will sumulate coughing, such as poor oral hygiene,
sinus infections, and excessive use of tobacco At operation, of course,
surgical trauma should be Lept at 2 mmimum to prevent postoperative
distention Durning the closure of the wound, proper relaxanon should be
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The history and phyvical examunation may andicate that a flat plate of
the chest <hould be obtmned and that an electrocardiogram and further
«pecial studies be made In attempuing to restore the patient o as near a
normal state as possible, inupient edema and low plasma protein may
require correction and the patient may need to be digitahized or gien cort-
sone or other drugs, as sndicated

The factors determining the matntenance of airculation are basically
four 1n number

1 The state of the nervous system

a The higher centers

b Pitwitary

¢ Medulla

d Autonomuc nenvous system, including the sympathenc and
parasympatheuc

The state of the cardiovascular-respiratory system

a Cardiac output

b Penpheral resistance

¢ Total blood volume

d

¢

%)

Blood viscosity
Elasuaity of tone of vessels

f Pulmonary bed

Respiratory exchange

4 Humoral factors—these include the pituntary, adrenals, thyroid,
liver, ldneys

w

In general, all these factors contnibute towards the maimntenance of circula-
tion, and, dependent upon the degree of dysfunction of any individual
factor, one may have a complete and total fatuse of the aiscutation The
neglect of any one of these factors may mean circulatory flure More sim-
ply stated, the mamntenance of circulauon 1s dependent upon the cardiac out-
put which 15 primanly dependent upon the stroke volume and the minute
volume of the heart, and this m turn 15 dependent upon the return circula-
tion to the heart Another important factor 15 pertpheral resistance and this
1s 2 variable with the tone and state of the peripheral vascular bed

When failure occurs, 1t may be a central fatlure, that 1s, of the heart
wself, or a penipheral farlure of the vascular bed

FACTORS ALTERING CIRCULATION DURING SURGERY

The anesthetic and the preanesthetic drugs m general are all cardio-
vascular depressants It would be well to point out that morphine and the
narcotic drugs are all depressants upon the vasoaccommodative system,
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CIRCULATION

IF ONE CAN PREVENT the occurrence of cireulatory failure, this 15 far more
important than an adequate knowledge of 1ts treatment The correction of
certamn defects and the knowledge of various pathological states are 1m-~
portant factors 1n dimunishing the mncidence of shock or circulatory fallure

A careful exammation of the patient as well as a careful history will start
one on the road to the correct preparation of the patent for surgery It
cannot be overemphasized that the knowledge of the pattent’s hemoglobin
level, hematocnit reading and circulating blood volume as well as a knowl-
edge of his cardac status s an integral portion of the preparauon of every
pauent for operation Recently mformation has accrued which should point
to the fact that knowledge of the hematocrit and hemoglobm levels, al-
though valuable mnformation, 1s not nearly as valuable as the knowledge of
the patient s circulating volume With the development of the relatively
simple Evan’s blue volume determiation technique and the radioactne
chromuum and albumn volume determunation techniques 1t 1s now posstble
to determine the actual circulating blood volume It has been found by
many that although the amount of blood available, as mdicated by the

hematocrit and hemoglobm levels, appeared normal, when the patent 1s

studied from the standpowt of actual volume, one frequently finds that

there 15 2 marked deficit Thus 15 especially true 1n the patient who has had

chronic bleeding of a muld degree, such as the woman with menorrhagia or

the pauent who has a mild bleeding ulcer or bleeding hemorrhoids

70
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The history and physieal examination may indicate that a flat plate of
the chest should be obtained and that an clectrocardiogram and further
speaial studies be made In sttempung ta restore the patient to as near &
normal state as possible, upient edema and low plasma proten may
require correction and the patient may need to be digitalized or given corti-
sonc or other drugs, 85 indicated

The factors determining the marntenance of circulation are basically
four 1n number-

1 The state of the nerous system

a The lugher centers

b Prtuntany

c. Medulla

d Autonomuc nenvous system, including the sympathetic and
parasympathetic

The state of the cardiovascular-respiratory system

Cardiac output

Peripheral resistance

‘Total blood volume

Blood viscosity

Elasucity of tone of vessels

Pulmonary bed

3 Respiratory exchange

Humoral factors—these include the pruntary, adrenals, thyroid,

hyver, hidneys

5]
mo oun o P

o

In general, all these factors contribute towards the mamtenance of circula-
tion, and, dependent upon the degree of dysfunction of any individual
factor, one may have a complete and total faslure of the cirenlavon The
neglect of any one of these factors may mean circulatory falure More sim-
ply stated, the maintenance of circulation 1s dependent upon the cardiac out-
put which 15 primarily dependent upon the stroke volume and the minute
volume of the heart, and this 1n turn 1s dependent upon the return circula-
tion to the heart Another important factor 1s penpheral resistance and this
153 varable with the tone and state of the peripheral vascular bed

When failure oceurs, 1t may be a central farlure, that 1s, of the heart
ttself, or a penipheral farlure of the vascular bed

FACTORS ALTERING CIRCULATION DURING SURGERY

vasq'xll-he anesthetic and the preanesthenc drugs in general are all cardio-
r— ;r i:[‘:‘ressants It would be well to pomt out that morphine and the
¢ drugs are all depressants upon the vasoaccommodative system,
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that 1s, there 1s 2 depression of the ability of the bedy to accommuodate
self or compensate for blood loss, change 1z position of the patient, and
the Iike When shock exists, therefore, these drugs must be used very
cautiously, if at all Small amounts sufficient to cause Iight sedatson prob-
ably would be relauvely barmless Even these small amounts may add to
the burden of the patient who 1s already 1 a state of compensated shock
The drying agents such as atropine and scopolamune tend to increase tachy-
cardta which, 1f not too severe, may imcrease cardiac output, but would have
a tendency to de the true state of the circulation, since the pulse and the
changes in pulse rate are probably one of the most important factors i the
determination of the vascular state

Anesthetic Agents

Pentothal, Avertin, the barbiturates and ether all tend to porennate
the shock state, especially if the shock 1s due to blood loss Not only 1s there
depression of the vasoaccommodative center, but frequently there 1s muJd
depression of the cardiac mechantsm as well as a peripheral vasodilatation
With ume and/or mcreased depth, there 1s a tendency for the vessels to
undergo 2 difatation and there also occurs 2 loss of fluid from the vascular
bed mto the interstial spaces, potentiaung shock

Cyclopropane, on the other hand, 1s an excellent drug for the patient
who 15 having 2 bleeding epsode because 1t tends to produce bradycardia
which could imncrease the stroke volume of the heart, coronary flow and
cardrac efficiency Cyclopropane also may produce a muld carbon dioude
accumulation which tends to mantain peripheral circulation unless 1t 15
excessive, and 1t may increase the peripheral vasoconstrictor tone, makiig
1t the 1deal general anesthetic for the patient m metpsent or potentral shock

Since spinal anesthesta tends to mncrease perpheral vasodilatation, 115
use 15 hazardous for the panent who 1s 11 a state of potential shock

Regional anesthesta, induced by agents that do not produce vasodilata-
non of any sigmificance, 1s excellent for the potenual shoch panent under-
going surgery

Bleeding

Bleeding 1s a concomutant of surgery or 1t may actually precede the
operation Whether the bleeding 1s external or internal, such as ito bowel
or muscle, makes little difference, since any blood escaping from the effec-
tive circulation s Jost as far as over-all circulatory efficiency 1s concerned
Bleeding may be chronic or acute The more chromc the bleeding, the
more severe may be the total loss with relauvely little signs of cirqulatory
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maffiaeney It s not at all uncommon to see patients arrve in the operat-
g room with practically normal hematoerit and hemoglobin Ievels and
only 2 mild tachycardia, 1n whom the circulatory volume 1s found to be as
low as a third or one half of that expected In other instances, one 1s amazed
to find hematoent or hemoplotun levels of approximately a third or a
quarter of the normal value 1n patients who have been domng ther daily
work without evidence or with Iittle history suppestine of this state

The blood veseels' ability to vasoconstact and shut off from the circu-
lauon large <egments of the body tissue and thus compensate 15 truly re-
markable By loolung at the patient, one may suspeet that there 15 a circula-
tory defieat, but at 15 only after definte tests are performed that one reahizes
the degree of loss In <ome patients there may not be actual bleeding but
rather a destruction or farlure 1o produce blood, as 1 the speaific anemias
Nutnuonal deficiencies or peculiar diets may lead 1o severe anemuas asso-
cuated with relatn ely no findings These patients tolerate little insult duning
anesthesia and surgery  Careless induction of anesthesa or a small amount

of blood loss may breal, the body’s compensation, with the result that
decompensation occurs

Hyporolena

Hypovolemua 15 a state of reduced airculating blood volume The
condition occurs wheén there 1s esther a rapid or slow steady loss of blood or
when theres fnlure to manufactuce adequate blood When 1t has an acute,
ctiological basis, at has frequently been catled chromic or compensated
shock In general, the blood Pressure in patients with hyposolemia may be
essenttally normal, but there 1s usually a tachycardia The sevenity of the
State, to a great degree, 15 proportional to this tachycardia In fact, many
consider the rate of the pulse to be much more sigmficant than the blood
pressute. We prefer not to start admistrauon of an anesthetic to any
Ppauent who has a pulse rate of over 120 per minute Of course, this 1s not
always possible, but we consider this rate to be indicative of circulatory
fadure When resututing blood volume, important guides to the state of the
patient’s circulation are the rate of the pulse, tone and color of the shin,
amount of perspiration, nervousness and untability If the pulse rate 1;
above 140, we feel that 1t 1s mandatory that corrective mex be takd
before anesthesia 1s induced e e e

The blood pressure, although important,
szed There should be less concern about a pauent with a blood pressure
of 90 who has a pulse rate of 80 than about 2 patient who has a blogd T
suze of 120 with a pulse rate of 120 In addaty rehy-

on, the patient with a tachy-
cardia has reduced cardiac efficiency and the relative coronary flow 1s alz,o

1s frequently overempha-
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meffictent When possible, intravenous infusions should be started and the
patient grven enough blood and/or fluds to bring the pulse rate to below
120, preferably m the vicinity of 100, and to 1mtiate a rising blood pressure

It 15 difficult to disunguish between a tachycardsa that results from a
possible failling central mechamsm, such as toxic myocarditts, valvular
heart dsease, or similar states, from a tachycardia that results from such
various factors as general toxemuta and electrolyte imbalance Only a careful
history, observation and cliical judgment will enable one to make lus
distinction

Reflexes

Reflexes are often blamed for many pathophysiological varieties rang-
sng from shght tachycardia or headache to severe states such as cardiac
arrest In general, 1t should be remembered that the mternal contro! of all
vital processes, to a great degree, depends upon these various reflexes as
well as the slower humoral control mechamsms However, when a patient
1S 1n a precarious condition, such as exists with excess carbon dioxide or
msufficient oxygenation of the tissues, a stimulus, such as the movement of
a fractured leg which ordinarily may cause very litle difficulty, may actu-
ally cause a complete circulatory collapse or failure of the heart due to
reflex standstill It can be demonstrated by our modern recording instru-
ments that a tugging on the stomach or other visceral structures, or any
highly mnervated tissue, may cause circulatory changes Gentleness 1n
handling of tissues and blockung areas in which strong stumulr are occurring
by employing local anesthesia are helpful in the prevention of circulatory
damage Mamtenance of oxygenation of the vital tissues of the body and
the elimmation of carbon dioxide are two of the most important factors 1
supporting a good 1nternal environment, and thus mamntammg circulation
‘With oxygen want, the peripheral vascular bed may compensate for awhile,
but eventually peripheral vasodilatation occurs and/or actual leakage of the
plasma component into the terstitial tissues results with a further shninh-
age of the peripheral circulatory volume and further potentiation of hy-
poxia, until eventually circulatory fadure occurs from which the patient
cannot be resuscitated
Carbon dioxide has its greatest danger m 1ts tendency to produce a
vasoconstriction of the pertpheral circulation, thus maintaining the blood
pressure and mashing shock It 1s easier, 11 many instances, to recognize
oxygen want than carbon dioxide excess It 15 only when the operation 15
termunated, the anesthetic equipment has been removed and the patient 15
placed on low oxygen, moved from the operating table and returned to hus
bed that one frequently realizes there has been carbon dioxide excess This
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Fig 1

Changes 1n the electroencephalogram during hypothermia for aortic

ancurysm Note the ERNG changes 1n the six cutouts

A High-voltage fast actiity following induction of anesthesia with mitrous
oxide and ether, considered light anesthesia

B, Large stupor waves appearsng with rupture of aneurysm

G, Very flat nonfunctioming cortex pattern following rupture of aneurysm

D, Large and slow brain waves

e

after 19 1/2 of the -

g C pattern

E, Low-voltage fast pattern appeanng m the EEG following caloium gluconate

mjection

F, Retumn to the high-voltage patternin A’ The EEG recording started at

645 A M and was terminated at 4 30 p M

ki
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Fig 2 A, Low-voltage fast acuvity following induction of anesthesita with
mtrous owude for sympathectomy B, High voltage fast (25 to 35 per second)
acuvity noted :n the EEG during massaging of the sympathetic ganglion This
EEG change appeared about one munute before the anesthesiologsst noted a drop
1 the blood pressure G, Return to the previous low voltage pattern (“A’ ) follow~
1ing the stimulation notedin B

wwmw\/m M AN\ AN
T S AN o P oMM
\MA/V\/V\/\NV\/\/\/‘\/\/\/"\/‘\,J\/\MM A,
WV\/\/\/\MWWW ANV,

MWWWW/\FMM/&N

Fig 3 High voltage slow waves during ether anesthesia, considered deep anes~
thesia Note the change 1 the ERG pattern when the surgeon put tracuon on the
stomach

excess probably occurs with the use of many anesthetic agents, but most
frequently 1t has been assocrated with emplosment of cyclopropane, be-
cause of the tendency of cyclopropane also to slow the pulse and mamtam
the blood pressure and because of the fugh percentage of oxygen that 15
present as well When use of the anestheuc has been discontinued, the
carbon dioude 1s elunimated as well as the cyclopropane, and collapse
occurs This collapse has been designated as “cyclopropane shock * It 1s
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just as apt to occur when other anesthetics have been employed except that
the other agents, since they tend to be vascular static agents, w ould give
warning that carbon droxide 15 accumulating and thus somcthing must be
done Therefore, post-ancsthesia shock has not been assocrated with such
drugs as Pentothal, cven though 1t 15 quite probable that, at Jeast with
Pentothal, there 15 an cqual or greater accumulation of catbon dioxide as
there 15 with cyclopropane In fact, 1t can be stated that the deeper the
Pentothal anesthesta, the greater the respiratory depression and the greater
the accumutanon of carbon diouide We now hnow that with the open-
drop cther techmque, which has been considered to be so safe by many
surgeons 1n the past, there always was an accumulation of carbon dioude
under the mask as well as a deficiency of oxygen Therefore, these patients
always have a relatne hypowa or oxygen lack as well as a carbon diowide
excess Itis indeed amazing to sull hear that the open-drop ether technique
1s probably the safest Not only 1s this techmque the most difficult, butitis
probably one of the most hazardous to the patient who 1s scriously it OF
course, many of the hazards can be osercome by insufflaung oxygen under
the mask to aid 1n the oxygenation of the pauent as well as the elimnation
of carbon dioxide

Position

The posinon of the patient 15 an extremely important factor m the
mamntenance of airculation duning the operatne procedure as well as i
the postoperative period Studies by many of the country’s leading anes-
thesiologists have shown that there 15 a marked interference with respira-
tory efficiency 1n many of the positions commonly used today 1n our eperat-
ing room, e g, the lateral flex position or that commonly used for hdney
operations, prone flex position or that frequently used for hemorrhowdal,
rectal, or gynecological work, deep Trendelenburg position or that used
by some for abdominoperineal and gynecological operations Not only are
these positions really a poor substitute for adequate relaxation and ex-
posure, but actually they do tremendous harm to the patient In these
Ppositions there 15 a tendency 1o accumulate carbon dowide, and further,
the upward elevation of the diaphragm frequently compresses alveoli with
leakage of fluid mto the alveolar spaces and, if the operation continues for
any length of ume, the stage 1s set for a thoracic complication Attempr
:hould always be made to put as hitle strain on the body as possible during
D operative procedure

mhefi;; 51}:3]\:)13 %ﬁ:& :ﬂs( fl;: ‘;al(;?rz lt: ascertatn that there 1s no obstruction to
culation to a part, and that there 1s no

pressure upon bony promunences, lest one cause a penipheral neuntis or
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set the stage for a cerebral thrombosis which can, with the passage of time,
result 1n a vascular msufficiency or an actual pulmonary embolus

Miscellaneous Considerations

Poor relaxation, with excessive use of retractors and interference with
the descent of the diaphragm, may also be a causatnve factor for hypoxia
and hypercapma as well as producing interference with return circulation
to the heart and development of circulatory falure The longer and the
more the bowel 15 handled, the more leakage one sees intraluminally as well
as into the wall of the bowel With the concurrent development of ileus,
one mught expect greater interference with the circulation 1n the immediate
postoperative course, if not durng the course of the operation stself In the
hypertensive or arteriosclerouc pavent, hypoviz of even a relauvely short
duration may set the stage for thrombosts or embolism and the develop-
ment of erther a cerebrovascular or cardiovascular accident It must be
pomted out that 1n 2 patient under anesthesia, 1f these two accidents occur,
the only signs that one may see are a delay 1n the emergence of the pauent
from s anesthetic, a shght hypotension, a mild hyperpnea and/or arr
hunger The development of tachypnea or hyperpnea i the artertosclerotic
patent who ts under anesthesta always has a serious connotation

Probably one of the most difficult problems m the operating room
1s the management of infusions and transfusions In general, it may be
stated that blood should be used to replace blood loss and that this
replacement should be concurrent with the loss Overload and an wnade-
quate replacement are two factors to be feared Care should be taken not
to admumster an excess of saline solution, espectally 1n the patient with
serlous cardfovascular disease These patients would best be given less than
4 gm of sodium chlonde during the operative pertod The more serous the
iliness, the more one can withhold salt solution By accurate wesghing of
the sponges, by careful observation of the field and by careful exanunation
of the suction bottles, one can make a very close estimate of the blood loss
At the end of the procedure, correction for any errors may be made slowly
after laboratory tests indicate the direction of shortage Shight overload
can be tolerated 1f infusion 1s grven very slowly In general, the anesthesiol-
ogist tends to overesumate the blood loss and the surgeon to underestimate
1t

FACTORS ALTERING CIRCULATION IMMEDIATELY
FOLLOWING SURGERY

No pattent should be removed from the operating table unul 1t 15
certain that this movement will not harm hum It must be remembered
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that the premedication and the anestheuc agents have Ibihzed the circula-
tory system, and the patient will not tolerate movement as readhly as if he
were awahe A Tapid pulse rate, that 15, one above 120, air hunger, hypo-
tenston, and the like would counterindicate mosement In some nstances,
when the position on the table 1s potentially harmful to the patient, the
patient may be moved into a position that tends to increase the efficiency
of his cardiorespiratory system This movement must be performed very
carefully and slowly with adequate help Tdeally, the pauent should be flat
on his back, 1n a shight head-up position 1f he ss used to sleeping on pillows,
or in a shight head-dow n position if increased return circulation to the heart
1s desirable Howener, 1t should be remembered that the Trendelenburg
position tends to interfere shightly with respriration, even though 1t may
ad return 10 arrculation to the heart and thus increase cardiac output
Diffusion anovia occurs 1 many patients :n whom such agents as
mitrous oude and ethylene are used It should be realized that when this
type of anesthetic agent 1s employed as much as 10 liters of gas may be
dissolved 1n the body and that these gases may then diffuse out of the aircu-
laton and into the lungs for a conaiderable penod of time, wterfering with
the oxygenation of the alveolr It might, therefore, be extremely helpful, in
patients who have had these agents and who are 1n a precanous state, to
add oxygen to the inspired atmosphere until the hazard of the diffusion
anowia has passed This hazard has not been guen adequate attenuon m
most msututions
Tt must also be remembered that the varous anesthetic agents may be
present 1n the airculating blood for relatnely long perods of time, thus
depressing either the myocardium or the penpheral vascular bed and the
ability to compensate Probably one of the most common errors 15 the
admimstration of narcotics or sedatives to a patient emerging from anes-
thesta who, because of pain and/or hypouia, struggles, cries, thrashes about
and 1s restless It would be much wiser to give oxygen and obsenve the
pattent carefully If 1t 1s felt that pam 15 indeed a factor, one might then
admumster narcotics 1n very small doses The average adult mught be given
1/32 gram of morphsne or 20 mg of Demerol, slowly mtravenously When
pan 15 a factor, one will very frequently see that this amount of narcotic,
added to the anesthetic agent that sull remains 1n the blood, will make the
patient comfortable, and, 1n fact, 1n some mstances the patent may go back
to sleep, apparently obtamning the degree of relaxation that one would ordi-
’%asgi_r::ﬁ::dfﬂ:;n 153 mfg_ of Demerol or perhaps 1 /4 gran of morphine
the patent rest,unf 0tl;> conouaess stztes S omney ateto be gven when
requned for rehefsof conscousness and the dosage repeated as often as
pam It cannot be overemphasized that the first and,
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occastonally, the second dose of narcotics should be no more than a third
of that which mught be expected to be needed m the later postoperatve
period One can always add small amounts of narcotics when necessary
Up to recently, 1t has been difficult 1o neuvtrahze them, but now, of course,
with the development of such drugs as Nallme and Lorphan Tartrate, we
actually have narcotic antagonists that sught be helpful when overdosage
has been gtven

The respiration should be free and quiet without any mntesference
from secretions, the patient’s tongue, or other sources The so-called snot-
1ng respiration may be one which 1s 50 per cent of that of normal

Dunng the postoperative pertod, one should carefully watch dress-
ngs, distention, dramage bottles, and the Iihe Too frequently, although
the blood loss has been replaced during the operation, the raw surfaces
may continue to bleed for many hours after the operanion and no attempt
made to compensate for this loss It 1s not at all uncommon following 2
gastrectomy or a decortication or partial resection of the lung to see fur-
ther blood loss which may be significant m a poor-risk pattent As much
as 500, 600 or even 700 cc or more of blood may be lost 1 the early pos-
operative pertod This blood should be replaced as it 1s lost

All dramage bottles should be marked as to the time they were con-
nected to the patient and a record kept of the amount of flutd dramnmng nto
these bottles Approprate flmds should be given to replace those lost
through thus source The fluid lost through vomuting, diarrhea and other
means should also be estumated and replacement made as the loss occurs
Loss of flud by exudate and transudate must also be taken nto considera~
tion and replacement made 1f the patient 1s to be kept 1n correct fluid bal-
ance The electrolytes Jost should be estimated and replaced Blood volume
studies are repeated at the end of the operation and checked at mtervals so
that adequate volume may be mamtamed Plasma that 15 lost also should be
replaced, especially in patients having burns or large multiple contusions
Above all else, careful, conunuous, conscientious observanion 1s indicated
m the immediate postoperative period Defictts and devianions from
normalcy should be carrected as quickly and as accurately as possible

SHOCK

Shock 1s probably the most feared of all of the postoperative complica~
nons It 15 an ever-present hazard n the postoperatne course of every
surgreal pauent True, the munor operative procedure, such as the masion
and dramage of a small abscess on an extremuty, rarely results i shock
However, even 1n this type of surgery, syncope or neurogenic shock may
occur In the young, healthy person, little treatment 15 necessary when
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shock of this type1s manfest In fact, merely placing the pauent on hus back,
letung lim breathe a little oxygen or admimistering a little aromatic spints
of ammomia, or even giving no treatment other than carcful observation
may result 1n a state of normality n a very few moments However, in the
seriously all pauent or the pauent with severe hypertension or arterio-
sclerotie, cardiovascular, or cerebrovascular disease, even a short peniod
of hypotension due to a psychogenic factor may result in thrombosis which
can lead to ulumate death Shock 1s more apt to occur 1n association with
the more serous, more traumatic procedures in patients who are less ade-
quately prepared than following mimnor operations However, all postopera-
tne patients must be obsenved for the signs and symptoms of shock No
surgical procedure should be carned out without an adequate observation
1n the postoperatis¢ period for scquelac that could have resulted from the
operatsve mnters ention, whether this has been performed with the patient
under general ancsthesia, local anesthesia, or no anesthesia Whether or
not the patient has lost blood externally makes very hittle difference

It has been our expenence that many pauents have periods of hypo-
tension due to such minor procedures as incision and dranage, manpula-
tion of a finger fracture, 1njection of a local anesthetic, or even the with-
drawal of blood for a crossmatching This 15 to emphasize the point that all
patients, regardless of the procedure 1o which they are subjected, must be
watched for signs of postoperative shock

Defimtion

The term “shock” 1s a vague one It 15 applied to many obviously
different conditions As evamples, such designations as cardiac, spinal,
hemorrhagic, anaphalactic, traumatic, toxic, adrenal and histamne shock
are employed It ts obvious that these various types of shock have some
pornts in common It 1s also equally obvious that there are vast differences
in the etiologcal, therapeutical and pharmacophysiological factors involved
Therefore, 1t might be wise to give a definition of shock

Shock 15 a peripheral vascular failure phenomenon m which there 1s a
disparity between the penipheral circulatory bed and the circulatory volume
Thus state has certamn contributory causes such as towcity, neurogenic or
psychogenic adverse stimul, excess loss of blood, trauma, excess fluid loss
and electrolyte loss It tends to become irreversible with an mcrease m the
tme over which 1t exists There are certain cardinal signs such as pallor
clamminess of the shan, evidence of vasoconstriction, both artenal anc;
venous, hypotension, tachycardia, and altered respiration, such as air hun-
ger, rapid or deep breathing, or shallow depressed breathung There 1s
Testlessness, evidence of cerebral dysfunction as characterzed by such states
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as anxiety, apathy, or even unconsciousness Thurst 1s a frequent concomi-~
tant Lately, 1t has been pomnted out that pain ewsts i approximately one-
third of the patients with extensive traumatic shock

Thus shock 15, 1n essence, a failure of the peripheral circulation due to
many causes and having many diverse symptoms and signs, none of which
by themselves are pathognomontc of the state of shock, but which, com-
bined with the proper etologscal factor and clinical course, defimtely pont
to shock

The terms “primary shock™ and “‘secondary shock” serve lttle pur~
pose and, therefore, should no longer be used Terms such as toxemic
shock, traumatic shock, psychic shock and burn shock do give some mndica-
tton of the state that one mught expect, and therefore may serve some vseful
purpose However, before the term “‘shock” should be used in any com-
bmation, 1t would seem that there should be a necessity that the state have
m 1t a degree of peripheral vascular falure which tends to become worse
with the passage of ime and implies more than merely peripheral vaso-
constriction 1n a specific area of the body Ir should imply that there 1s an
over-all total or bodily dysfunction rather than a vascular insufficiency 1 a
single organ

It must, however, be pomnted out that there are nssues of the body
which, when deprived of adequate oxygenation, endanger the hfe or well-
bemng of the individual These mught be loosely called the vital tissues or
organs They are bram, heart, kidneys, liver and adrenal glands When
these organs show signs of vascular insuffictency, this implies, to a degree,
that the compensatory mechamsms have broken down and that, as a result,
even the organs whuch are 1n general protected from shock are now being
exposed to an nadequacy of circulavon There 1s a tendency on the part
of the body to compensate for a deprivation to the vital organs Whereas
ussues such as the skun and muscles may be deprived of circulation for an
hour or more without any obvious signs of damage, this does not hold true
for any of the vital structures It 1s not at all uncommon for tourni:quets to
be placed about the peripheral extremity and left there for a period of an
hour or more, when these are removed, httle signs of hypowa are noted 1n
the extremity The body can, 1 all probability, divert blood from other
nonvital ussues and shunt them to the vital tissues at a time of stress

Compensatory Reactions to the Development of Shock

In many mstances, compensation for shock occurs to such a degree
that one 15 not even aware of the fact that a compensauon 1s occurning In
fact, 1t 15 quite probable that in most wstances of trauma and stress varymg
degrees of compensation for the stress occur and one does not think of
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utilizing the term “‘shock” untl these compensatory mechanisms begin to
break down With the occurrence of the stress, be this hemorrhage, n-
fectious or toxic trauma, or neurologic or reflex mnsult, the following ac-
tivaty takes place
There 15 an actwation of the pituttary adrenal mechanism with an
outpounng of epincphrine or smlar substances that tend to produce a nise
1n svstohie blood pressure, as a result of the penpherovasoconstriction, as
well as 2 tachycardia Thus 15 an attempt on the part of the heart to increase
the cardrac output as well as to increase the peripheral resistance and dimim-
1sh the penipheral circulatory bed Whth the sympathetic activity and -
creased output of epinephrine and epmephnine-like bodies and adreno-
cortical and medullary <ccretions, there 1s a quiescence of gastrointestinal
tract activity and a probabiliy of vasoconstniction of the splanchnic bed
There 1s a concomutant hyperglycena, and thus there 1s additional nutn-
nion avatlable for the working mechamisms of the body There 1s an attempt
on the part of the body to shift flnds from the eatracellular spaces mnto the
vascular bed ‘This represents an attempt to increase the circulating volume
There are changes duc to the glucocorncords, such as sodium mobitizauon,
and ncreased renal absorption as well There 15 also a probabihity that
mmmature red cells may be mobilized from vanous body depots into the
cieculatng s olume, probably the most important site being from the spleen
and 1t 1s ikely that some come from the bone marrow and simular depots
In addition, the Iis er mobilizes glycogen, fibninogen and vanous other
defensive substances that might be needed for the fight-flight phenomena
The pulse contmues to accelerate n an attempt to ncrease crrculating
minute volume There 15 a dilatation of the cerebral and coronary vessels
as a mechantsm for increasing the availability of oxygen, further constric-
tion of the blood vessels 1n the nonessenual portions of the body, an activa-
tion of the enure sympathetic system, and an increase 1n efficiency of the
arculation as indicated by a slight ncrease m respiration, as well as a
bronchodilatation Irutially there may occur a rather paradoxical vasocon-
striction 1n even some of the vital ussues, such as the kidneys and liver, and
only as the state of shock progresses, with the occurrence of more trauma
and worsenung of the shock state, might one see the vasodilatation phe-
nomenon, which represents an attempt to maintain the vitality of these
essential organs
Dunng this pertod, all that one might observe climcally 15 a shight
pallor, a slight wetness of the skin, a tachycardia, and a shght mncrease 1n
that 15 occmprng woul dCyr : e determunation of degree of actual shock
quire far more delicate nstruments than are
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avatlable even 1n the most up-to-date laboratory It1s even questionable as
to whether or not the word “shock™ may be applied to thus early state of
compensation In all probability, sn chimeal practice the word “shock”
would not be applied until these compensatory mechamsms, which are
attempting to divert blood from the nonessental to the essentia] areas and
ncrease the circnlating volume, as well as 1o increase the efficiency of the
function of the vial organs, break down Only after they begin to break
down does one usually apply the term “shock * However, 1t 15 1n this early
phase of the development of shock that relatively simple measures would
be maximally effective

Progression of Shock

If these compensatory mechamsms are madequate to meet the de-
mands of the body and therapy 1s not instituted, a further progression takes
place Sweatng coptinues and the pauent begws to lose quantiues of flud
through the skin In addition, the vessels, which may have become hypoxic
owng to the 1nadequacy of circulation through them, may begin to diate,
and fluds, mstead of pourng into the circulation, may be Jost from the
lumen of the vessels back into the mterstial spaces or the extravascular
compartments Severe tachycardia may actually dimmush the coronary
blood flow and Jead to a dimunushed cardiac output per unit of nme This
results 1 a heart that 15 working under stress, and produces a much greater
workload with a relatve diminunion 1n total flow, therefore, actually, m
addrtron to the shock from a peripheral circulatory fatlure, relative degrees
of circulatory failure due to the central mechanism or the heart stself may
occur It is not at all unusual, 1 the patient who 15 i the shock state, to
obtamn electrocardrographic tracings that are quute typical of myocardzal
strain, myocardial msufficiency, or relative myocardial hypoxta

The damage to the kidneys may continue, owing to the vasoconstric-
ton, so that the only sequela left 11 some patients m whom the shock 15
corrected a httle late 1s definitely clinscal observable damage to the kidneys
and relauvely httle other damage It should be pomted out, however, that
m all probabiliry many other visceral tissues have been damaged as well

It 15 hard to tell when 1rreversibility occurs It should be assumed by
the chmreran that any patient who s being treated has not reached the
state of irreversible shock, because the signs of thus conditzon are not clearly
evident However, Schour and Zwesfach have postulated that, during cur-
culatory impairment, there 1s a release of a vasodepressor materzal called
“yDM * Thus substance further aggravates shock by intubiting vasomoter
tone and the contractility of the capillary bed The substance 1s one which
15 normally destroyed by the healthy lwer ussue and probably also 15
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excreted 1n the healthy dney 1o the presence of oxygen, while at the same
ume 1ts effect 1s probably counteracted by VI'M, VI'M being the vaso-
exaitor matenal which 1s elaborated 1n the hidney However, of the hdney
Jachs oxygen, 1t ceases to produce the vasoexcutor substance and farls to
eliminate or neutralize the vasodepressor substance The sum total of this
effect 1s the production of a further perspheral vascular dilatation which
tends to mereasc the dispanty 1n the arculating volume and arculating
bed, with a further worsening of the state of shock

The theory of the presence of VDM and VEM and thewr funcuon n
the state of shock 15 1n g state of flux at the present ume However, it senes
a very useful worhing concept and tends to pomnt out another reason for
the urgency 1n the treatment of all patients having shock With the further
dilatauon, not only will there be an escape of fluid, but there may actually
be an escape of plasma, a dimimshed collosdal pressure and ncreased 10-
ability of the blood vessels to mamntain the circulating volume Blood begins
to pool 1n the penipheral vascular bed that was onginally constricted, again
further depleting the body compensatory mechanisms, with a progressive
down-hill trend which ulumately may end 1n death

Pathogenesis of Shoch

There are many factors which contribute towards shock However,
the three main ones are hemorrhage, tissuc trauma and neurogenic dis-
turbances This does not by any means imply that such factors as electrolyte
depletion, adrenal exhaustion phenomena, toxemia, and infection do not
play a major role

HEMORRHAGE  The role of hemorrhage as an cuwological factor 1n
shock 15 easily understood It 15 merely a matter of the loss of vital fluid
(blood) and the mability of the body to compensate by the mechanism of
pouring blood from the reseryoirs, which 15 a relatively inefficient system,
and the mobilization of fluid from the tissue spaces 1n an attempt to mam-
tain body homeostasis If the hemorrhage 1s slow and continues for quite a
period of time, the body can compensate by the process of hemoditution
In fact 1t 15 not at all uncommon 1n many postoperative patients to see
evidence of the anemic and hypoprotemnemic state commonly called hemo-
dilution It occurs 1n many patents with concealed, slow bleeding, and 1n
some with trauma 1n whom the amount of blood loss has not been excesstve
However, 1t 1s by no means an absolute finding 1 many patients mn whom
there has been a small blood loss, and, 1n fact, 1t even may fail to occur
patients who have severe hemorrhage It 1s quite probable that, 1n these
patients, the vasoconstnctor mechamsms have played a more 1’mportant
role 1n the compensations of shock than has the hemodilution
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It should be pomted out that most of the anesthenic agents and many
of the preoperative analgesic agents and sedatives, such as the barbiturates
and the varous narcotics, have some tendency to mnhibt the hemodilution
factor It should also be pointed out that ether tends to cause 5 vasodilata-
tion that 15 progressive with tume and depth of anesthesia It sught not be
armss 1o state that the plasma restoration 1 pattents eximbiting the hemo-
dilution phenomenon requites two weeks under normal conditions, and 1n
the pattent with 2 relatuely severe disease, 1t may require & longer period
of time, but that the restoration of red cells probably requires six to eight
weeks or more

NEUROGENIC FACTORS It 15 probably true that neurogenic shock as
a smgle entity rarely occurs 1n a surgical patient However, 1t 5s not at all
uncommon 1o see 8 patient with a fracture, who has had relatively bitle Joss
of flurds 1nto the tissue and hrtle ecchymosis or blood loss, go mto a state
of collapse when the fragments are mobthized Tt 15 also mteresting to note
that the patient who 1s carefully and gently treated, gently moved and given
very light sedation reacts mn marked contrast to the panient who 1s moved
about brusquely, whose fracture site has not been adequately splnted,
or who 1s nervous and apprehensive The authors have seen patients who,
whle at rest 1 bed, mamtain their body state for fong peniods of time, but
who, following sumple movement and the pain ensuing from the mosement,
go mnto states of shock that actually endanger their Iives

Years ago, Crile, 1n lus book, Annoct Associaton, pomted out the

importance of the neurogemc factor Today we would probably tesd to
call thus the stress factor There 1s no doubt 1n our mnds that the more 2
pauent 1s stressed, regardless of the stressing factor, the more he 15 apt to
0 1nto a state of shock Whether the psychic factor 1s a cause or effect 15
often not clear However, that the psyche plays an mportant role m at feast
syncope, or the so-called primary or neurogenic shock, 1s beyond queston
Certanly 1t would be difficulr to explan the cause of syncope from other
than a neurogenic basts in a pauent who collapses from a vempunciure
Certamly, gentleness, kindness, care and the conservaunve use of sedatives,
as well as conservatve use of analgesics 1 those who actually have pam,
seem to have a very definste benefical effect upon patents who have
sustamed traumatic myury

TissUE DaMace  Although damage of ussue canses a loss o the

tissue areas of fluds, this loss 1s msufficient in stself to be the cause of shock
Expenimentat esidence would seem to mdicate that there 15 some substance
released by thus tissue damage which has a deleterious effect on the vascular
tegrity and on the ability of the mdividual to compensate for shock
Espenmental studies have been carried out not only en a loop of bowel
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but also on peripheral tissues in which the fluid lost into the area has been
more than adequately rephiced In the experiments of Wolfson and Roome,
extensn ¢ muscle damage was produced by & tourmquet Only when flund
replacement was combined with amputauon was survival a general rule
Death followed release of the tourmquet, despite amputation alone or the
replacement of flids Jost n the damaged extremity Whether or not this
substance released 1s a Instamune, or whether the mncreased manipulation
and damage to the tissue causes a releasc of speaific toxins or furthers the
probability of bacterenma 15 unknown However, recent studies have sug-
gested that bacteremia may play a very real part in the facilntation of shock
Certamly, the experience of the surgeon would indicate that the patients
who have longer operations and more handling of tissue 1n general have
more nauses, require more sedatives, Jook more sich, show the vanous
signs of greater stress, and have a more storm)y postoperatis ¢ course than
do patients subjected to shorter procedures tsolvng hittle handing of
tssue

Since tissue damage, bleeding or hemorrhage, and neurogenic sumuh
are absolute concomitants to most surgery, 1t might be wise then to discuss
what factors are smportant n the diagnoss and treatment of shock

Dragnosis of Shoch

The diagnosts of shock rests on no single factor, sign, or symptom,
but rather on a combination of many signs and symptoms which, when
added together, point to the fact that there csts a state of penipheral cir-
culatory collapse It must be remembered, however, that even peripheral
cairculatory failure can exist n varying degrees and for varying lengths of
time, and sometimes will require no more than expectful waiting, while at
others drastic intervention even to the degree of an emergency operative
procedure may be required

As mn all other disease states, i shock 2 carefully tahen hustory and a
thorough physical exammation, including laboratory evaluation, are the
bases upon which chinical diagnosss rests Ideally, one should look for a
cause when possible, because 1f one finds the cause for the shock, one can
treat the shock with specific rather than general therapeunc agents For
example, 1n hemorrhage, the treatment, of course, 1s the transfusion of
blood In shock of neurogenic cause, as may occur 1 association with a
fracture, one might treat the shock primanly by immobilization as 2 speafic
factor and give ntravenous fluids as an adjunct 1n the restitution of the
normal vascular state Shock following a perforated viscus would require
different therapy from that resulung from an overwhelming toxemia or
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adrenal exhaustion Thus, the cause 1s extremely important 1n the manage-~
ment of shock
The shock patient should be observed continuously by someone who
15 managng the therapy, and, 1deally, there should be an mtermittent re-
evaluation of the course of the patient by a consultant to the person manag-
mg the therapy, because, wath continuous observation, 1t becomes rather
dufficult to nouce subtle changes However, unless observaton 1s continu-
ous, the acute emergency requiring immediate care m shock patrents can-
not be met Notes should be carefully made of all therapy and of the pa-
tient’s condition—mental state, thirst, cyanosts, pulse tachycardia, char-
acter of the respiration, and other mamfestattons 1 notes are not made as
the various signs and symptoms oceur, st becomes extremely difficult to
evaluate the progression or the Jack of progression of the shock state
Instruments help very Little i the evaluation of the shock state Itis
true that certamn instruments become extremely mmportant 1n ruling out
factors as a cause of shock, for example, the electrocardiograph as an aid
mn the distinction between cardiac fasture and shock Frequently, laboratory
tests may be of extreme aid, not so much in making the diagnosss, but
rather m aiding m the evaluaton of the progression or lack of progression
of the shock state
As previously stated, shock 15 diagnosed after a sufficient number of
chincal signs, symptoms and laboratory data have been evaluated In some
mstances this 1s extremely easy, i others the diagnosis of shock can only
be made after a sufficent passage of time has given evidence of a progres-
siveness or persistence of the perpheral crrculatory fadure The latter 15
especally so when the state of collapse 15 relatnely mald
Of mmportance 1 the diagnosis of shock are the condition of the skan,
cerebral dysfunction, ohiguria, thirst, pain, blood pressure, pulse and heart
rate, and laboratory finds
CoNpITION OF THE SN The skin 1s an unportant structure 1 the
diagnosis of shock 1n that it 15 one of the first tissues that 15 called upon to
compensate 1n the early phases of shock In 1t may be seen evidence of
vasoconstriction, not only of the artersal bed, but of the venous bed as well
In fact, because of this vasoconstriction, 1t sometimes becomes exceedingly
difficult to find vemns for adequate mtravenous therapy Usually this vaso-
constriction 15 an early and active sign n the shock state The venous en-
gorgement would tend to :mply either an obstructive phenomenon or a
central fatlure, rather than penphera or circulatory falure Usually the
skin 15 wet This 15 due to overactvity of the sympathenic system—the
system concerned 1n the compensation. of shock The wetness may also
occur as a result of excess carbon dioxude However, mn carbon dioxide
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excess, a pinkness rather than a paflor of the <kin is noted Vens tend not to
be constricted, but rather dilated The pulsc tends to be full and bounding
rather than feeble and rapid
Pallor 1s a very common finding in shock Along with this pallor, there
may be, on rare occasions, evidence of stasis due to <luggishness of the
penpheral crculation “This 1s most commonly tested for by pressing on the
natl bed and watching the speed of capillary refill Under normal conditions
the capillary refill 1< almost instantancous, but with progressie circulatory
msufficiency there 15 a delay an the refill One should be careful, however,
i utilizing this sign 1n areas of extreme stasis, because capalfary refill ume
under these conditions may be rapid rather than slow Thus 15 especrally
true 1n dependent portions of the body Cyanosis 15 a poor sign of shock
In fact, most shock patients who have lost any real quanuty of blood will
not show cyanosis as long as they are aline In order to have cyanosss, there
must be approumately 5 gm per cent of reduced hemoglobin n the shin
This would mean 1 the patient who had 10 gm per cent that fully half of
thus blood would have to be reduced to practically a zero degree of satura-
tion Yet we hnow that even 1n a shock state the venous blood 1s parually
oxygenated The presence of cyanosis, however, implies severe stasis or a
severe degree of desaturation
CeReBRAL DysruncTion It must be remembered that the body econ-
omy tends to maintain the cerebral function at the expense of most other
body structures Thercfore, signs of cercbral dysfunction 1mply a certamn
element of deterioration 1n shock states Thus, of course, may be a dysfunc-
tion of relatvely short durauon, as occurs with simple syncope, and re-
quires fittle or no treatment However, when 1t 1s prolonged, 1t tends to be
arelatively bad omen as far as the pathogenesis of shock 1s concerned The
sensorium may show its dysfunction 1 many ways There may be apathy,
anmiety, confusion, euphoria, nervousness, agitation, or even complete
unconsciousness It should be pointed out, however, that various psychic
factors as well as drugs may enter mnto the picture of the cerebral function
One 15 more apt to see the confusion state 1f barbiturates have been used 1n
the therapy If narcotics or depressants are used, certainly they will have
thewr effect In generat, 1t may be pomnted out that the cerebral function may
frequently be normal for long periods of me even 1n the face of a moder-
ately severe degree of shock
fow gé‘;“;rmt‘:hz f?;;esegc: of ttl;lxs ‘Ztatc would 1mply dimuinished renal
atne] g ood from the kidney, an important organ, to other
Yel ¥ more important organs In fact, the hidney may suffer permanent
overffli as a result of shock with relatively httle change occurring 1n the
clinteal function of most of the other vital organs of the body
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Oliguria becomes useful 1n the diagnosis only 1n those patients with pro-
longed states 11 whom the dragnosis of shock 1s either questionable or the
therapy for shock mnadequate
THIRST Very frequently thirst, combined with restlessness and ruld
tachycardia, 15 the early sign of shock Thirst imphes an attempt on the
part of the body to pull fluds from the intersutial spaces 1n an endeavor to
compensate for the shock state Very frequently, thurst 1s complaned of
more than pain due to the injury The degree of thurst will depend to a great
extent upon the adequacy of the hydration of the patient prior to the opera-
tion or accxdent In Dr H K Beecher’s excellent monograph “Resuscita-
tion and Anesthesia for Wounded Men,” he states that men in traumatic
shock complained batterly of thirst, they much less frequently complamed
of pamn However, 1 a group of fifty men severely wounded but not m
shock, thirst caused considerable distress, but 1t was nearly always less a
cause of discomfort than was the pam due to the wound
Parn  The presence of pamn has very Iittle place as an axd 1n the diag-
nosis of shock To a grear degree, pain will depend upon the operative
procedure or trauma that the patient has sustamned, hus mental attirude, s
fear, the degree of depresston from various drugs and many other factors
too numercus to mention However, 1t 15 of note that Dr Beecher found
hus study, previously menuoned, that only about one-quarter of the pa-
tients had enough pain o desire relief, even though the group had sus-
tamned traumatc war mjuries In the 215 patients carefully studied, 32 per
cent had no pawm, approumately 25 per cent had shght pan, 18 per cent
had moderate pain and 23 per cent had severe pain
One 1s mmpressed by the mfrequency with which the shock patent
complamns of pan It may be that a certamn mental adequacy 15 required
for the patent to complan of pamn Yet 1t would be not at all improbable
that the patent who has pan and has a depresston of lus higher centers
may be the one who tends to be rather wild, nervous or delenious, and/or
agitated
BLOOD PRESSURE AND PULSE AND HEART RATE It 15 surprising to note
the degree of dependency placed upon the blood pressure as a diagnostic
factor m shock In fact, one frequently hears the statement, “This patient
1s 1n shock, his blood pressure 1s 80/40 * (or some simular reading) While
1t 35 true that a certain mummal blood pressure 1s necessary for adequate
functiomng of the circulatory system, the authors have seen patents who
have been mentally alert, who have not been 1n shock, who have had blood
pressures that were extremely low On the other hand, one frequently sees
patients who are definttely m shock who, rather than having a state of
hypotension, may actually have a relatne degree of hypertension and a
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good pulse pressure as well While st 15 true that with the progresston of
shock the blood pressurc tends to fall, placing; too great a dependency of the
diagnosis upon the blood pressure reading alone must be condemned The
blood pressure of the patient must be viewed only as another sign to ad
1n the diagnosis of <hock °T he blood pressure reading merely indicates the
pressure on the lateral wall of the tested vessel, usually the brachial, and
n no way can this be correlated with the adequacy of blood flow to the
sital organs or e\ en to the nonescential orpans A severe degree of penipheral
resistance, or vasoconstriction, may mean a markedly diminished total
blood flow, and yct the blood pressure may be ugher than normal
‘The character of the pulse 15 a very sigmificant sign 1n the diagnosts of
shoch It must be remembered, however, that its greatest value lies not in
1ts use as a pathognomonic sign, based on a single determination, but rather
uts employment as a gauge 1n the therapy and the prognosis of the condition
An increasing pulse rate associated with a falling pulse pressure has a bad
connotation Nevertheless, 1n rare snstances pulse rate of around 80 15 noted
1n patient who 15 1n severe shockh Usually, however, with the progression
of shock, there 15 an inercasing tachycardia This represents an attempt on
the part of the body to 1nerease the adequacy of circulation to the peripheral
tssues A soft, thready pulse 1s certainly not an carly sign of shock, but
rather a late mamifestation, usually present 1n the patient who 15 faling to
compensate adequately
Laroratory TesTs  In general, laboratory tests arc only a slight aid
1 the diagnosis, but they may be of some sigmificance 1 a specal case
The circulating blood volume 1s, of course, marhedly decreased when
the shock. 15 due to hemorrhage In fact, 1t cannot be overemphasized that
the newer techmques, which include tagged red cells with radicactive
chromium or tagged albumin, or the combination of these two tests, may
give extremely valuable information tn the determmation of blood replace-
ment In the patient with long-continued shock with excessive blood loss,
the utlization of mformation denved from these two tests may actually be
Lifesaving
The hematocrit determination 1s a helpful test Generally the value
falls as shock progresses, but this 1s not necessanily the case The hemato-
enit values does fall much more rapidly than does the plasma protem level
ghls would 1mply that, n many nstances, the circulating blood 1s enriched
Y the addition of plasma protemns from depots
level':zlz:‘-clcsk a ;Zn:i:ncy :3;1hthe pani of the body to ncrease the glucose
o oceur Tha ﬁong sses ere 15 also a tendency for metabolic acidosis
protein mitrogen blood level also 1s apt to nise with the
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progression of shoch The van den Bergh index becomes significantly ele-
vated as shock 1ncreases n seventy and especially n duration

SUMMARY  The diagnosis of shock 1s based upon careful, continuous
observation of the patient with attention directed torwards the skin, sts crcula-
tory responses, color, 1emperature and degree of wetness, the mental state, the
presence of thirst, the blood pressure, the quality and rate of the pulse Labora-
tory findings such as blood volume and hemoglobin and hematocrst determina-
t1ons may be extremely helpful It 15 the combmation of all signs and symptoms,
rather than any specific factor, that pownts to the dragnosts of shock By the
changes in the various signs and symptoms, the urgency of therapy, the correct-
ness or adeguacy of treatment, the need for more emergent or energetic measures
15 determined

Prevention of Shockh

It 15 almost axiomatic that 1t 15 far better to prevent the occurrence
of shock than 1t 15 to be able to treat 1t adequately Prumanly, preventon of
shock 15 accomplished 1n the surgical pattent by adequate preparation of
the patrent for hts operation Ramufications as to what 1s meant by adequate
preparation are, of course, almost unhmited However, there are certamn
few basic pomts of importance

One should attempt to bring the pattent’s blood volume to as near a
normal level as possible It must be emphasized that this should be done
carefully prior to the operauve procedure, lest an undue burden be thrown
upon the heart and the penipheral circulatory system Correction of the
blood volume should be done gradually, utiizing as much ume as 1s per-
mtted by the surgical state of the patient and lus pathological process
Sometimes speed 1s of importance, however, two days’ lapse between the
Jast transfusion and scheduling of an operation 1s preferred

One should attempt to correct the state of hydration of a patent, to
bring the patient to as good a nutriuve state as possible, and especially to
attamn a positive mtrogen balance and have the plasma protem level to as
close to normal as possible The addition of a couple of pounds of actual
body weight would be an excellent sign that the nutrstion of the patient 1s
bemg corrected This gain must represent the accumulation of body tissue
rather than more adequate hydration or the accumulation of edema flud

Durmg the preoperative period, careful over-all evaluarion of the
panent must be made and such tests as are indicated should be performed
However, 1n some 1nstances 1t may actually be necessary to perform an
operative procedure wn order to prevent shock Classical examples of such
conditions would be a saddie embolus, bifurcation of the aorta, mternal
hemorrhage as may somettmes occur following traumatc mnfuries from
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bullet or knife wounds, tubal abortion, bleeding 1bruptio placentace, per-
forated bowel with a <preading pentonitis, cardiac tamponade due to a
penctraung wound, thrombosis and embolism of major vessels, and many
other conditions The relatine urgeney, of course, 15 vamble and 1s de-
pendent upon the individual ease In general, however, such patients can
be prepared adequatcly for the operati e procedure One must not attempt
1o attn a state of normality, but rather to have a state wheren the body
shows signs of being able to compensate for the msult of the operatinve
mtenention and/or the ancsthesia With a good cooperatis e surgical team,
it1s indeed a rare patient who cannot be prepared adequately 1n a matter
of a couple of hours, <o that he can withstand the assault of both anesthesia
and surgery We have been able to rescet the sorta and replace it with a
graft 1n pauents who have come to the operating room bleeding from a
ruptunng ancurysm of the gorta This requires very careful preparation of
the patient duning the time permutted by the emergency Careful attention
to fluid maintenance, especially blood replacement, and adequate oxgyena-
tion are important In many nstances 1t may be necessary to admunuster
ovygen duning the time that the patent 1s being prepared Gentleness m
transporting the pauent and in handhng lim dunng and immediately

following hus operation cannot be overemphasized The depth of anesthesia
and the choice of an anesthetic m many nstances will determine the out-

come of the procedure The relatne speed with which the emergency

Patient 15 taken to the operaung room 1s a question of judgment of the
team The pauent 1n shock should never be operated upon unless failure

1o operate immedately would imply a further serious progression of the

shock and death Excess delay, on the other hand, 1s equally to be con-
demned

Compensated Shock

This clinical syndrome 1s encountered often and probably represents
one of the more frequent types of shock seen 1 the recovery or intensive
therapy umits The patient has had a marked dimunuuon i the total circu-
lating volume, but there has been a compensation on the part of the periph-
eral vascular bed, so that the blood pressure 1s essentially normal In some
Instances the blood pressure may actually be higher than normal Probably
one of the most important keys or guides to this state 1s the fact that the
pauent 1s usually pale, the skin 15 dry, the peripheral vascular bed 15 con-
stricted, the mucosal surfaces are dry, and respiration 15 shightly rapid.
Bervousness or apprehenston will largely depend upon the cause of the’:
compensated shock The patient 15 called compensated because there 1s o
3 great degree an adequacy of circulation to his more vital structures How-
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ever, 1t 15 termed “shock” because the body as a whole 15 m a state of
pertpheral vascular insufficiency

If thus patient 1s handled carelessly, roughly, given large doses of nar-
cotics or sedatives, or traumatized 1n any way, the state of compensation
may disappear and frank shock will be manifest Even such munor stumult
as moving the patient from the bed onto the cart may precipitate frank
shock When a patient wath compensated shock goes mto frank shock, 1t
has been our experience that he 1s much more difficult to manage and re-
quires much mote energetic and rapid therapy, 1f one 1s to prevent the for-
ward progression of the shock state, than a patient gong mto uncompen-
sated shock The pulse 1s an extremely valuable mndex 1n the therapy for
patients having compensated shock A single determunation 15 relatively
meanngless, however, sertal determunations of the pulse, blood pressure
and other phenomena enable one to make accurate diagnoses of the pro-
gression of the state of shock and are adequate gumides to the over-all
therapy

Compensated shock 1s seen frequently mn the patient who has had a
tonstllectomy and 1s contnuously losing small quanties of blood and
swallowing 1t It 15 also seen 1n one who has had a hemorrho:d operation 1
whom the bleeding 15 internal rather than external Itis i these and sumlar
patients that one sees an increasing pailor, an ncreasing tachycardia, and
some of the other signs of shock, but frequently fails to diagnose the state
as actual shock

Treatment of Shock

When one realizes the muluplicity of the etrological factors that can
cause shock, one must mevitably come to the conclusion that there 1s no
specific treatment It must be emphasized, however, that the most impor~
tant fact to keep 1n mund, as stated by Drs 1 S Ravdin and Charles F
Kurby n their paper read at the sympostum on shock at the Army Medical
Service Graduate School, 1s that when shock does occur dunng an opera-
tion, 1t 1s nearly always due to neglect of preventive measures which are
now well estabished and should have been nstituted Yet, mn a rare -
stance, 1n spite of preventive measures, shock will occur because of factors
beyond the control of the surgeon and his team

The etiological factors of shock are so mamifold that 1t 1s :immediately
obvious that treatment must of necessity be varied In general it can be
stated that 1 shock therapy, as 1n all therapy, treatment must be specific
when at all possible However, there are so many contributing factors that
the specificity of the treatment may be well mgh impossible 1 many mn-
stances Contributing to shock may be such factors as cardiac decompensa-
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uion, extensis ¢ wnfection, trauma, hepatic insufficiency, chrome debilitating
Wlness, metabolie disturbances, age, hepatorenal disease, vascular disease,
anoxa, hypercapma snd excess reflex actnity Thercfore the pauent must
be very carcfully examined and a dagnosis made of the cause of shock, as
well as appraisal of such factors as the state of the eirculation, the degree,
duration and seventy of shock, whether or not hemodilution or hemocon-
centraton has occurred, whether or not there 15 peripheral pooling, and the
degree of urgency

Speed 15 an essence 1 all shock therapy  Although st 1s to be ques-
uoned when the irreversible state of shoch occurs, there can be httle doubt
that, as shoch. progresses, more damage 1s done to all ussues of the body and
restitution of normality to the pauent as a whole becomes exceedingly
difficult Correct therapy would smply the judicous use of bload, plasma,
plasma expanders, crystalloids and fluds, oxygen, sedation and such other
adjuncts as may be indicated 1n a speaific case In certain nstances, when
contributing causes can be diagnosed, treatment should be directed toward
rectification of these causes as well as toward replacement of the vanous
blood elements that have been lost Someumes, if the ussue anovia or
hypercapma, metabolic acidoss, toxemia, adrenal exhaustion or hypo-
adrenalism, electrolyte imbatance, and the like, are not treated, comncident
with the admumstration of blood, the blood replacement may be to no
aval

At times 1t may be merely necessary to restitute a state of emergence
from the shock state as the patient 1s prepared for immediate operative
mtervention In these patients for whom operative intervention 1s planned,
the practical consideration as 10 the total amount of blood available, as well
as the disease entity, may force one merely to restitute a state of circulation
which 35 compatible with operatve intervention It 1s believed, at the
present time, that in pauents such as those bleeding from a gastric ulcer or
sumiar condition, 2 restitution of normal blood pressure will not cause a

significant increase 1 the amount of bleeding In general, if the pulse
pressure record tends to show improvement, the blood pressure chart
indicates a near normal state, and the clinical condition shows a tendency
of emergence from the state of shock, as soon as adequate blood 15 avatlable
for replacement during the operatve procedure, the patient can be care-
fully, gently and slowly moved to the operanng room and the Iifesaving
procedure carnied out No patient, of course, should be operated upon while
1 a state of severe or ncreasing shock Wath the infuston systems and
21120(1 bank faciliies that are now available 1n most hosprtals, more blood
easily be placed in almost every patent than 1s lost from a wound site
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ever, 1t 15 termed “shoch™ because the body as a whole 15 1 2 state of
penpheral vascular msufficiency

If this patsent 1s handled carelessly, roughls , given large doses of nac-
cotics or sedatives, or traumatized m any way, the stare of compensation
may disappear and fran} shock will be mamfest Even such mnor sumult
as moving the patient from the bed onto the cart may preciptate frank
shock. When a patent with compensated shock goes mto frank shock, 1t
has been our expenence that he 1s much more difficult to manage and re-
quires much more energetic and rapd therapy, if one 1s to prevent the for-
ward progression of the shock state, than a patient going mnto uncompen-
sated shock The pulse 1s an extremely valuable index 1 the therapy for
pavents having compensated shock. A single determunation 35 selauvely
meammngless, however, seral determmatons of the pulse, blood pressure
and other phenomena enable one to male accurate dragnoses of the pro-
gression of the state of shock and are adequate gwides to the over-all
therapy

Compensated shock 1s seen frequently 1o the patient who has had a
tonsillectomy and 15 continuously losng small quanuties of blood and
swallowing 1t Tt1s also seen 1n one who has had a hemorrhoid operabon
whom the bleeding 1s mternal rather than external It1s in these and sumlar
patients that one sees an increasing pallor, an increasing tachy cardia, and
some of the other signs of shock, but frequently fals to diagnose the state
as actual shock

Treatment of Shockh

When one realizes the muluplicnty of the etiological factors that can
cause shock, one must mevitably come to the conclusion that there 15 no
specific treatment It must be emphasized, however, that the most impor-
tant fact to keep m mund, as stated by Drs I S Ravdm and Charles F
Kirby in their paper read at the symposium on shock at the Army Medical
Service Graduate School, 15 that when shock does occur durmng an opera~
1on, 1t 1s pearly always due to neglect of preventive measures which are
now well established and should have been ostituted Yet, 1n a rare mn-~
stance, 11 spite of preyentrve measures, shock will occur because of factors
beyond the control of the surgeon and his team

The etological factors of shock are so manifold that 1t 1s immediately
obvious that treatment must of necessity be vaned In general 1t can be
stated that 1o shock theraps, as in all therapy, treatment must be specific
when at all possible However, there are so many contributing factors that
the spectficiry of the treatment may be well mgh mpossible 1 many -
stances Contributing 1o shoch may be such factors as cardiac decompensa-
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existed a hemodilution n the presence of an adequate or overadequate
hydration, the pached cells become an excellent means of ading 1n the
treaiment of <hock
The usc of compatible blood probably represents the therapy for more
than 95 per cent of the patients who develop shock 1n the postoperatine
period It 1s becoming tnercaungly clear that in general the surgical team
tends to underesimate the amount of blood lost The estimation of bleed-
wng 1s notonously 1naccurate If pecial precautions are taken, such as
weighing the sponges and careful estimation of blood 1 the suction bottles
as well as that which contarmnates the surgical ficld, a fairly close estima-
ton of the blood lost wall be obtained With the passage of ime 1n the long,
tedious operations, there 1 a tendency toward greater and greater per-
centages of errors This 1s especially true in those patients who have 2cute
major blood loss or continuous cozing such as occurs n conjunction with
50 many cxtensi e cvisceranon-tvpe procedures Idealis, blood loss should
be esumated contnuously and replacement hept parallel to the Joss 3 the
records of institutions 1n which large numbers of operauons are performed
are examuned, 1t 15 indeed rare to find many patients 1 whom extensie
transfusions have caused overload phenomena Itis not at all an infrequent
occurrence to find evidence, upon re-examination of the patient i the
recotery room, that another umt or two of blood w1l help considerably 1n
the postoperatnve course It 1s hoped that the time will scon come when
:‘cry patient having a major operation will have, as a part of the routine
work-up,” a blood volume determination Even though 1t 1s well known
that the figures for normal blood solume vary tremendously, by the use of
the radroactive tagged chromium and tagged albumin, one can make senial
determinations of the blood volume and have a report m half an hour for
use as an aid 1n the guide to therapy of the postoperative patient Indeed,
1n some tnstances, the blood volume determination may be one of the most
tmportant guides to therapy The use of the dye techniques 1s helpful, how-
ever, these procedures do not have as great an over-all value 1n the seral
determinatton of blood volume as do the previously mentioned tests This
i 10 way implies that one cannot adequately manage the patient without
these laboratory data, but, if available, they become extremely useful 1n-
struments in ading the over-all climcal judgment
PLasMA SUBSTITUTES OR Expanpirs  Blalock, n his original mono-
Ear?ph on shock, cited evidence that mdicated that there 15 a wide margin of
™ ::3; 1:;3%::"':?;}::5 capacity of blood and that the primary objective
than th 15 the restoration of the circulating volume rather
N ¢ Testoration of the hemoglobm It 1s known that if the colloidal
sSmotic pressure of the blood 1s not adequately maintained, there 1s an
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However, 1t must be ponted out that the anesthetic for patents of this
type must be of such nature that it will not mncrease the shock state No
agent should be utthzed that will cause a hypoxic state or a peripheral
vasodilatation or produce stramn upon the cardiovascular mechamsm In
the hands of the skilled anesthesiologust, regional anesthessa 18 preferred,
however, inadequate use of this anesthesta or an inadequacy of the tech-
nigue to fulfill the surgeon’s requirements would contramndicate ts use
Careful adminsstration of such agents as cyclopropane-oxygen, with the
use of the muscle relaxants such as Flaxedil and succinylcholune, enables
the skilled anesthesiologist to give the surgeon 1deal working condstions
1n a pattent who 15 1 an extreme state of vasoconstriction or compensation
for shock It 1s not at all uncommon, once anesthesta has been stabihzed
and blood and fluids are bemng used judicionsly, to see the patient markedly
improve while under the anesthetic However, this requires team effort 1n
the attach on the surgical disease, with each physictan contributing hus
portion to the over-all management of the patient
BLoob REPLACEMENT  In general the most mmportant cause of shock
1 the postoperative pattent 1s blood loss There 15 at this time no adequate
treatment for blood loss except its adequate replacement by compatible
blood obtained from a human bewng Although the plasma substitutes, of
the so-called plasma expanders, may ncrease the effictency of that blood
which 1s stll present mn the pauent and actually a1d m prevenning the for-
ward progression of the state, they do only what their name smplies In
general, when blood has been Jost into a body cavity, mto the tissues, or
externally, this blood should be replaced
It 15 unfortunate that there 15 no golden rule as to the amount of blood

to be given a specific patient However, 1t should be pomted out that shock
rarely mansfests stself until approvimately one-quarter of the total circulat-
g volume of blood has been lost It therefore becomes obvious that
therapy can be started by giving one or two umits and the response of the
patient watched Apprasal of the response 1s based upon such factors as
the over-all climeal reacton, as discussed m the diagnosis of shock, the
blood count, the hematocrst and hemoglobmn determmarions, and when at
all possible, blood volume studies The laboratory studies, although often
of secondary mmportance, may become of primary importance 1n the de-
termunation of therapy When it 15 found that such a state as hemodilution
has occurred, blood loss can be speeddy replaced with impumty If there 1
danger of overload, thus 1s prevented by the simple and efficient techmique
of drawing off the plasma from several umts of blood and grving this cell
suspenston to the patent In the acute emergency, however, this 15 rarely
necessars In some patients whose disease state 15 such that there already
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an ever-present hazard  However, with the nsttution of Dr Garrott
Allen's new techmque for the storage of phisma at room temperature over
a peniod of many months, there appears to be a gradual diminution in the
number of rexctions to plasma due to the viral diseases

“The yudicious use of plasma i patients 1n shock states wherein hemo-
concentration 1s in evidence appears logical s agent would seem to have
its greatest usefulness 1n pereons having trauma of the type in which serum
or plasma 15 lost into the body tissues with very little loss in blood cells It
mught also be used i combination with blood 1n those patients in whom
rare types of blood are necessary for the treatment of shock In these pa-
uents the combined use of blood and plasma could more cconomically
maintain 2 better and more cfficient homeostatic mechamsm

The use of plasma i the burn panient 15 of tremendous importance
Although whole blood 15 extremels important in the oy er-all management,
care might be taken that a normal or near normal state be mantamed
relative to blood and plasma Howexer, plasma 15 so important tn the burn
patient that the following general rules have been worked out Two unts of
plasma may be used i the first twenty-four hours for cach 10 per cent of
the body surface that 1s burned Or 100 cc of plasma may be used for cach
pomnt above 45 of the hematoenit reading and this amount may be increased
as much as 25 per cent for every gram of proteins below 6 per 100 cc These
are merely “rules of thumb’ indicating the nced for plasma in the bumn
pauent Howeser, this problem 1s more completely discussed by Dr Stohes
n Chapter 15

In his book, “Resuscitation and Anesthesia for Wounded Men,” Dr

Blzccher and hus co-worhers drew the following conclusions selatne to
plasma

1 Plasma gives more time to get whole blood into the patient

2 The patient who has been 1n poor condition because of blood loss
with low blood volume and probably with a low hematocrit level will often
be sertously endangered 1f his blood and effective vascular s olume are 1n-
creased by plasma without hemoglobin being added

3 Plasma alone will not adequately prepare the seriously wounded
man who has lost blood for surgery

Thus, 1 essence, plasma 15 an excellent agent m aiding m the mam-
tenance of blood pressure 1n those patients who have an adequate red cell
volume or as a temporary expedient for the mamtenance of circulation
until blood can be made available

Swce most authors will agree that plasma 1s probably the best of the
Intravenous preparations that can be unlized as a temporary expedient
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acceleration of the loss of flurds 1nto the body tissues with a dimmution 1n
arculating volume and a further potentiation of shock

The plasma expanders are drugs which are capable, as therr name
mnplies, of expanding the plasma fraction of the circulating blood The
name ‘“plasma substitutes” 1s probably preferable because these elements
do not completely or totally replace the plasma, at least from the nutritional
and anti-stress standpomnt Although, m the average civilian practice, the
plasma expanders are not used to a great degree, they are valuable adjuncts
in emergency therapy Their primary function 1s that of a temporary ex-
pedient, while plasma or blood therapy or the necessary specific corrections
are bemng carned out These various agents each have their own wherent
charactenistics, however, they are all mucro-molecular colloids which,
therefore, penetrate the lving membrane only with difficulty They are
prepared, 1n general, by synthesis or degradation and are always mixtures
of various-sized molecules They tend to have the same colloidal osmotic
pressure as plasma They also tend to be lost chiefly by filtration 1nto the
various visceral structures, renal loss by filtration 1s the chief pathway for
the early removal of most of the expanders The smaller the molecule of
the various expanders, the more rapidly 1s the espander Iost from the cir-
culation The larger molecules tend to be filtered out after a period of ume
m the various capillary beds Although their exact mechamsm of action
1s not understood, hemodilution due to the agents 1s a constant finding
and 1s reflected m a decrease of the hematocrit, as well as total protein,
concentration A change in the total protemn may to a great degree depend
upon the protemn stores or depots and it 15 suggested that the mucro-
molecular substances start a cycle of autotransfuston of the body’s plasma
protemns In general, they all mamntamn a satisfactory colloidal pressure
They should be relatwvely stable and economucal ta use, they should have a
viscosity resembling that of plasma, their storage should requre no im-
portant equipment other than that usually available, they should be pyrogen
free and nonantigenic and should of themselves cause no damage to the
visceral function

Of all of the plasma expanders, certamly the most physiological 1s
plasma 1tself This blood product serves mot only as an expander of the
flurd compartment with all of the usual phystological functions of plasma,
such as the retention of water, the action of plasma in body metabolism
and energy, and the active role of plasma m the defense aganst infection,
but n numerous other metabolic functions that are prrmanly not concerned
with the problem of shock However, plasma has a distinct disadvantage
1n that the supply 1s naturally quite imited, the cost 1s a defimte factor, and
the possibility of allergic reaction as well as the transmmusston of disease 15
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The carly preparations of oxvpoly geltin were nephrotovic However,
1n recent <tudies on human bemgs made by Higgns, st was found that the
recent preparations of the oxypelygelatn do not produce proteinuna in
human beings, although they apparently «till do <o 1n mbbits

Dextran  This product 1s a complex polysacchande prepared by the
acuon of Leuconosto, mesenterardes on some form of sugar shme Its mole-
cule 1s composed of glicose umits that are joined 1n branch chans of differ-
ent glucosiic hnkages The naune crude dextran 1s extremely tovc, but
after aad hydrolvs 10 a suitable molecular weight range, st 1s made safe
for sntravenous imjection It 1s usually prepared 1n a 6 per cent solution
phvsiological <ahine <oluton This preparation usually has a molecular
weight that 1s sery close to that of plasma, although the molecular weight
for the Swedish product 1s about 34,000, for the Amernican product, 11,000,
and for the English product, about 73,000, with a scatter of molecular
weight dependent upon the process of manufacture Some of the ongtnal
products had concomutant allergic-type reactions, such as asthma, shin
manifestations, joint pain, itching and urticana, headache, vasomotor col-
lapse and respiratory distress This has not been seen with any frequency
1 some of the newer preparations that have now been made avatlable This
does not mean that reactions do not occur, but rather that thesr incidence
1s now marhedly dimimshed

Dextran 15 a good agent for restoring the circulating yolume, mamtam-
1ng the blood pressure and promoting survival of the individual 1n shock.
There 1s a tendency on the part of dextran, howeser, to ncrease the aggre-
gauon of erythrocytes so as to make typing a Little more difficult than 1s
normal and increase the difficulty of crossmatching blood, therefore, when
thus agent 15 used, 1t 15 w1se to draw blood for the crossmatching 1n adequate
quantity prior to the admimsstranon of the dextran Although several au-
thors have reported that, on histological study of tissues of patients as well
as anumals who have recenved dextran, there has been evidence to indicate
that the dextran remarns m viscera such as Iner and Liudneys In general
there has been agreement that there has been no evidence of dysfunction
caused by thus retention of dextran Almost all of the research workers agree
that dextran mnfusion results 1n a signuficantly greater hemodilution and a
fmore rapid recovery of blood pressure than does plasma nfusion  How ever,
both substances result n adequate recovery and maintenance of blood
pressure ‘The acidosis of shock, on the other hand, seems to be more
rapudly corrected when plasma 1s used than when dextran 1s employed The
:egeﬂeﬁmon of hemoglobin and red cells 1s not adversely affected by dex-

Tan or plasma infusions The rate of regeneration of the plasma protens 1s

not markedly affected and see
ms to occur at a rate consistent with the dis-
seems Lo.oqcur ALy e o
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until blood or other specific therapy may be msututed, there has been a
desire on the part of the chmcian to have always available for the emergency
patient a product such as plasma which may be utthized while the blood 13
bemg drawn, typed, or made avalable Vanous plasma expanders or sub-
stitutes are now obtamable for admumstration These mclude gelatin,
oxypolygelaun, dexiran, polyvinyl pyrroldone albummun, and sumlar sub-
stances Of these the most popular at this time seems to be dextran, polyvinyl
pyrrobdone, gelatin and oxypolygelaty Acacsa m a 6 per cent solution was
used and studied by varous authors, however, at this tune, becavse of
unavatlability, reactions of an allergic nature, and the potenual patho-
logical effect upon the hver, this product 1s Jess popular than st was ongi-
nally However, st 13 possible that, with further studies and the avalabihty
of a purer and more umform solution, or different fraction, 1t may agam
come 1mto populanty
Gelaun  With use of the onginal preparations 2 large number of reac~
tions due to the gelatin occurred These reactions may have been caused by
the transfer of bactersa i the product as welf as by the antgeme properties
of the preparauton Newer preparations of gelatin, especially a gelatn called
“flwd gelatin,” prepared by the Kuoy Company, show a marked imprave-
ment over the older products In general, the vanous gelatn products, now
made asvailable by different companies, have varying molecular weights and
varyng states of viscosity and jellmg pomnts They have been found to be
superior to sahne solution and roughly equivalent to plasma for the restora-
uon of blood pressure and blood volume mn the mamtenance of Iife
experimental animals that have had hemorrhagic, traumatic and tourniquer-
type shock Howaver, whether os not gelatn solution 15 superior to saline
solution i the treatment of bum shock 1s stll in a state of controversy It
15 also controversial as to whether or not gelatm 1s metabolized In regard to
any hustological changes that mught be produced by the gelatmn, a latge
percentage of the witers on the subject claum that these products do not
damage the visceral tissue Therse seems to be a feeling also that they do
tend as a group to dunuush the production of plasma protems on the part
of the body
Oxypolygelaun  This product jells only at temperatures befow 18°C

This grves 1t a chstinct adventage over many of the gelatm produocts In
normal man, Higgins found that there was 19 per cent retention of the m-
fused dose of the oxypoly gelatn at the end of the mfasion and 75 per cent
was still present at the end of four hours In general, most authors feel that
half of the admumstered oxypolygelatin 15 present in the crculation for
about five bours follovang mfusion and about 32 per cent at the end of
twenty -four hours
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by pulling water or arding 10 the hemoditution of blood, 1t must be remem-
bered that the blood pressure <hould not be restored to normalty with
them, but rather there <hould result from therr use a dnfung tendency
toward normakits 1n that, as ime progresses, fluids may be pulled 1nto the
vascular bed to the end that overload phenosmena can and have occurred
with ther uce In addinon, 1t must be remembered that they are in general
plasma substitutes—~they do not substitute for blood They can md the
efficiency of arrculaung blood or stapnant biood, but in themselves they do
not carry oxygen to any signsficant degree There 15 suggestive data now
accumulating that these products mas have the ability of abeorbing o ther
surface elements necessary to the formation of clots, and 1f Jarge quanuues
are emploved, interference with the clotung mechanism of the blood may
result It s probable that the factor responsible 1s the adsorption of pro-
thrombun or fibrinogen to the surface of the molecule It 15 also probable
that this wall not be cimcallv mamfest unul a volume of plasma expander
that repre<ents something 1n the excess of 700 t0 800 cc has been employed
With use of volumes up to this amount, the probability that serious or
sigificant damage will be done 15 not Ikely If these agents have been
admumistered and the circulating volume has been restituted to normality,
stmught be wise, when correction for the actual blood loss has been made,
t6 keep 1n mind that there mught be a definste advantage n the admsnstra-
ton of packed cells as compared to the admnistration of whole blood
In spite of all of the advantages and disadvantages, m essence plasma
substitutes or expanders are temporary expedients for the maintenance of
circulation and the prevention of the forward progression of shock unut
such tme as more defimuse therapy can be carned out They become
extremely valuable when blood loss has been sesere and one does not have
at hand plasma or blood for the replacement In these wstances, the plasma
expanders may be admimsstered so 2s to maintain a state of near normality
until suitable substitutes can be utihzed
VASOPRESSORs  As previously stated, shock 1s a state wherein there 15
a peripheral vascular failure In many states of shock, there occur, as part
of the syndrome, penipheral stagnation and pooling, refractonness of the
vessels to endogenous norepmephrine, a progressive leakage of fld out of
the vessels,and a tendency toward irreversibrlity There can be Iittle dowbt
that the Vvasopressors such as levarterenol bitastrate, commonly known by
the trade name Levophed, and phenylephrine, commonly known as Neo-
Synephrine, are effective vasoconstrictors Although vasoconstriction 15
frequently Present in many shock states, this vasoconstriction may be inef-
:;;“:; i the mamntenance of circulatton to such vital tissues as the bram
¢ heart Although ssolated experiments mght make one doubt the
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appearance of the dextran Although some individuals feel that dextran 1s
definrtely metabolized, this metabolism offers hittle in the way of nutrition
In essence then, 1t might be stated that dextran 1s a good plasma
expander which rapidly and efficiently 1ncreases the total circulation of
blood by increasing the plasma fraction It has some disadvantages as far
as blood typing 1s concerned, the speed with which the fluid compartment
1s expanded 15 good, the maintenance of blood pressure permits adequate
time for the mstitution of more defimte or specific therapy In some pa-
tients, of course, 1n whom hemoconcentration 1s a definite factor and the
primary factor 1s the loss of the fluid compartment, dextran mfusion may
be all that will be needed The substance serves as an excellent substitute
for plasma 1n most pattents suffering shock of the hemoconcentration type
These conclusions parallel those of Dr Piran: and his co-workers 1n their
study on the use of dextran in hemorrhagic shock
Polyvinyl Pyrroldone (PVP) This synthetic water-soluble polymer
1s used as an expander It1s prepared from the reaction between acetylene,
ammoma and formaldehyde under pressure It also has varying manufac-
turing processes, resulting m different viscosities as well as different mo-
lecular weights Essentially, 1t resembles dextran 1n 1ts effictency However,
because of 1ts greater storage phenomena 1n man and amimal, there has been
a fear on the part of many that there would eventually occur damage to
visceral cells, although 1n general the amount of damage demonstrated as
a result of this product has not been significant It differs m one respect
from dextran m that 1t can chemically combine certam molecules, such as
those of dyes and bilirubin, and thereby aid or affect their renal excretion
It may even be able 1o bind such things as toxuns or viruses This product
has enjoyed the same populanty in Europe as dextran does in this country
In general, 1ts over-all efficrency 1s the same as that of dextran, the vartation
depending upon the different techniques of manufacture and the molecular
wesghts of the various products used
Alburmn - Albumun 1s another plasma volume expander which, on the
theoretical basis, should have a greater efficiency than plasma, since the
alburun represents approximately 80 per cent of the colloidal osmotic
pressure exerted 1n the human body Its advantage 1s that of 1ts small bulk
for storage and 1ts stability, how ever, the disadvantages are those of allergic
sensitization, the relative expensiveness of the product and the difficulty
with regard to obtainmg 1t Even though one would have expected a much
greater efficiency from albumm than plasma, 1n general this product 1s very
simular 1n 1ts efficiency to plasma, and has relatsely httle sigruficant ad-
vantage when compared to plasma
Conclusion  Since all the plasma substitutes or expanders act chiefly
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The authors have observed a slouph resutting from the diffusion of the
Lerophed «olution ito the tissues Whether such a lesion 1 caused by the
<olution leaking along the vain or by direct diffuston through the vessel s
not known at this time Tt mught be wiser to use an arm s ein rather than leg
vein, because relatnely fow, af any, of these slough reactions to Levophed
have occurred when sn arm e has been wsed Wath the use of Neo-
synephrine, sloughing has not been reported
In gencral the vacopressor solutions may be employed interchange-
ably, certunly the potency of Levophed as far as the pressor response s
concerned 1s much greater than that of Neosynephnine Other sumilarly
acung vasopressors may be used 1n place of erther of these drugs when
destired The rate of admimistration at the beginming must be extremely
slow—probably no more than 1 drop should be gnen cvery five to ten
seconds—and gradually adjusted to the demands of the patient Since vaso-
constriction ts sndeed not a physiological state, every attempt should be
made to slow down the admimistration of the vasopressor, if its use ts not
discontinued, as soon as the patient’s clinical condition warrants this
The standard routes of admimstration arc to be condemned One
does not know what a particular patient will require and the rate of admin-
istraion will depend upon the fluctuating state of the patient No panent
recen ng intravenous vasopressors should be left alone and there must bea
blood pressure cuff on the patient’s arm at all nmes The blood pressure
should be taken every ten minutes at the very 1 With cach ch
1n the rate of administration or concentration, a careful re-evaluation of the
blood pressure must be made at regular intervals of about every minute or
two until the maximum effect of the drug has been reached
On numerous occasions, the authors have kept patients, who have
failed to mamntain adequate circulation, on this therapy over a period of
several days, and have felt that, without this therapy, they would not have
been able to maintain hfe It cannot be overemphasized, however, that an
adequacy of blood pressure does not mean an adequacy of circulation The
vasopressots are merely crutches of a temporary nature which are capable of
mantaming the vitality or the circulation to vital structures, primanly the
coronary arteries and the bramn and probably the adrenal glands, while
mvestigative and supportive therapy and other appropriate measures are
bemng carried out, with the plan of discontinuing vasopressor therapy as
soon as possible However, 1t can also be stated that the continuous use of
intravenous mfusions of blood and plasma 1n a patient who 1s not respond-
ing to their admumstration, 1 spite of adequate volume, 15 equally fool-
hardy Patients who have had sustained use of vasopressors must be weaned
gradually with dimmishing concentrations and rates of flow
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efficiency of these vasopressors, there can be httle question that they are
effective m increasmng the blood pressure and reversing many of the more
smportant signs of shock, as well as 1 1mproving the over-all shock state of
the patient In many instances, even though adequate quantities of blood
and also of fluds of the correct type have been admunistered to the patient,
one finds that the patient does not respond This 15 especially true 1n such
patients as those having a sympathectomy or removal of a pheochromo-
cytoma, those with severe myocardial infarctions or septicemua, or following
the adminsstration of certain drugs producing vasodilatation, such as heva-
methonium, procaine, or procame amide In these patents there can be no
doubt but that the vasopressors are a specific i the termunation of shock if
properly used with adjunctive therapy
Since the vasopressors are short-acting, have a high safety rano and do
not give unexpected side reactions, they can be titrated mto the patient to
the response desired and their action termunated almost at will Therefore,
with correct use of these agents, the duration and seventy of action can be
controlled However, 1t must be pownted out that they are not subsututes
for blood, plasma, or fluids, but rather are they an adjunct to these agents
The vasopressors may be considered as a temporary crutch while other
more specific therapy 1s being given or preparation 1s bemng made for the
mstitutson of such therapy It 15 our belief that 1t 15 preferable to take the
risk of using a vasopressor than to face the hazard of an extremely low blood
pressure, especially when this blood pressure, with or without tachycardia,
15 assoctated with definite signs of severe shock
Ideally the vasopressors should be given 1n saline solution contammng
5 per cent dextrose or i distilled water contaming 5 per cent dextrose,
depending upon the body needs of the patient They should not be mixed
with whole blood or plasma because of the attending difficulty of adjusting
the rate of administration  In most instances, 4 cc of the Levophed bitar-
trate solution, which 5s a 0 2 per cent solution, are added to 1000 cc of the
5 per cent dextrose solution A Neosynephrmne drip or mfusion may be
prepared by the addition of 1 or 2 cc of the 1 per cent solution to a hiter of
flud The concentration of these stock solutions will depend to a great
degree on the need of the patient and the desirability or the lack of destra-
bility of the admumstration of flimd When flmd admunistration 1s of ad-
vantage, the more dilute solution more rapidly admimstered 1s to be pre-
ferred When overhydration 1s a problem, the solutton may be made two,
three, four, or even five times the concentration recommended without
fear of damage It 1s to be preferred that when these intravenous vaso-
Ppressors are used, a polyethylene catheter be employed rather than a needle
and that this catheter be threaded well mto the vemn and carefully placed



CIRCULATION, SHOCK, RESPIRATION AND NUTRITION 107

been corrected 1n <o far as 15 possible, and other adjunctis ¢ therapy has been
guen, and it ss felt that there 1s some reason for an madequate responsc on
the part of the pituttary adrenal mechanisms, then ACTH or cortisonc may
beused Therr use would be most apt to be indicated 1n patients with long-
standing septicemua and n those & 1ith bacterema whose history would
suggest adrenocortical exhaustion
"The authors themselies have utilized this therapy m sevcral instances,
with rather dramatic results In one pauent the blood pressure scemed to
respond rather dramaucally to the admumstration of 2 hydrocortisone
product
Although ACTH and cortisone probably has e Iittle value in the normal
fiealthy mdnidual, i those suspected of having madequate amounts of
these substances, careful and judicious use may prove of benefit Time
alone will answer the question of the place of ACTH and cortisone n
therapy for the shock patient At present there scems to be too much
enthusiasm for or agamnst their use, with an madequacy of carefully con-
trolled data
OxauGeEN  There can be relatvely litle argument against the fact that
hypoxia 1s a defimte and real potentiality 1n most shock patients Even
though the amount of exchange 1s adequatc, there 15 evidence that there 1s
a tissue hypovia on the basis of inadequacy of airculauon It 1s quite prob-
able that the forward progresston of shock mught be diminished very defi-
mtely with good oxygen therapy In fact, as one considers the signs and
symptoms of shock, one notices a very ugh correlation between these signs
and the signs occurnng with ussue hypouia The exact mechamism n
oxygen therapy of the shock patient would be that of greater saturation of
the blood and greater saturation of the plasma compartment, thus malung
more easily available to tissues this vital gas Ideally, the oxygen should be
given to patients of this group at a tension of above 50 per cent and the
admnsstration continued as long as signs of shock exist Use of the BLB
and OEM masks would seem to be the best technique for giving oxygen to
the shock panient
SEDATIVES AND Narcotics There should be defimute mdications for
the use of sedatives and narcotics 1 the shock patient These drugs dumin-
ish the ability of the body to compensate As a group they tend to depress
respiration as well as dumimsh the compensation of the homeostatic mecha-
msm However, their careful and judicrous employment, when truly indi-
cated, might be of real benefit Although the amount of pamn complained
of by the average shock patent 15 usually relatively small, n those in whom
1;;1:1 15 definute and severe, the various narcotic drugs mught be utilized
owever, these agents should not be gven subcutaneously or intramuscu-
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ACTH anp CorTisoNE  Itis now generally agreed that the reaction
to stress on the part of the adrenal glands can be integrated mte two
anatortucal and phystological parts

‘The autonomic nert ous system was found to respond to the alarm by
stmulating the adrenal medulla through the splanchmuc nerves to secrete
epmephrine Ths 1s the mmediate and rapid phase of reacuion to stress
The durauon of 1ts action 1s dependent to a great degree upon the type and
seventy of the stress In addiuon, epinephnine was discovered to stmulate
an increase i the output of hormones to the cortex as well The increased
cortical output proved to be mediated ndirectly throngh ACTH release
from the anterior piturtary gland Thus the quich-acung epmephnine and
mtermediate endocnne response to alarm soon finds support mn 2 secondary
defense 1n the slower and longer-acting cortical hormones There 15 also
evidence that the higher centers of the bramn may directly snmulate the
antertor pinwtary gland to release s ACTH

With the advent of the powerful hormones, ACTH and corusone,
there have been those who have strongly recommended therr usage 1
shock The rationale for this 1s based on some of the established or gener-
ally accepred concepts That there 1s an increased output of the adreno-
corticotrophuc and corticord hormones on the part of the normal mdividual
In response to trauma, that these adrenal hormones do have something 10
do with the mamtenance of blood pressure, and that the addisoman-type
patients need some form of cortisone therapy when traumatized to stress
are posttre findings However, there are also equally positrve findings that
the adrenocortical hormones cannot make blood constituents fast enough to
offset hemorrhage from traumatic wounds or plasma loss from burns They
cannot, 1n other words, compensate adequately alone They must have help
1o the form of water, blood, electrolytes, and the like

It 15 equally definite thar there are potentalibes of harm from ACTH
and cortisone therapy (1) the possibility of excess potassum with the
kidneys not functionmng, (2) dummution of the anti~inflammatory process,
as evidenced 1n certain burn panents and by the development of peptic
ulcer

There 1s a possibility that ACTH and corusone may suppress the
function of other endocrine systems which may play a vital role 1n combat-

mg shock The danger 1n ACTH and cortisone therapy 1s pot so much that
1t will do harm, but possibly that more mmportant therapy, such as the
admumstranon of blood, fluds, plasma, and electrolytes, may be inade-
quately used 1 favor of the “magic bullets > It would seem that 1 the rare
nstance 1n which the panent bas falled to respond, when the urinary out-
put 1s adequate, the crculatng bleod volume and blood cell deficits have
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been corrected i so far as 1s possible, and other adjunctis ¢ therapy has been
gven, and st 1s felt that there 1s some reason for an tnadequate response on
the part of the prtuttary adrenal mechamsms, then ACTH or cortisone may
beused Their use would be most apt to be tndicated sn patients with long-
standing scpticenma and n those with bacteremia whose history would
suggest adrenocortical exhaustion
The authors themselyes have utthzed s therapy 1n seseral instances,
with rather dramatic results In one pauent the blood pressure seemed to
respond rather dramaucally 10 the admimstration of a hydrocortisone
product
Although ACTH and corusone probably havc httle value in the normal
healthy indsssdual, 1n those suspected of having nadequate amounts of
these substances, carcful and judicious use may prove of benefit Time
alone will answer the question of the place of ACTH and cortisone 1n
therapy for the shoch patent At present there scems to be too much
enthusiasm for or aganst their use, with an mnadequacy of carefully con-
trolled data
Oxigen  There can be relauscly hutle argument against the fact that
hypowia 15 a defimic and real poientiahity in most shock patients Even
though the amount of exchange 1s adequate, there 1s evidence that there 1s
a tissue hypowa on the basis of inadequacy of airculation Tt 1s quite prob-
able that the forward progression of shock might be dimimished very defi-
nitely with good oxygen therapy In fact, as one considers the signs and
symptoms of shock, one notices a very high correlation between these signs
and the signs occurnng with tissue hypowia The exact mechanism
oxygen therapy of the shock patient would be that of greater saturation of
the blood and greater saturation of the plasma compartment, thus malung
more easily available to tissues this vital gas Ideally, the oxygen should be
given to patients of this group at a tenston of above 50 per cent and the
adminustration continued as long as signs of shock exist Use of the BLB
and OEM masks would seem to be the best techmque for gwing oxygen to
the shock patient
SEDATIVES AND NaRrcoTics  There should be definite ndications for
the use of sedatives and narcotics m the shock, pattent These drugs dimin-
1sh the ability of the body to compensate As a group they tend to depress
respiration as well as dumumsh the compensation of the homeostatic mecha-
msm However, their careful and judicious employment, when truly indi-
cated, might be of real benefit Although the amount of pamn complained
of by the as erage shock patient 1s usually relatively small, in those in whom
I:m 1s defimite and severe, the various narcotic drugs might be utilized
owever, these agents should not be gwen subcutaneously or intramuscu-
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larly, but rather intravenously The dosage should be extremely small As
a working rule, one might employ one-quarter to one-third of the dose that
one would use for a patient who was not 1n shock Ideally the narcouc
should be given over a peniod of a couple of minutes 1n a carefully diluted
solution so that the entire amount will not quickly act at one ime When
doubt exists, the total dose, for example, 1/24 to 1/12 gramn of morphune,
mght be given 1n three separate fractions at ten-minute intervals There
can be litle doubt that the very fact that something 1s injected into the
tubing may have a very definite and real beneficial effect upon the patient
even though this mjection contained nothing more potent than a few cubic
centimeters of normal saline solution Morphine used inrramuscularly or
subcutaneously may not be absorbed 1n a shoch patient and, when repeated
dosages are admimstered, there 1s a hazard that all of the drug will be
absorbed at approximately the same ume 1f improvement occurs, with a
deleterious effect With routes other than the intravenous route, it becomes
extremely difficult to judge the adequacy of the effect of the dose admin-
istered Maximum analgesia by the intravenous route will usually be pres-
ent within a ten-nunute period and the maximum depression of the patent
should become apparent within a fifteen-mnute period
Ideally, one might add to the effect of the narcotic or analgesic drug by
g1ving a small amount of a sedative, such as one of the barbiturates, as well
Since fear 15 probably a real part of the complex commonly called shock,
1n those 1n whom 1t 1s present, a careful, kind, sedating atutude on the part
of the physician may have an effect equal to that of many of the drugs
Yet, 1n some specific instances, the barbiturates may be employed The
mmmal dosage should be administered by the intravenous route, a careful
estimate of the effect bemng made prior to giving the total expected dosage
It should be ponted out that the duration and the seventy of the effect of
sedatives mmght be expected to be much greater than 1s normal, since the
process of elimmnation and/or destruction and detoxification 1n alt proba-
bility 15 markedly depressed 1n patients mn the state of shock A confusing
element 1n the use of the sedatives 1n shock patients 1s the fact that the
sensorium of many of these patients vanes tremendously, depending upon
such factors as the degree of shock, sevenity and type of mnjury, and the
psychic make-up of the mdividual It should be pornted out that restless-
ness, nervousness, anxtety, and the like are signs of shock which, in many
mstances, will disappear as compensation takes place and, eventually,
treatment 1s successful
The narcotics and sedatives should not be used as primary therapy,
but rather as adjunctive therapy 1n the management of shock
OrAL FEEDING  Certainly, solid food would seem to have little place
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i the management of the shock pauent In fact, its use should be con-
demned The presence of thirst might tempt one to utihize the oral route
for the administration of flids Small chips of 1cc or a swallow or two of
water may do hule harm Howeser, larger quantities of fluids may well
imtiate nausea and vomiting and thus potentiate the shock state Also, stss
to be questioned as to what degree the fluid admimistered orally will be
absorbed dunng a true shock state Certamly the oral route cannot be
depended upon to give the patient adequate hydration Howeser, f the
patient can be made more comfortable by gising him a sip or two of water,
with 2 small amount of <alt added, or such liquids as tea or coffee, this
small amount may do little harm and actually might be over-all, as w cllas of
psychic, benefit
AxTietoTics  There can be lttle doubt but what severe towc or
nfectious states frequently have as a concomutant a shock-like state The
acute infections which may be responsible anclude those produced by the
clostnndia, the hemolyuc streptococcus, the hemolytic staphylococcus,
pneumococet, intracellular coceer, gram-negative bacilh and a mixed bac-
tenial flora There are many ways in which these organisms, when they
occur 1n sufficient number to cause a definste mfection, might cause circula-
tory collapse The reaction may be a result of a histamune or protein degra-
dation product, of the toxins on the capillary wall or upon the myocardium,
of the local or contmued effect of hyposa, of the direct acuon of the
orgamsms or their toxins upon the vessel wall, or of numerous other
factors Whether or not the overwhelming mfection causes a Waterhouse-
Friderichsen type of syndrome or whether 1t produces an actual adreno-
cortical msufficiency or relatve state of insufficiency 1s not known How-
ever, evidence of adrenocortical exhaustion has been found in patients dying
In various states of mnfection If the traumatc injury or the operative
procedure has been 1n the area of the bowel or the liver, there 1s quite a
possibility that some of the orgamisms, such as those of the Clostridium
group which may be normal inhabstants of the liver, may be released 1nto
the systemic crrculation Also the role of Eschericlua colt mjury mn and
about the buttocks or gastromtestinal tract 15 not clear at the present time
It would seem that 1n many instances an antibiotic might well be used as a
secondary factor 1n aiding the control of shock
To a patient 1n a state of shock, 1t would seem preferable to give ant-
biotics that can be admimstered mtravenously rather than those which
Idnelflisr:nb;e 15:: :;1 l::l;t;u:;ul:ly, eveln thouglh the latter have given a faurly
s b perimental animals 1 which experimental shock
poor tzn ﬂfxﬁ:tced If at all possible, bloed should be drawn for culture
ttution of antibrotic therapy, because, 1f at a later date the
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patient seems to be resistant to over-all therapy, the information thus
obtamed might be useful even though the shoch-like state has in all proba-
bulity been controlled
The antibiotics are not primary factors 1n the control of the usual
surgical shock, however, they may be extremely important in the treatment
of shock that develops in the first few postoperative days
HeaT Tuerary  There 1s a definite tendency at the present tune to
utlize as httle bed covering as posstble for the pattent, the patient thereby
being exposed to room air, permitting actual body cooling Recogmition of
the benefits gamed from the use of the hypothermic techmque during
surgical stress 1s making this therapy increasingly popular Certamly the
use of hot water bottles or heavy blankets has grown increasingly less fre-
quent, and there would seem to be no mdication at present for thetr employ-
ment 1 shock therapy It 1s questionable whether one should actually
utilize cold or cooling agents to produce a lowered body temperature 1
the shock patient Although hypothermia 1s being used extensvely m the
treatment of the acutely shocked and toxemic pattent in many of the
European cliics, 1t has not recetved acceptance 1n this country, even
though there would seem to be a plausible physiological reason for the
utihization of the technique
VASODILATING AGENTS There 15 a flood of articles appearing from
the European clintcs on the utilization of vasodilating, tranquilizing, ant-
hypertensive, anti-stress drugs 1n the treatment of shock Although experi~
mental studies have shown that many drugs such as Thorazine or Chlor-
promazine can protect agawmnst traumatic and hemorrhagic shock m the
experimental ammal, this treatment has not to date been used under con~
trolled conditions 1n an adequate number of the human beings to arnve
at a definite conclusion as to its real place 1n shock therapy Certainly, some
of the reports would seem to mdicate almost muraculous results, but the
lack of adequate control would make one cautious of the acceptance of the
treatment at this time
CarpIAC GLUCOSIDES Many articles have appeared mn the literature
on the use of drugs such as ouabain, strophanthin and many of the rapid-
acting digitalis preparations Experimental studres would tend to make one
feel that these drugs have relatny ely little place 1n the management of shock
m the patient who has a normal myocardium In the patient who has m-
ciprent falure and has not been given any of the digitalis or cardsac simu-
lant-type drugs, these rapid-acting, intravenous preparations might, 1n the
rare case, have a real and defimite place It 15 the authors’ personal opinion
that one should really make a tentatve dragnosis of a failing myocardium
before employing them
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On three occastons the authors have seen patients who fatled to respond
to fluids, blood and vasopressors, and other measures, & ho when gnven
06 to 08 mg of Digoun intravenously responded approximately ten,
twelve and fourteen minutes with a marked rise 1n blood pressure It must
be pointed out that 1 these patients 1t was felt that the myocardium 1tself
was a principal or definitely contributory factor to the shock state In most
instances, however, the cardiac glucosides would have no place m the
armamentarium aganst shock With the appearance of wetness in the bases
of the lungs, increasing venous pressure, signs of myocardsal fature, and
falure 1o respond to vasopressors and the usual routine therapy, the use of
the rapid-acting cardiac glucostdes mught be extremcly helpful, of not
Iifesaving

INTRA-ARTERIAL TRANSFUSIONS  Although extremely popular a few
years ago, intra-artenal transfusions have become less and less popular, with
the posstble exception of ther use tn the operating room stself; where they
are employed, when blood loss has been rather massnve, only when very
large vesscls that can casily be cannulized are available and blood and
admmstening equipment arc at hand Tt would scem that the mtravenous
route would be just as cfficient 1n all other instances, with the possible
exception of a cardiac blochade, such as an mnfandibular block or similar
stenoss m some of the valves, that would prevent the blood on the venous
side from adequately or efficiently working over to the artenal tree

It 15 now felt that the importance placed upon 1ntra-arterial transfusion

a few years ago was 1n reality due to the rate of administration With the
modemn tandem-type hook-up of blood and the pressure sets that are now
avaiable n many of the commercial units, blood can be adminsstered far
more rapdly than 1t can ordmanly be lost unless there 1s actually a hole 1n
such vessels as the aorta or 1ts primary divisions Even 1 blood loss from
these sites, pressure by the surgeon on the bleeding poimnt would permut
rapid replacement of the blood lost when the team 15 well organized for
this type of accrdent Care must be taken, however, that the pressure sets
not have the hazard of air embohism

PRINCIPLES OF TECHNIQUE OF INTRAVENOUS THERAPY

Since most of the patients 1n the recovery room will require intra-
venous therapy, 1t seems pertinent to call attention to some of the detauls
of the techmque In recent years, most surgical patients leave the hospital
with a mghtmarish recollection of “all of those shots,” but 1t 15 “those
shots” and mjections that make 1t possible to mamntam the body at a nearly
physiological level until normal body mechanisms are re-established Not
only must “the needle” be used properly, when indicated, but hikewise
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needle If raprd admnistration 1s hkely to be required, the largest periph-
eral vemn available should be used The saphenaus vern at its ongm just
above the medial malleolus, the cephalic vemn in the forearm and the basthic
vemnn the antecubital space are usually large enough to allow raprd admun-

FRONT

Fig 6 Mam superficial vewns of the upperfextrenuty and neck

astration If repeated infusions are probable, the 1mitial mjection should be
at the most peripheral site, working proxumally If a switable penspheral
vein 15 Hot apparent or vasospasin exIsts, 1t 1s suggested that the extrenuty
be completely covered by two comfortably hot towels, which are then
covered by a dry towel and left 1n place for a mummum of five miputes In
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Fig 7 Ideal location for infusion, allowing mobility of upper extrermity Note
method of fixation

Fig 8 Extremuty wrapped 1n hot towels to produce peripheral engorgement
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many 1nstances this wall cause sufficient sncrease i perspheral venous
engorgement to control the vasospasm or make a swtable vemn apparent

Techmque of Insertion of Needle

A tourniquer should be applied proximal to the site selected for 1njec-
tion to bring out the vewn to 1ts maxunum fullness Care should be taken
that the tourmiquet does not produce pressure mn excess of the artertal
pressure The stte of mnyection and surroundung area are cleansed with 70
per cent alcohol < If the vein bulges into the shin, direct msertion nto the
vem should be made When the vein 15 palpable but not vissble, sumulation
by massage, bght taps, or millng action may cause 1t to become more
promunent Deep vemns should be approached by first penetratng the shin

Fig 9 Inserton of needle with sharp point penetraung vemn posteriorly, pro
duaing hematoma

Fig 10 Insernion of needie with rotation of point presenting postenor
penetrauon

i L

Fig 11 Properly mserted mntravenous needle lying almost parallel to vern and
advanced far enough to make secure
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with the needle at an acute angle and then, as a scparate mancuver, placing
the pomnt of the needle within the vein Care should be taken that the nieedle
docs not collapse the vein or perforate both walls These hazards are best
mvorded by shghtly depressing the outer wall with the up of the needle as
it enters the vain Afier blood flows into the syninge, indicating entry tato
the vein, further advancement of the needle mto the vein with a threading
action will make the position of the needle more secure The needle should
be held firmly n place with adhesn ¢ tape, allowing the adapter to remain
wisible but properly anchored The tubing should be looped and taped to
prevent pull on the needle duning the pauent’s movements Any pull that
does occur will then be on the tubing nstead of the needle

Safety of Solutions

Before actually allowing the infusion to enter the body, a recheck of
the label on the bottle should be made to insure safety Blood solutions, of
course, should be cheched before the needle 1s introduced, but 1t 1s a good
habit to make a Jast final check just as the transfusion 1s started The tubing
and the filter must be cleared of air

Rate of Admumistration

If shock exists, then a steady stream of the flmd being admimstered
should be dehvered even 1f a bulb must be used to pump 1tin If the n-
fusion substance 1s glucose or saline solution, the rate should be established
50 that a liter ts introduced at least every two hours, unless cardrac fatlure,
cor pulmonale, or pulmonary edema 1s threatening

After the nfusion has been started, check should be made frequently
o assure the patient’s comfort, 1o prevent infiltration, and to allow mobihty
of the patient If medication 15 added to the mnfusion substance, a new
label, that completely encircles the bottle and clearly indicates the quantity
and concentration of medicaments added, should be apphed

{3
Cut-down” or Operative Intravenous Infusion

Sterile trays for use i performing a “cut-down” must be available 1n
the recovery room Too often these trays contain so many insttuments and
matenals that the essenttals cannot be eastly located Sterile tow els, a
suitable Jocal anesthetic, a 5-cc synnge withano 25 (1/2-nch)and ano 20
(1 1/2-1nch) needle for introducing the anesthetic, a sharp scalpel, two
curved and two straight hemostatic forceps (preferably small), sharp-
pomnted, medium-sized scissors, 3-0 chromic catgut 1n a stenle tube to be
used for ligatures, and 2-0 Dermalon swedged onto 2 cutting needle (in a
sterile tube) for skun sutuning, dressings, and an assortment of polyethylene



118 CIRCULATION, SHOCK, RESPIRATION AND NUTRITION

tubmg with mserted, properly fitted needles are adequate The plastic
wbing 15 preferred by the authors, rather than the cannula, as it can be
readily mtroduced well into the vein and renders the possibility of thrombus
formation due to the presence of tubing at a mummum, especially if the
wbing 1s lavaged with stenle saline solution after blood has been mnfused

The pomt of origmn of the saphenous vein mn the lower leg is usually
the best site for the cut-down The cision should be transverse, because
the locatson of the vein sometimes 1s vaniable, although the vemn 1s generally
found just antenor to the medial malleolus The mcision should be made
1t0 2 cm above the bony prominence to mnsure better healing The vein 1s
subcutaneous and the incision should not penetrate to a depth that will
damage nerve or tendon

ADMINISTRATION OF BLOOD
Prevention of Reactions

Blood adrunstration carries definite potentralities of harm as well as
bemg lfesaving Extreme caution must be utilized 1 the prevention of
reactions

The prevention of error should start with the drawmg of the blood
from the donor One should make certain that the blood 1s carefully drawn
1n adequate quantity, 1n the proper type synnge that will not hemolyze the
blood, the syrnge should be dry and as hitle pressure utdized as possible
Once the blood has been obtaimed, as soon as posstble it should be correctly
labeled by someone who knows the patient, and be tumed over to the
laboratory tor typing Every step of the procedure should be rechecked so
as to avoud error

When blood 15 to be obtamed from the blood bank, the person taking
the blood from the bank should carefully check 1t before agiatng 1t It
should be seen that 1t contams no gas, and that the color 1s consistent with
that of normal blood, that 15, that there 15 no greerush or unusual drscolora-
tion ‘The hemolyzed portion above the settled blood should not be more
than half of the plasma portion There should be no floating colontes
seattered through the blood, and, when the bottle 15 gently agitated, no
excessive clots should be seen Prior to the transfer of the blood from the
bank, the type, the Rh factor and the senial number and name of the donor
should be checked with whatever form 1s bemng unbzed 1 the speafic
hospital The blood should then be signed for and transferred to the
recovery room

In the recovery room a recheck should be made of all the pomnts
checked at the blood bank and the blood turned over to some person who
knows the donor The donor’s name should never be abbreviated i any
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form, evcn the muiddle name should be included Allinformation placed on
the Jabels should 1deally be printed and not written

Prior to the admimistration of blood, the intravenous infusion set
should be cheched to sce that 1t 1s working adequately and the blood
1dentified as being correct, as presiously mentioned Only then should the
blood be administered

During the inteavenous infusion, watch should be mamntained for
abrupt changes that are nconsistent with the adminstration of normal
compatble blood If there 15 any suspicion whatsoever that the blood 1s not
compatible, 1ts flow must always be stopped at the needle and another
infusion started smmediately, using some crystaloid solution Blood should
then be drawn from the patient immediately, and this blood sent to the
blood bank, with the blood remaimng in the bottle that was being used for
the transfusion, where re-crossmatching and recheching are done and
further evaluation 1s made Lven an empty bottle should be returned to
the Jaboratory

Control of Reactions

When 1ndications of blood incompatibihity occur, ordinanly the fol-
lowing steps should be carned out Blood should be drawn from the pauent
tmmediately upon discontinuance of the intrav enous infusion Other samples
probably should be drawn after an hour, three or four hours, and eight hours
and then at twenty-four hour intervals, to determune sf there 1s an increasing
hemolysis The patient should be kept dry, and the unne exammed for
evidence of hemoglobin If necessary, a catheter should be placed 1n the
bladder to obtain samples at intervals

In obtaimung blood for study of hemolysis, extreme care must be taken
that the synnge 15 dry and that gentieness be uwilized When there 1s doubt
as to whether or not the hemolysss 15 due to the technique of drawing blood,
another sample must be quickly drawn A portion of this sample can be sent
to the laboratory where 1t can be gently centrifuged so that an estimation
can quickly be made as to whether or not a hemolytic reaction has occurred

The treatment of reactions to transfusion 1s primanly symptomatic
Lately cortisone has been added to the armamentarium of the treatment of
the hemolync type of reaction The primary pathological process seems to
be a hepatorenal depresston and, 1n some 1nstances, a definite lower nephron
type of syndrome It 1s the feeling of many that the greatest hazard 1n this
type of pathological reaction 1s the failure to mamntan correct water and
electrolyte balance If one can tide the patient over a two-week period, the
chance of survival becomes ncreasingly probable In some mstances’ the
artificial kidney may be a valuable instrument maimntaimng electrz)lyte
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balance However, 1t should be the rare patent i whom the more con-
servative measures, such as the use of exchange resins, suctton and the
admunistration of appropriate fluds, do not prove adequate

The sedative antihustarmnic drugs and such sumple agents as codeine
and aspirn seem to be capable of controlling the pyrogenic and allergic
type of reactions Circulatory overload should be treated by the use of
phlebotomy The specific management of the pulmonary edema 1s accom-
plished with antifoam agents, oxygen and positive pressure, sedation, and
the like Embolic type phenomena should be treated specifically, depending
upon the type of embolism and the area involved Citrate toxicity may
ewst, however, 1n tens of thousands of admmustrations of blood, the authors
have been unable to find a patient 11 whom they honestly and sincerely
believe this to be the diagnosts However, there would be no harm i the
use of calcium gluconate or lactate or simular agents, 1n those panients to
whom large quanuties of blood have been given, primarily to create a
balance between the calcium and sodium and potassium, rather than as 2
spectfic therapy for citrate mntovication One gram of the calcium gluconate
may be admumstered for every three to five units of blood Of greater con-
cern 1s the loss of platelets or the destruction of other important elements
normally found m the blood that are not present in bank blood It may
be that, with very large volumes of transfusion, as an exchange type trans-
fuston 1s approached, the loss of these elements 1n the admmstered blood
may prove a real hazard Therefore, when Jarge quantities of blood are used,
every attempt should be made to obtain whole, fresh blood as the number
of units adnunsstered increase 1n a specific transfuston

The table on pages 120 and 121 should be consulted for further
details of transfuston reactions and their treatment

RESPIRATION
NORMAL RESPIRATION

Normal respiration should be quiet and effortless There should be an
active, short mspiratory phase with a passtve, nowseless expiratory phase,
and then a resting pause In disease states, this pattern 1s changed, there
may be an mcrease in rate, an increase mn the effort, or prolongation of etther
the inspiratory or expiratory phase Respiration should always be silent
Whenever noise 1s present, this implies obstruction Even the so-called
normal snoring of sleep denotes obstruction and limitation of respiratton

The normal mdividual has a rather complex system of protective
mechanisms maintaining the integrity of his respiratory system In a normal
individual the arr that 1s mspired 1s warmed and humudified by the respira-
tory passages Irmitants, such as gases or foreign matter striking the nose or
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throat, cause cither & cough or asneeze 1 oreign particles are filiered out by
the flypaper action of the mucosa or engulfed by the wandering phagocytes
of the respiratory system Secretions which are normally present are acted
upon by enzymes and, by the process of perstalsis in the very termunal
bronchioles and the ciliary actinaty of the mucosa, are swept upward toward
the mouth and nosc where they are removed by either coughing, sneezing,
or expectoration Under ordinary conditions, the local defenses of the body
would be able to prevent complications even 1f a small segment of the lung
were tied off and 1solated from these normal protectne mechamisms It
maust be remembered that, under normal conditions, the alveol are filled
with air If for any reason these alveoli do not recenve aur by the normal
breathing mechanism, they wall suffer a hypoxic damage It s to be noted
that the alscolt obtain oxygen directly from the cvternal environment If a
bronchiole 1s obstructed, the alvcolt distal to this arca become hypoxic and
leakage occurs from the caprllary bed 1nto the local arca If defenses are
adequate, this obstruction may go unnoted However, if because of anemua,
debility or other reasons, the local defenses are inadequate, tnfection may

occur n this obstructed bronchiole

ALTERATIONS OF RESPIRATION DUE TO SURGERY

Surgery causes a real alteration 1n respiration A few of the factors
responsible will be mentioned briefly

Narcotics

Narcotics cause a depression of ciliary acuvity, depression of respra-
tion, depression of the cough reflex and over-all quiescense of the individual
witha tendency towards respiratory acidosss and rapid, shallow respirations
or slow, depressed respirations It would be expected that their use would
increase chest comphications in all patents who had a preoperauve bron-
chitis, bronchiectasts, or increased secretory activity as well as 1n those with
asthma or simular conditions

Position

The usual positon of the patient 1n bed 15 that of flevion, causing the
diaphragm to be elevated and wnterfering with the aeration of the dia-
phragmatic portion of the lung Very frequently pauents are 1 a rather
abnormal posttion during operation, e g , the prone position and the lateral
flexed position These abnormal posiions cause a compression of the
alveols, and, if they are mamntamed over a long enough period of time, the
tissues suffer from hypowa and there 15 an increased edema m the al\’reoh
that are collapsed If tissue resistance 1s not hugh enough, the area affected
becomes an excellent site for an infective process
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Site of Operation

Thoracic complications statistically parallel the degree of iterference
with respiratory function Therefore the site of operation 1s an important
factor 1n the frequency of thoracic complications Operations on the head
are assoctated with marked depression of the resprratory function as well as
terference with the cough reflex Intrathoracic operations are attended
with a greater incidence of thoracie complications than are abdominal
operations Of the latter, upper abdominal operations are followed more
often by thoracic complications than are lower abdomunal operations, while
peripheral surgery 1s the least apt to cause trouble m the chest

Pain

Pam causes limutation of motion and depression of resprranon To
avord pamn the pauent reframs from coughing The accumulanons of
secretions resulting increase the danger of atelectasis

Dustention

The patient who has abdommal distention has elevation of the dia-
phragm with compression of the basal alveol causing atelectasts The
ascent of the draphragm secondary to distention causes compression of the
alveol: with local hypowa, local edema and the potentiality of infecuon In
addition, the ability to cough 1s markedly 1mpaired, not only because of
the pain, but also because of the relative 1neffectuality of the muscle groups
and the relative nefficiency of respiration

Irritating Gases

Some anesthetic agents produce increased amounts of secrenons,
which must be elirminated at the termnation of the operation

Aspiration

Aspiration of vomutus or regurgitated matenal 1s an ever-present
hazard m any surgical patient, especially the unconscious one Studies have
shown that as high as one-third of the patients may be expected to asprrate
secretions from the gastromtestinal tract This may cause an actual chemical
bronchits and set the stage for an aspiration pneumonitis

Binders

Tight binders or dressings of various types may Limit respiration to
the degree that they interfere with proper aeration and thus cause chest
complications
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Oral Hygiene

It1s extremely difficult to muntain good oral hygiene n the immedsate
postoperatn e period Poor oral hygiene may provide a means for the spread
of infection from the upper to the lower respiratory tract

Obstruction to Respiration

The unconscious patient almost always has partial obstruction when-
cver he 1s Iying on his back unless there 15 an artificial wirway m place In
addition, certan discase states may cause encroachment upon the airway
and obstruction to respiration Wheneser there 1s obstruction to respira-
tien, there 15 an 1ncrease 1n negative pressure within the chest as well as a
fall 1n oxygen tension combined with carbon dioxide accumulation and a
greater possibility of effusion which will lead to thoracic comphications

Dehydration

Dehydration, which may be a concomitant of many of the disease
states, causes a thichening of respiratory secretions which become -
creasingly visaid wath the passage of ume Because of the depressed aibary
actmity from narcotics or the depression of respiration from internal-
external causes, these secretions build up, causing atelectasis with the sub-
sequent possibility of infection

Anemua and Cardiac and Respiratory Diseases

Anemia and hypoproteinemia are both factors which may predispose
to thoracic complications 1n that colloidal osmotic pressure of the blood
1s not maintained and the ease with which flurd leaks from the pulmonary
bed may result in thoracic complications

Cardiac diseases as a group predispose to thoracic complications
owing to the pulmonary overload and leakage into the vascular bed with
the resultant build-up of secretions and setting the stage for secondary
Infection

Primary respiratory diseases that ordmnarily can be overcome with
ease, 1n the presence of a diminished defensive mechanism, negative nitro-

gen balance, or similar strans upon the surgical patient, predispose to
thoracic complications

GENERAL MANAGEMENT
Preaperative Care

The management of the surgical patient, as far as his chest 1s con-
cerned, starts 1n the preoperative period A hustory 1s obtaned and physical
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examunation 1s performed to disclose such deficits as low plasma concentra-
twon, overload of the heart, dehydration, acid base smbalance, poor hygiene
and low circulating blood volume If possible, and unless the treatment 15
of an emergency nature, deficienctes are corrected before surgery 1s under-
talen

In addition, prior to the time of operation, the patient should be taught
to cough and told what he will be expected to do 1n the immediate and early
postoperative period The importance of the deep breathung and coughing
must be explamed to hun while he can ask quesuions and practice the
coughung and deep breathung exercises It 1s extremely difficult to acquaint
the patient of hus role 1 the postoperative care when he 15 confused by
narcotics, or pam, and 1s fearful lest he hurt hunself

In those patients 1n whom thoracic complications are to be especally
feared, cultures of secretions may be made and proper antubotic therapy
mstituted prior to the tune of operatton This regimen would probably be
wdicated only mn the pattent who has such a condition as broncluectasis or
severe bronchitis with productve secretsons

When taking the history, one should be sure to snquire as to the occur-
rence of thoracic diseases such as frequent colds, chrome bronchstss, pro-
ducuve cough and asthma Very frequently, bemg forewarned, one can
have avaifable the proper bronchoddators or other specific drugs that bave
proved effective in the past, or be prepared to prevent these complications

Stir-up Regimen

The str-up regumen 15 probably the most 1mportant single factor m
the preventson of thoracic complications This regumen 1s so important that
1t should be made an mtegral part of the postoperanve management of
almost all patrents who have a hustory of disease states wluch predispose to
thoracic complications It consists of six factors (1) cough, (2) deep breath-
mg exercises, (3} change mn position, (4) mobihization, (5) narcotics and
sedatives and (6) the use of carbon dioxide The arders should be wnitten
with mstructions to the nurse to record m the chart each time they are
carried out

CoucH The patient should be mstructed to support the area of the
meston very earefully and carry out the cough exercses that were taught
to him 1n the preoperatve period These cough exercises should be done
at wntervals of every fifteen minutes to every hour, depending upon the
amount of secretions

Deep BREATHING Exercises  The patient should be mstructed to take
six to ten deep breaths every fifteen minutes The cough exercise may be
carried out following the deep breathing exescise The nurse must stand by
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while these exeraises are carned out, and should wnte comments and obser-
vations concerning them on the chart
Ciane s PostTion 1 he panent shoutd be instructed to turn from
onc side, 1o tus bick and to the other side every fifteen minutes to every
half-hour ‘The pauent should not be atded unless this 1s absolutely neces-
sary as the muld exeruon 1< usually helpful rather than harmiul to the pa-
tent Thoracic tubes should be <o placed that they will not interfere with
this maneuser
MoniLization  The patient should be encouraged to mose his arms
and legs 1n rhythmical exereice <o as to dimimsh the chance of penpheral
stasts and thus lessen the Bhelihood of phicbothrombosis or thrombo-
phlebiis with ats subsequent threat of pulmonary embolic phenomena
Shght exertion 1s also helpful in that 1t increases deep breathing When
possible, the patient may be permitted to sit on the side of the bed with hns
feet on a chair or he may even be mided 1n wallang about the bed Wallung,
of course, would be ambulation rather than mobilizauon However, very
frequently, ambulation 1s not possible, but certainly actse exercise or
mobilization 15 possible :n almost all postoperati ¢ patients
NArcoTiCs AND SEDATIVES  Almost all of the commonly used nar-
cotics depress the cough reflex and the cthary acuvity These are the two
clean-up mechamisms of the lungs When they are depressed, secretions
tend to build up, predisposing to atelectasis Not only do the narcotics
depress the cough reflex and the cihary actuvity, but 1n addiuon they depress
resprration, tending to cause dimimshed aeration 1n the dependent portion
of the lung with the accumulation of secrettons The narcotics and sedats es
also dumunish the actisity of the patient so that the patient remains quiet and
sleeps for long periods of time, both of which may be harmful The short-
acting narcotics such as Nisentsl may be used and, at the ume of the peak
of action, the patient may take his coughing and deep breathing exercises,
and thus eliminate the secretions that have accumulated  Since the effects
of Nisental wear off 1n about an hour, this drug lends itself well to this
routine In many instances, the narcotics may actually diminish alveolar
ventlaton to the degree that they may produce respitatory acidosts and
hypoxa, both of which tend to cause leakage from the pulmonary capillarvy
bed 1nto the fung with the potentality of harm Very frequently, blocks of
a group of nerves may be estremely helpful in producing freedom of parn,
permitung the patient to cough rather energetically ?
s'—““;m::;l:nelx):(?:ﬁh Carbon dioide riluay be used effectwvely 1n the
carbon dioxide may be OZC P;Uet’}l“ts ‘Vh}? e o oo ot decply
that las  comtnt - es 0pn ured, through a simple tube leading from a tank
1t, over the face from a distance of 10 to 12 nches,
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50 that actually a muxture of carbon dioxade and air 1s bemng adminustered
If a carbon dioxide-oxygen muxture 1s employed this muxture 1s pulled be-
hind the secretions and 15 quickly absorbed in approximately fificen
munutes, thus increasing the chance of an atelectasis With a muxture of
carbon dioxide and air, there will be a high percentage of mitrogen which
will take approximately fourteen hours to be absorbed from the alveol
Thus, 1f the patent coughs within the next hour or hour and one-half,
the tussive squeeze will aid 1n the elimination of secrenions Patients who
cannot be made to cough by any other fashion can be made to go nto an
actual paroxysm of coughing with this routine Very frequently, objections
are rased to this technique because 1t 1s feared that suture lines will be
torn and wound dehiscence will occur as a result However, it may be pomnted
out that 1t 1s preferable to have the patient go through a paroxysm of cough-
ng at the command of the medical team rather than develop a thoracic
complication and then cough at much more frequent intervals at a later date
when the wound 1s weaker We have never seen a patient 1 whom we
believe that the use of carbon dioxide could honestly be incrimimated as
a cause of a wound dehiscence We have seen many patients, however, 1
whom we believe that the judicious wise use of carbon diowide may have
prevented chest complications with subsequent coughing and wound
dehuscence

We behieve that distention and coughing of an uncontrolled nature are
two of the most important factors in wound dehiscence, but that electve
conghing as caused by the admimstration of carbon dioxide and air will not
1ncrease, but rather decrease, the occurrence of wound disruption

Tracheobronchial Toilet

A very important adjunct of the sur-up regimen and the prevention
of thoracic complications 1s the technique of tracheobronchual toilet
Tracheobronchual toilet 1mples the use of some means of removing the
secretions that have accumulated in the thoracic passages The most
common method employed 1s that of passing a silk-woven or rubber catheter
down into the oropharynx, through the larynx, and mto the trachea or
primary or secondary bronchi, removing secretions contaned therein The
following method, however, 15 favored by the wrters After a topical
anesthetic has been placed 1n the nose, a soft rubber endotracheal tube 15
passed 1nto the nose down through the larynx A suction catheter 15 then
passed through this tube to remove the secretions By thus techmque the
suction catheter and the endotracheal tube can be directed mnto one or the
other side of the main divisions of the trachea, thereby obtamng some
degree of speaifiaaty A coude type catheter could also be used Thus catheter
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has the advantage of having a greater chance of reaching the arca where the
operator wishes 1t to go  Between the aspirations, oxypen may be admims-
tered 1If the suction catheter becomes obstructed with sery viserd sccre-
tions, 1t may be cleansed with case and agam passed, when desired, through
the endotracheal tube Thewniters fecl that this s a less traumatic procedure
than the direct apphication of the suction catheter through the larynx
without the u<e of the endotracheal tube

Care should be taken that the catheter not remain in the lung longer
than s absolutely necestary In fact, the catheter should not remain 1n the
lung for longer than a few <econds at a single treatment In the very poor-
sk pauent, oxygen should be administered before and between each
attempt at aspiration n order that no stran be placed upon the patient
When 1t becomes necessary to repeat tracheobronchial aspirations more
frequently than three to four umes n any twenty-four-hour period, 1t
might be wise to consider performing 2 tracheotomy However, the writers
have seen numerous instances 1n which one or two asprrations have cleared
a rather massive atelectasts  After all, 1t 15 the cough that 1s of greatest
importance 1n the cleansing of the tracheobronchial tree The catheters
metely remov ¢ the matenal once 1t has been brought to the larger divisions
of the tracheobronchial tree In fact, 1n some instances the mere attempt
at placement of the tube has resulted tn the ehminauon of the matenal
which had been causing the atelectasis

ATELECTASIS AND POSTOPERATIVE PNEUMONIA

We beliese that when the stir~up regimen 1s carried out the meidence
of atelectanss or pneumonta can be markedly diminished Although post-
Operaive pneumonia 1s at present a rather rare occurrence m most modern
hospitals, atelectasis still 1s found rather frequently In fact, the more fre-
quently one searches for this complication, the more apt one 15 to find 1t
However, atelectasis properly treated by the sur-up regimen and such
techniques as aerosol therapy rarely causes any serious difficulty It can be
saud that a high percentage of all postoperative pneumonias are atelectases
whuch have been neglected Antibiotics alone may dimimsh shightly the
occurrence of postoperative pneurnoma, but of far greater ymportance 15
the use of the stir-up regimen combined with adequate aerosol therapy,
vtlizing an antibiotic as one of the aerosols ’
. Atelectasts should be considered as a respiratory emergency and treated
ds‘ such There 15 no doubt whatsoever that bronchoscopic aspiration, 1n

e hands of skilled indviduals, 15 the treatment of choice for most atelec-
S:smzi a specific nature Anterior and posterolateral films should be
When these show a specific atelectasts 1n a specific area, the treat-
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ment of choice 15, of course, bronchoscopic aspiration Usually, however,
no speafic atelectasis can be demonstrated, but rather an over-all diffuse
accumulation of secretions For this state also the bronchoscope 1s an
strument of diagnostic specificity and 1t can be employed effectiely 1
the treatment as well Sometimes within a few hours following aspiranon,
even though treatment has been properly executed, the secretions wall
recur When this happens, probably the best treatment 1s the performance
of a prophy lactic-type tracheotomy Although tracheobronchial aspiranons
are preferred by the wrters, when these fail to control the situation they
do not hesitate 1o have a tracheotomy performed An elecmn e tracheotomy
carnies far less hazard than does a postoperative pneumoma Indeed, 2
prophylactic tracheotomy should be contemplated 1n patients having radical
neck dissection, massit e trauma to the floor of the mouth, or any condition
m which the airway cannot adequately be mamntamed Enen 1n the uncon-
saious patient, if 1t 15 anhcypated that the unconstiousness will Jast over 2
period of days, 1t 15 believed that a prophylactic tracheotomy mught be of
tremendous aid 1n preserving hfe In rare stances an endotracheal mbe
may be unlized for a matter of twenty-four to thuty-six hours mstead of
performung a tracheotomy, while the appearance of physical signs which
will show whether or not unconsciousness 35 expected to continue or will
be terrminated within the nest few hours 1s awaited It1s believed, however,
that more harm has been done by the omusston of a tracheotomy than by
1ts yudicious use
Atelectasis classically occurs n the first three postoperatve days, 1
contradistincuon to mfection and wound abscess which usually occur after
this time. The classical signs are tachycardia, tachypnea (usually the
respiration rate 15 from 30 to 40 or more) and dilatation of the ala nast
There may be shght cyanosis In some mnstances the movement of the chest
on the affected side 15 restncted Usualh duminished breath sounds, de-
creased resonance, or thonchi are present. Rales are rarely noted The
mediastinum 15 usualls displaced towards the affected side Thus 1s most
apt to occur when there 1s a massnie atelectasss There may be signs of
air hunger, such as twitching, ners ousness, tremor, and disonentation from
the lack of adequate oxygenation Fever may or may not be an early sigm,
however, when 1t 15 present m the early postoperative course one must
always search for atelectasis In most mstances, the x-ray picture resembles
that of a patchv bronchopneumonta, with elevanon of the diaphragm on
the side affected, shuftng of the mediastunum to the affected side, increased
density, and narrowing of the nb cage These findings all pomnt towards
defimte, concise atelectasys Sometimes, however, the x-ray picture 1s not
as charactensuic as one would desire When the chimeal signs pomnt 1o
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atelectaas, one should not heutate to trent the patient for this condition in
<pute of the abwence of ¢livaeal x ray vgns It s not at all unusual for 2
patrent’s condition to change within a matter of onc hour and for the x-ray
to <how cleaning of the lung ficlds in a fow hours following bronchoscopic
or E*NNIIOH treatment

HPONIA

Dimimished oxygen tension or hypoxia 1s present in many postopera-
tne patients This may result from many cavses, such as the residual effect
of curare or other muscular relaxants, excess depresston from narcotics or
anesthetic agents, mereaced demand from toxiaity or fever, resection of
lung tissue, carcinoma of the laryng, muscle and nene paralyses, the
presence of foreign bodies, bronchial constriction, ncreased intracranial
pressure, tight dressings, increased intra-abdominal pressure, hydro- and
pacumothorax, pneumonsa, atelectaus, congestis e heart farlure, pulmonary
infection, anemua, hemorrhage or shock, coronary occluston, and general
cardiac anomalies The more one <carches for evidence of dimmished
0X}gen tension in the immediate postoperatne period, the mote one finds
that this 15 a rather common concomtant of the stresses of surgery and
anesthesia

In addstion, concomitant to this hypovia or hypovemia, 1s the presence
of excess carbon diovide or hypercapma The two states frequently coexist

From a functional point of view, the classification of hypoxia by

lDl'SdCOmroc and Dnpps has now become a classic I've categortes are
iste

1" Inadequate oxygenation of the normal lungs due to such causes as
deficient oxygen 1n the atmosphere, obstructions to flow, pharyn-
geal or laryngeal abnormalities, obstruction to flow i the tracheo-
bronchual tree, and insufficiency of respiratory muscles due to many
of our commonly used drugs, tight dressings, and the ke

2 Inadequate oxygenation of an abnormal lung, that 1s, such states

as insufficient quannity of functioning lung tissue resulung from

pneumothoraces, pneumonia, infarction, congestive heart disease,
emphysema, and the like, or improper alveolar mixing of mspired

Bases or poor diffuston of gases across an alveolar capillary mem-

brane caused by fibrosis or pulmonary infection with exudate

Venous artenal shunts, as seen 1n some types of heart disease or iy

Persons 1n whom blood 15 circulating through unaerated alveol:

Inadequate transport of oxygen by the blood caused by dimnution

of active hemoglobin or deficient circulation, such as 1s seen in

association with hemorrhage or shock, or cardiac disease

w

e~
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of hypowa Howezer, the presence of 2 small amount of carbon dioside
would cause a defimute mcrease mn the rate of respiration
The nervous system 15 a much better indicator for oxygen lack In
fact, 1f the lack 15 really acute, unconsciousness may deselop withm forty~
five to sixty seconds If hypoxia, however, 1s slow m onset, the perception
may be dull and the panent may be completels unaware of the fact that
tus sensorium 15 undergoing a radical change Symptoms of <evere hypoxa
include headache, depression, apathy, drowsmess or excitement, and
muscular twitching The patent may cry, sing, shout, or thrash about,
there may be impaired judgment and dull senses, even to the degree of loss
of consciousness, with spasms or terminal convulstons When oxygen want
15 less severe, one may find that the panent has a feeling of well-being, 2
state of euphorna and lack of judgment, and this may progress to bosterous-
ness, argumentatn eness, emotional instability, headache and finally lassi-
tude and the states previously menuoned In fact, one of the most frequent
errors made 1 the postoperatne management s that of giving 2 patient
showmg the central nervous system signs of hypowa a respiratory depres-
sant, such as morphine or one of 1ts subsurtutes, wstead of giving oxygen
and arding the respiratory exchange It would be considered much better
practice to treat patients who are thrashing about, ummnhibited, confused,
or mn a stmiliar state, by first givang them ovygen, and then, after observa-
von and only when 1t 1s certain thar oxygen want 1s Dot an important factor,
admimstering small repeated doses of analgesics
Palse rate 15 probably the most sensitive sign of hypoxia The pulse
will accelerate progressinelv with mcreasing hypoxa and slow when the
oxygen want 1s severe There 1s a defimste rise m the pulse rate long before
any cyanosis 15 evident In fact, cyanosts should not be regarded as a real
sign of oxygen want It 1s a very mmportant sign of respiratory andfor
circulatory dysfunction However, the absence of cyanosts should not be
reassunng to the chinictan
Blood pressure changes are of relatis ely hittle sigmficance unnl hypoxia
has progressed to a rather severe degree Since the normal venous unsatura~
non 1s 6 volumes per cent and cyanosis 1s sud to occur only when this
reaches 11 4 volumes per cent, the appearance of cyanos:s indicates a rather
advanced stage of unsaturation or hypoxia Cyanosis depends to a great
extent on such factors as the color of the room, the light 1 the room and
the amount of blood 1n the patient. Therefore, 1t 1s of relatisely httle sigm-
ficance unless present to a marked degree
As hypoxa progresses and the patient reaches the crists, the pulse rate,
which had been rapid, may begm to slow as the blood pressure rises, with
usually a falling diastolic phase, and, as thus continues, the blood pressure
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falls rapadly, with a termunal slowing which finally leads to ventncular
fibrillation or asystole, 1f uncorrected

CARBON DIOMNIDY EMCESS
Symptoms and Signs of Carbon Dioxide Excess in Order of Increasing Severity

MILD MODERATL SCVIRE

Dsychue Discomfort Dizziness Unconsciousness
Sensory Local irntation to upper part of resparatory tract

Rate  Shght or nonc, Depressed Arrested
Respreration

Depth Markedly ine Depressed Arrested
Blood Systolic  Increased Inc markedly Tall

pressure Diastolic Increased Inc moderately Tall
Pulse rate Modecrate increase
M e Twatch Spasms of muscle Convulsions
groups

Color Pink due to peripheral dilatation unless oxy gen want 1s added
Pupils Vanaable Varable Varnable

The above table indicates rather clearly that probably the most im-
portant factor i the signs of mcreased carbon diowide 1s an increase m
depth rather early, which, as the carbon diovide accumulation mcreases,
may become depressed or finally arrested ‘The rate 1s a rather poor 1ndica-
ton of carbon diowuide accumulation There 15 usually discomfort, and
dizziness The increase 1 the systolic blood pressure 1s also rather signi-
ficant There 15 a moderate increase 1 pulse rate as well Twitchung,
nervousness and tremors are not at all uncommon Wet, pink, penipheral
skin 15 also quite typical, that 1s, unless oxygen want 1s added There are
varymg degtees of oxygen want and/or carbon dioxide excess However,
1t must be pointed out that, 1n many mnstances, either one or the other may
occuralone Especially 1s carbon dioxide excess apt to occur i those pattents
w whom respiration 1s somewhat depressed, the color good, and the pulse
and blood pressure a little deviared from normal, that 1s, respiration 15 2
Little rapid, blood pressure 1s a Listle Ingh, and the pulse slightly rapid But,
all this 15 compensated for to an apparent degree by the admimstration of
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of hypoxta However, the presence of a small amount of carbon drowde
would cause a definite mncrease mn the rate of respiration
The nervous system 1s a much better indicator for osygen fack In
fact, of the Jack 1s really acute, unconsciousness may develop within forty-
five to siaty seconds If hypowa, however, 1s slow 1 onset, the perception
may be dull and the patient may be completely unaware of the fact that
tis sensorium 1s undergoing a radical change Symptoms of severe hypoxia
melude headache, depresston, apathy, drowsmess or excitement, and
muscular twitching The patient may cry, sig, shout, or thrash about,
there may be imparred judgment and dull senses, even to the degree of loss
of consciousness, with spasms or termunal conyvulstons When oxygen want
15 less severe, one may find that the panent has a feeling of well-being, a
state of euphonta and lack of judgment, and this may progress to borsterous-
ness, argumentativeness, emotional nstabihity, headache and finally lasst-
tude and the states previously mentioned In fact, one of the most frequent
errors made 1n the postoperative management 1s that of giung a patient
showing the central nervous system signs of hypoxsa a respiratory depres-
sant, such as morphine or one of 1ts substitutes, mstead of giving ovygen
and aiding the respiratory exchange It would be considered much better
practice to treat patients who are thrashing about, unmhibsted, confused,
or 1n a sumuhiar state, by first giving them oxygen, and then, after observa-
nion and only when it s certain that oxygen want 15 not an important factor,
admmstering small repeated doses of analgesics
Pulse rate 1s probably the most sensitive sign of hypoxsa The pulse
will accelerate progressively with mcreasing hypoxia and slow when the
oxygen want 1¢ severe ‘There 1s a definste rise 1n the pulse rate long before
any cyanosss 1s evident In fact, cyanosis should not be regarded as a real
sign of oxygen want It 15 a very smportans sign of respiratory andfor
circulatory dysfunction However, the absence of cyanosis should not be
reassuring to the climclan
Blood pressure changes are of relatively little signtficance untl hypoxia
has progressed to a rather severe degree  Since the normal venous unsatura-
tion 1s 6 volumes per cent and cyanosis 15 satd to occur only when this
reaches 11 4 volumes per cent, the appearance of cyanosts mdicates a rather
advanced stage of unsaturatton or bypoxia Cyanosis depends to a great
extent on such factors as the color of the room, the light 1 the room and
the amount of blood 1n the patient Therefore, 1t 15 of relatvely little signt~
ficance unless present to a marked degree
As hypowa progresses and the patient reaches the crisis, the pulse rate,
which had been rapid, may begn to slow as the blood pressure rises, with
usually a falling diastohic phase, and, as ths contmues, the blood pressure
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The rate of flow of oxygen must be at least 10 Liters per minute 1f onc 15 1o
avord carbon dioxide accumulation wathun the tent, cxcept n the tents
which have soda hme-absorbing mechanisms, but even 1 these 1t would
be best to use 10 hiters per minute as a mmmal flow

The flush val\ ¢ must be depressed for thirty seconds after cach open-
1ng 1n order to maintam adequate concentrations, or a flow of 15 liters for
thirty minutes1s necessary The oxygen content should be tested at frequent
intervals and the rate of flow changed as indicated

With poor techmques, it 1s difficult to get as much as 35 per cent
oxygen, even witha 15-hter flow With constant attention to details, the tent
will give concentrauons of about 50 per cent

In the recovery room the tent 1s rarely used except for a medical
patient 1 whom the cooling effect as well as the oxygen 1s desirable For
the postoperative patient, 1t 1s almost impossible to obtan both good post-
operatn e care and good oxygen therapy In addition, the tents are annoying
to both patents and personnel from the standpoint of notse and size

Insufflation Techniques

These are probably the most frequently used for oxygen therapy in the
postoperative pattent Their value 1s the simphicity of equipment, avail-
ability, economy, and ease of admumstration as well as relative efficiency

NasaL CATHETER TECHNIQUE This consists in the placement of a
catheter through the nose into cither the oropharynx or nasopharynx The
catheter should be distnctly marked so as not to be confused with other
similar tubes Tt1s specially constructed so that the distal 3/4 inch to 1 1nch,
as well as the tip, 15 perforated with many holes This will duminish the
drying and umtatng effect of the gases blowing aganst a small area
Extreme drying, especially of the upper respiratory passages, 1s prevented
by connecting the catheter adapter to a tube which m turn 15 connected to a
nebulizer unit of some type The authors do not feel that the bubble-type
humidifiers are adequate

The deeper the catheter 15 1nserted, the higher the concentration of
oxygen, but with 1t the greater the danger of the patient swallowmng the

oxygen and becomung distended Perforation of a viscus and acute disten-
tion are hazards to be guarded agamst

The following mnstructions are carried out

1 Assemble and check each piece of equipment—regulator, humidi~
fiers, catheter tubing, lubricating matenal, tape
2 Explam to the patient what will be done, reassure tum



136 CIRCULATION, SHOCK, RESPIRATION AND NUTRITION

oxygen In those patients receving oxygen and having a depressed respira-
tion, the presence of excess carbon dioxide must always be kept 1 mind

OXYGEN INHALATION THERAPY

Orders for inhalation therapy should be written 1 a specific fashion
They should include the following

1 Gas 10 be used

2 Technique of admumistration

3 Rate of flow and desired concentration, with nstructions to mcrease
flow if not attamned by a specific rate

4 When, or at what tntervals, gas concentrations are to be changed,
etther mcreased or decreased

In addrtion to above, records must be kept of the treatment All safety
precautions must be employed—no smoking m the room, post signs at the
doorway and 1n the room and on the tent, remove all matches, cigarettes,
and the like from the patient’s room

Oxygen Tent Therapy

Tents contam 1ce or mechanical cooltng units They have erther
conxection, motor-blower, or ventunt principle for the cuculanon of the
gases The source of oxygen can be from a tank or from a wall outlet

The oxygen tank, tent and canopy are checked outside of the patient’s
room 1o make certamn that they are functionmg properly It should be
ascertained that the tank has adequate pressure The tent 15 checked to see
that the soda lime 1s adequate, 1f 1t 15 present If “blowers” are part of the
equipment, 1t 15 made certamn that they are circulating air It 15 ascertamned
that the water has been emptied from the reservoir before therapy 1s started
The tank 15 secured to the bed by use of the proper retamng straps The
valves are opened and oxygen 1s run ar the rate of 15 hirers for tharty mmnutes
The temperature regulator 15 set at 78°F (1t should never be less than
15°F below the outside {room] temperarure) The canopy 1s placed over
the bed and under the mattress The lower end of canopy 1s secured under
the mattress or under several sheets The canopy 1s made as gas ught as
possible Check 1s made to see that the temperature 15 responding, the
temperature ts then lowered to about 72°F The rate of flow 1s set at 15
liters for thirty munutes, or, when starting the treatment, the flush valve 1s
used for the first thurty seconds, after which the flow 1s adjusted according
to the need The concentraton and temperature of the tank are cheched
before the attendant leaves the patient

The pauent eliminates about 300 cc of carbon diouide per mnute
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most cfficient position 1n respect to other tubes to be nserted,
obstruction, et¢
8 Ash the patient o breathe 1n and out through his mouth and nsert
the tube so that 1ts natural cur e will take that of the soft palate
Insert the tube along the floor of the nose as this part has the
greatest space
10 When the tube has been mnserted to 1ts adhesiv e tape marh, inspect
1ts posiuon The tip should be barely visible beyond the soft patate
Fix the tube temporanly wath adhesne
11 Adjust the rate of flow of oxygen to the requirement

o

FLOW APPROXIMATE CONGENTRATION
(LITERS) (PIR CENT)
3 28
6 30
8 35
10 50

12 Watch the patient for at Jeast five minutes to see 1f he 15 swallowing
the gas Each time the rate 15 increased, check to see that this has
not stumulated the swallowing reflex

13 If swallowing occurs, withdraw the catheter as hitle a distance as
possible to avoid swallowing

14 Fix the tube in place with adhesive and fix the supply tube so 1t does
not pull agamst the catheter Place the tube so 1t will dusturb the
patient as little as possible

15 The catheter must be changed with each nussing shift every
(erght hours)

16 Check the physiological effect for efficiency The pulse 15 the best
gude

Percuss the abdomen when 1 doubt as to arr-swallowing Use an

intestnal tube to remove gas 1f 1t 1s present Gastric distention may

cause 2 fall in blood pressure and vanious changes m the pulse This

should be kept n mind Gastric distention 15 to be avorded as it
may cause harm

17

OTHER INSUFFLATION TECHNIQUES Many modifications of the naso-
pharyngeal and oropharyngeal tubes exist Probably the most valuable are
the disposable plastic catheters These are the most easily cleansed and
are the least apt to be confused with other types of tubes In addition, there
are units which connect to various types of plugs which are placed 1n the
external nares, the gases are forced through these, along the nasal passages
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3 Choose catheter 6to 10 F fora child, 10to 12 F for a small adult,
1210 14 F for a large adule

4 Measure the distance from the tragus of the ear to the tip of the nose
by using the catheter, marh this distance on the catheter with a
small prece of adhesive tape to mndicate the approumate amount of
tubing to be mserted.

Fig 12 Inhalation therapy Catheter technique Nasal route

5 Lubncate the tube with some form of nomuriating petrolatum
{e g, Vaseline) Water-soluble omuments are absorbed 100 quckly
Oy materials may be aspirated and cause ipord paeumnonia

6 Start a low flow of oxygen before mserting the tube, 1 order to
checl for patency, to make certain that there 15 no water m the
tubing, and to lessen the chance of 3 careless turn of the regulator,
producing a blast of oxygen which mught harm or fuighten the
patient,

7 Check the nares and plan for the mseruon of the catheter 1 the
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washed out by turbulence within the mask as well as by physical
wash-out

Because there 1s some rebreathing, the mask 1s less dehydrating to the
Tespiratory passage than 1s @ catheter New ertheless, 1t 15 preferable to
hunudify the gases s0 as to heep the cilary actmvity at a maximum and
intrathoracic secretion at a maximal flmdity

In spite of the above-mentioned problems, persistence and attention
to the techmque make the use of the mask feasible 1n many patients who
really need high concentrations of oxygen There are many types of masks
available The vanous types and the indications for their use are given

below
Expiratory
~valve
| Inspiratory
1. Sponge valve
S5 ) ubbesdises Oxyae
t e Oxygen ﬁst =
\ inlet
Salety
anlet
BLB OEM
A B

Fig 13 Oronasal mask (BLB and OEM)

Nasar Masks The BLB (Boothley, Lovelace, Bulbulian) mask 1s
an example of this type These masks are used for patients needing some
therapeutic gases i low concentrations They are rarely used in the recovery
room or for seriously 1ll patrents

OroNasal Masks  Two good examples of these masks are the BLB
and the meter masks

The BLB mask was standard equipment m many shock, wards during
World War II It gave good service with easy maintenance In this mask,
g2s flows from a common duct 1nto a two-way chamber, exther towards th;.
mask or, during exhalation, mto a reservoir bag There are two sponge
rubber discs just below the mask that prevent aw from entening and oﬂ‘ir
a shight resistance to outflow of the admmstered gases These masks must
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and mto the pharynx In the opiion of some, these are more comfortable
and are certamly more easdy changed than s the standard catheter

Other modified umts of metal or plastic that insufflate the gases into
the nares have been devised Therr over-al efficiency 1s probably less than
that of the standard equpment, but can be increased by increasing the rate
of flow of the gases They are probably safer than catheters from the stand-
pomnt of gastric distention, their use 18 actually only a matter of personal
preference

Masks

When ever the patient’s requirement of oxygen 1s above 50 per cent the
mask techmque of adminsstration becomes the one of choice In many
haspatals thus techmque 1s preferred regardless of the concentration destred
It has the disadvantage that the mask must fit the face correctly or poor
therapy will result Also the mask 1s difficult to use 1n certamn edentulous
patients The restless or uncooperatne, nervous patient presents a real
problem because the mask 15 dislodged or removed at frequent mtervals
Thus same problem 1s encountered m many postoperative patients

There are several addinional problems associated with the use of masks
They are

1 Abrasion of the skun from pressure or accumulapon of perspiration
or secretions The mask should be removed at least every six hours,
and iand the patsent’s face cleaned, dred, and carefully powdered

2 Collapse of the reservoir bag, makng the patient work hard to pull
air through the small “safety valve ” This should be watched for
carefully Inmasks with no safety valves and also no bag, 1t must be
made certa at all times that the volume admmustered 15 at least
equal to that of the maximal mspiratory flow rate or volume of the
patent When doubt exsts, an excess flow 1s employed An made-
quate flow will cause restlessness, fatigue, fightng to rake off the
mask, and a real possibthty of pulmonary edema

3 Accumulation of carbon dioxrde When low flows, or even moder-
ately rapid flows, are used, carbon dioxide may accumulate This 15
a very real danger because the mask increases the mecharucal dead
space and thus mcreases the amount of air rebreathed This tends to
lead 1o resprratory acidosss, w hich can be very difficult to dgnose1n
a patient requuining oxygen This means that great care must be taken
when using 2 mask 1 a child or 1n a panent wath a shallow respira-
tion Somenmes, even a relatively rapid flow will not be effectve
s elumunatng the carbon diowde If there 15 doubt, the rate of flow
should be increased so that excess amounts of carbon dioxude are
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always be inspected to see that the discs are 1n place and are clean, and that
the bag 15 clean and free

The meter type mask should be designated “oronasal mask of the
OLM (Ovxygen Equipment Manufacturers) type * These masks are dif-
ferent from the BLB type 1n that there 1s less rebreathing A valve ss present
to prevent exhaled gases from entering the reservorr bag, and there 15 2
safety valve for ingress of room air, when oxygen flow 1s madequate, and a
valve of some type for positive pressure exhalation or a simple flutter-type
exhalation valve The face picces of these masks are of two types—one
round with a small surface for contact with the face, for standard techmque,
and the other having a wide, flat surface with an inner flange, for good con-

o\

Fig 16 Oronasal mask—OEM

tact when positive pressure 1s used When positive pressure 1s employed
the rubber flutter valve ss replaced by a disc which 1s perforated Thas disc
affords a varsable resistance to exhalation The resistance 15 proportional
o the size of the opening In 2 vanation of this type mash, a plug replaces
the expirator valve or disc and the tube through the plug 1s led to a glass
tube under water (Fig 16) The distance the tube 1s vnder the surface of
the water causes a positive pressure agamnst expiration This 15 a simple
method of making a positive pressure device In general, positive pressure
on expuration causes less interference with circulation than does postve
F;essure n mspirauon Thus form of postave pressure 15 usually employed
m :@;;?‘E c;vll‘z.:gmﬂd pulmonary edema or to aid 1n the expansion of an

In addition to the mask, the Ozxygen Equipment Manufacturing Com-
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Fig 15 Oronasal mask—meter type
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“There are many small respirators the size of a man’s hand that function
excellently for the emergency patient These units usually give alternating
positis¢ and negatuve pressure This pressure is crudely regulated 1n some
and preset 1n most to & positive pressure of 14 mm of mercury and a
masimum negative pressure of 9 mm of mercury Such units are designed
for the patient who suddenly stops breathing They should notbe used over
any perod of me, but should be replaced by more adjustable units

Fig 17 Kreiselman hand bellows

Two other excellent emergency units are the Kretselman hand bellows
and :n easily assembled emergency umt that might be called the bag and
mas]

The Kreiselman hand bellows 15 nothing more than 2 simple bellows
which, when expanded, draws air or oxygen into the unit and, when com-
prcs‘s:d, pushes the air into the mask and thus into the pattent This umt
can be used for the nonbreathing patient unul a good respiraty
and ready to be connected g pistonss workung
& The bag and mask unit can contain an absorber or not, dependent upon

e needs With this umt, one can give oxygen and not assist at all, or one
can manually assist or actually do artificial respiration There 1s ittle to go
wron’% with this equipment and the expense 15 almost nominal

he mask alone may be used as a resuscitator It 1s placed over the
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pany makes a device called a “meter ” This meter 1s attached to the re-
ducing regulator With 1t, one can regulate the concentration of oxygen
admumistered to the patient The concentration leaving the meter 1simprmted
upon the regulating disc The purpose of this device 1s to enable one to
lower the concentration of oxygen gradually and also to permut varying
concentrations It 15 always wise 1n a seriously 1ll patient to lower the
oxygen concentration over a period of hours, 1n order to place less stress
upon the patient

RESPIRATORY ASSISTORS AND RESPIRATORS

There are various pieces of equipment on the market that can be
called “respiratory assistors >’ These umits are usually made up of the fol-
lowing parts a well-constructed mask (of careful, tight fit), a connecting
tube, a regularor that sets the degree of positive pressure, and an mdicator
for the pressure, some have rate-regulating valves as well Some of the umts
have an automatic cycling device so that they can be used as respirators

In general, the assistors are used only as an exercise device or, more
frequently, for the depressed patient whose respirations are madequate
because of muscle activity depression or central nervous system depression

These umts should be used with care, since oxygen poisomng can
occur when they are employed continuously over a twenty-four-hour
period Dehydration of the respiratory passage eassly results from their use
In addition, 1t 1s possible, with those having automatic cycling devices
(resprrators), to wash out excess carbon dioxide and create a respiratory
alkalosts and apnea The assistor should be used in preference to the
respirators However, 1n order to use the IPPB (intermuttent positive pres-
sure breathing) devices that are not respirators, the patient must be breath-
ing It takes a slight amount of negative pressure to trigger the positive
phase of respiration Usually the amount of negatwve pressure is about 1 cm
of water or less The less negative pressure needed to cycle the apparatus,
the better Also of importance 1s the speed of flow of gases So very fre-
quently the patient needmng the aid of an intermuttent positive pressure
device has rapid, shallow respiration It would be harmful if the apparatus
could not keep up to the rate of insparation of the patient In some devices,
the more negative pressure created by the gasp, the greater the positive
pressure rate of flow exerted by the equipment

Some form of IPPB umt should be on hand 1n all recovery rooms
Also, there must always be a respirator of some form These should be
connected to a full tank of oxygen as well as be adaptable for connection
to the wall oxygen outlet Endotracheal and tracheotomy equipment also
should be 1n readiness
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face of the patient, the operator takes a deep breath, and blows 1nto 1ts open
end He then permuts cxhalation and repeats the procedure unul aid 15
obtamed The mask may be removed at the end of cach passive mspiration
50 as to aid m the chmnation of carbon diowide This could save a ife

The manual methods of arufical respiration should be known by all
recotery room personnel

AEROSOL THERAPY

Acrosol therapy may be valuable 1n the preoperatne as well as the
postoperatine period  Acrosols are fine musts composed of microscopic-
sized droplets which are formed 1n a ncbuhizer or must generator These
musts are sometimes referred to as fogs of cold steam The aerosol may be
used for the purpose of giving the suspended agent or because one desires
to use suspending agents For example, one may use oxygen and humidify
1t with normal saline solution or Alevaire In this situation the principal
agent could be erther the oxygen or the humidifying saline solution On
the other hand, the oxygen could merely be the suspending vehcle, and
the humdity and the “wetting” effect of the Alevaire, the amportant
therapeutic effect

Aerosols are formed by the passage of a fine jet of very rapidly passing
gases across a capillary-sized operung  This passage entraps small quantities
of iquids and breaks them up 1nto fine particles The jet of gas with the
entrapped small particles then strikes a baffle plate which further breaks
the parnicles mto smaller-sized droplets If the parucles are very small, they
Pass on in the gas, if relatively large, they fall back into the reservoir The
gas used may be oxygen from a wall outlet or tank, or the source may be a
small motor-driven compressor The equipment used depends upon the
pauent’s needs One can have concentrations of oxygen from approximately
100 per cent to 20 per cent One can use aerosols 1n tents (body or face),
masks (including tracheotomy masks), catheters, and the like In general,
the longer the passage way traversed by the aerosols, the more the large
particles are filtered out and the smaller all the particles become Thus 15
especially true 1n the whalation of aerosols The larger particles are filtered
out 1n the nose and throat, the smaller particles continue on The larger the
particle the sooner 1t will be filtered out If the particles are about 3 mucrons
m size, they may reach the termunal bronchioles and alveoli If much
smaller, they may get 1nto the alveol and be exhaled agamn

Thus, by regulating the size and constituents of the particles, one

can determine where the particles will be filtered out 1n various parts of
the tracheobronchual tree If one uses water alone, a vapor or gas 1s easily
produced If one adds glycenn 1n about 5 to 7 per cent concentration, then
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Fig 18 Bag and mask

Fig 19  Mask used as resuscitator
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Therefore, all measures previously mentioned 1n connection with the
sur-up regimen—acrosol therapy, inhatation therapy, mobilization—must
be part of the shifled surgcon’s armamentarium

Acrosol therapy s one of the most effectine ways of managing the
dehydration and thickening of secretions as well as their sequelac, when
combined with the aboyc-mentioned routines

Steam mhalation s helpful, but 1s less effective, more uncomfortable,
less physiological and more dangerous than acrosol therapy It heats the
patient when cfficient, but 1t cannot be combined with drug therapy and
should not be employ ed except for the rare home use when acrosol humidity
mght not be available

It must be pointed out, however, that the nebulization of 1 or 2 ounces
of solution 1n one day wilt not wet nor thin as much secretions as will4to 8
ounces Volumes of hiquid are required The authors have never witnessed
any difficulty duc to flmd volume even when all oxygen outlets in the
recovery room arc passing through nebulizers Sometimes the increased
thinning effect of the acrosolized Alevaire may cause a state wherein there
15 mcreased thonch and rales Effective stir-up regimen, carbon dioxide-
air admmstration and aspiration will remedy this quickly

The authors prefer Alevaire or Alevaire shghtly diluted 11 when
humudity 1s desired The greater persistence of the droplet and the spread-
ing, wetung action as well as the shight alkalinity are valuable

The climcal impression has been ganed that many panents owe their
lives to inhalatton therapists, nurses and Alavaire

For THE TRACHEOTOMY PATIENT  The tracheotomy patient has been
discussed admurably by the consultants who most frequently utilize the
tracheotomy technique However, the following 1s true 1n the authors’
opiuon All patients having a tracheotomy shoutd be put on aerosol therapy
Ideally, the type of generator best used 1s that of the ] H Emerson Com-
pany wheremn the must 15 1deal and 1t can be warmed somewhat 1f desired
The masks for administration vary One of the finest 15 that made by the
Mist-0,-Gen Equipment Dyvision of the Production Foundry Company
The Ohio Chemical Company’s BLB trachectomy mash and the National

Cylinder Gas Company’s tracheotomy mask are both extremely useful for
many Ppatients

We behieve that the lack of the warming, filtering, wetting action of the
upper respiratory tract causes an irritative bronchitis 1 all tracheotomy
pauents Also, the lack of 2 good cough places themina precarious position
They must be watched carefully Secretions must be removed One must
nottre of removing them Sterile catheters should beavailable 1 abundance
so that an wflammatory infective process 15 not added to the rritative
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These drugs are all potent, with many good and lfesaving potennals,
but they should be used carefully lest excessive side actions occur It 1s
best to use nummal dosage and gradually increase the total dosage After
a treatment with any of these agents, one frequently notes that the patient
can take a deep breath and cough, whereas before treatment he could barely
keep lumself oxygenated Retraction of the intercostal spaces and supra-
sternal areas disappears and the extreme effort of respiration ceases

Humudity

‘The normal individual 1zhales air at about 80° F with a hurmdity of
about 35 per cent, and exhales aut, at about 98° F , which 1s nearly 100 per
cent saturated In the process of bewng alive, the mdividual loses about
750 cc of iquid a day This comes from the various surfaces of the respira-
tory tree—from the mouth, nose and tongue, down to and cluding the
alveolr With greater exchange, fever, icreased dryness of inspired air, and
the like, the amount may be markedly mcreased If there 15 no disease
present, this mcreased loss will do no harm However, if there are secre-
tions present, they are apt to become more viscxd In the postoperanve
penod, which 15 so fraught with danger of a chest complication owing 10
the many factors already referred to, any thickerung of secretions may mean
retention due to such factors as poor ciltary activity, poor breathung, poor
cough reflex, and less activity because of pamn There 15 2lso 2 greater
danger of the production or accumulation of secretions from aspiration,
hypoxia, hypercapnia, untatmg gases, mntubation, the faiture of deep
breathing, iactivity, suppression of the cough refles, and the hke An
extremely high percentage of our Ametican population on awakening start
coughing as they first walk about They clear their nasal areas and their
lungs, and then go about thewr busmess The postsurgical patient does not
do this with anywhere near the same effizency The heavy smoker takes his
chronic cough as part of hus normal existence, for he effectively deals with
1t hus daily rounnes

In the postsurgical pertod, any patient who has a history of smusitis,
bronchitss, morming cough and sumular muld disease states must be watched
When the mdividual 1s “not sick,” an obstruction to a bronchiole gradually
occludes an area of the parenchyma of the lung, but resistance 1s high and,
with the passage of tume, the obstruction 1s ehminated without infection
occorning With disease states and Jow resistance, this same obstruction ss
apt to lead 10 an infective process, as indicated by the fever, tachypnea, and
tachycardia The truth 1s that even many postoperative atelectatic states are
self-miting, bur, at the same time, many lead to pneumomus, cardiac
failure and death
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Enzymatic Acrosols

There are vanous enzymes which aid 1n digestion or thinning of muco-
purulent or mucord secretions Some phy sicians have obtaned good results
with these agents The authors have not had sufficient experience with them
to form a definite opimon  However, it nught be said that care must be
taken 1n the use of these agents in that they are potent and occastonally
cause allergic as well as marked 1rntation-type reactions Their use, tn all
probability, should be limited to speaific patients 1n whom speafic enzy-
mate therapy 15 indicated

Toprcal Anesthetics

Topical acrosol anesthetics have been administered and may 1n tme
be used much more widely than they are at present Primanly this tech-
mque 15 employed 1n preparation for bronchoscopy and bronchography

Function of the Suspending Gas

Thus has already been discussed An acrosol may be used to wet or
make more effective a gas such as oxygen Air from a generator or electne
compressor can be used to disperse acrosols, but at times 1t 1s the oxygen
which 1s the all important agent 1n the therapy

NUTRITION

‘The maintenance of adequate nutrition for the patient 1n an 1ntensive
therapy umit will, ;n most mstances, depend upon parenteral admunistra-
ton It should be emphasized that, as rapidly as possible and whenever
feasible, nutntive substances should be taken directly into the gastro-
imtestinal tract and preferably by the actual feeding per os There 15 no
doubt but that the oral admmstraton will allow more efficient utilization
of most nutrients Qccastonally, modified per os feedings can be gven by
use of 2 stomach tube or an orojejunal feeding tube Rarely, there may be
instances 1m which feeding will be by the introduction of nutritive sub~
stances through a gastrostomy or jejunostomy stoma If the gastrowntestinal
tract 15 funcuoning, muixtures contammung all of the essental nutrients can
be delrvered 1n a relative concentrated form and the correction of deficits,
as well as the need for both daily requirements and extra-nounshment, can
bemet The parenteral admunstration of nutrients will usually fail to give
an adequate calonic mntake, which 1s so necessary to spare body proteins and
thus mamtam a nitrogen balance The mtroduction of foodstuff 1nto the
gastromntestinal tract will often stumulate a recovery of function of digestion,
which 1 1self will hasten over-all recos ery Substances such as Sustagen
furnish an optimum formula for feedings 1n postoperative patients
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process We believe aerosol therapy to be a part of the management of all
tracheotomy patients

Wetting Action

If one places a slide wet with a 0 125 per cent solutton of Alevaire,
which contains a detergent wetting agent called superenone, and then
places a shide wet with water beside the first shide, and drops a mucoid
secretion on both, one sees how much less mucus adheres to the shide wet
with the Alevarre

Also, 1f one makes a solution of methylene blue 1n water and another 1n
Alevaire, or any substance contamnmg a wetting agent, and then nebulizes
these solutions onto a surface where the droplets can be seen, one will note
that the “detergent” solution causes greater covering of the surface

It 15 our feeling that the use of wetting agents increases the surface
action of any aerosol, aiding spread and diffusion into the secretions and
wmcreasing their effectiveness

Defoaming Aerosols

The work of Lwisada has mdicated that alcohol vapor 1s an effective
agent against pulmonary edema We have been experimenting with various
antifoam agents and found that ethyl alcohol, 10 and 20 per cent, as well
as 2 per cent ethyl hexyl alcohol or octyl alcohol, and AF 5507-Y, an expert-
mental solution contaming 0 01 per cent silicone solution, 0 75 per cent
supermnone (an oxyethylated tertiary octylphenalformaldehyde polymer)
10 per cent glycerin, and 1 0 per cent potasstum bicarbonate, 15 effective
against experimental pulmonary edema Since only a few cases of pul-
monary edema have occurred 1n our service, we do not have an adequate
experience as yet, but 1n the three patients we have seen, the drug AF
5507-Y has worhed very well Experimental work 1s progressing on the use
of the defoaming agents to prove that they are valuable aids n the over-all
management of the patient with pulmonary edema Alevaire should not be
used as st may increase the foaming that takes place and do harm

Of course, treatment with antifoam agents should be combined with
therapy with such agents as positive pressure oxygen, cardiac glucosides,
sedation, blood when needed, and hypotensive drugs, such as Arfonad,
when the blood pressure 1s extremely high All that can be said concerning
the defoamung agents 1s that they are effective m decreasing the obstruction
to respiration caused by the foam on the resprratory tract It1s expected that
the use of these agents will become standard practice in the next few years
as they become more widely known and, therefore, accepted
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plasma The electrolyte distrbution n the body water compartments 1s
as follows

Normal Body Llectrolyte Concentrations

EXTRACELLULAR INTRACELLULAR

mEq (L plasma mEq /L intracellufar water

Cations Anions Cations Anions
Na 1420 Cl 1040 ) N 150 HCO; 10
N 15 HCO; 290 Na 10 Cl 2
Ca 50 S04 15 Mg 40 HPOs 83
Mg 30 HPO 20 Protein 80
Org aaids 20 SO 20

Protein 160

In examuning the foregoing tables, 1t can be noted that there 15 an
equilibnium between the acid and base electrolytes and 1if exact measure-
ments could be taken the cations should equal the antons,

The units by which these electrolytes are expressed should be ex-
planed The umit 15 the millequivalent The mithequivalent has replaced
former expressions of electrolytes which generally were lsted as mulli-
grams per cent or volume per cent Malbigrams per cent and volume per cent
had no relationship as to the acid or base value of an electrolyte, and thus
no direct comparison on such a basis could be made In body fiwds there
must be equilibrium or electroneutrality between cations and amons By
expressing all electrolyte values n terms of millsequivalents one can reacdily
wvisualize what discrepancy ewsts and replace or correct with an equivalent
of what 15 deficient

If one molecular weight of sodium hydrowtde 1s combined with one
molecular weight of hydrochloric actd, then the solution w1l be neutralized
because there are equivalent amounts of cations and amions A molar
solution contawns 1 gm molecule 1n 1 lter, € g , 1if one molecular weight of
sodium hydroxide 1s (Na 23 0-OH 17 0) 40 gm and thss 15 1n a solution of
water (liter), one has a molar solution A molar solution of sodium hydrox-
1de 55 then equivalent (from the standpount of producing electroneutrality)
with a molar solution of hydrochloric acid These 10ns are all umvalent Tt
15 obvious that a bivalent 1on, such as calcium or magnesium, will, in the

amount of one mole, have twice the combining power of a mole of univalent
electrolyte Since the equivalent weight of an element 1s the amount
grams which will combine with or displace 1 gm of hydrogen, or 1ts equiva~
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The admimstration of nutrients parenterally may be much more com-
phicated than the ordering of sunple formulas, and the accurate admunis-
tration may at times be lifesaving The essential components of nutrients
are (1) water and electrolytes, (2) proteins, (3) carbohydrates, (4) fats and
(5) vitamuns These are all available for parenteral admumstration except
fat, an adequate preparation of which 1s stll not ready for routme use
However, fat 1s actually the only one of the listed nutrients that, for a
temporary period, 1s not absolutely necessary, partly because the body can
for a tume use 1ts own fat

WATER AND ELECTROLYTES

The fact that most patients 1n an intensive therapy umt are unable to
tolerate feedings per os makes 1t mandatory that adequate fluxds to meet
ordinary requirements be given by infusion In addition, many of the
patients will have had excessive losses prior to their admussion to the umt
and the resultng deficit should be corrected With the recent advances mn
phystology, a greater awareness of the importance of these replacements
has become evident Recovery of the patient may depend upon the proper
maintenance of a cellular physiologrcal state which 1s closely related to body
water and electrolytes

Physiology of Body Water and Electrolytes

About 75 per cent of the body weight consists of water which contains
variable electrolyte constituents For the physiologtcal processes of the body
to proceed normally, each component attempts to mamtamn a_constant
relationship of actd-base equilibrium by adjusting 1ts positive or negative
10ns (electrolytes) In this shift of water and electrolytes, the cellular func-
tion 1s mterfered with if correction 1s not made

The mtracellular body water components make up 50 per cent of
body weight and the extracellular, 20 per cent of body weight Plasma 1s a
fraction of the extracellular water and 1t represents 5 per cent of body
weight

Body Weight 70 Ky (154 Lbs)

‘Total water, 709 = 49,000 cc
Intracelular flud, 50,4 = 35000cc ICF
Extracellular flud, 20%; 14000 cc  ECF

ECF = Interstinal flud 15% = 10,500 cc ISF
Plus intravascular flud 5% = 3,500cc IVF

The total body water 15 about 50 Iiters, of which 35 liters are intracellular
water, mterstitial flwd 1s about 11 hters and there are about 4 liters of
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excesses If the concentraung power of the hidney 1s faulty, then 1t may
require 8 much greater volume to nid the body adequatcly of these wastes
and excesses (Tor more details of fmds in the presence of ladney disease,
see Chapter 13)

The lungs serve to mamtain the clectrolyte equilibrium of the body
by their capability of conserving or rapidly eliminating carbon droude and
water The ;ﬁ%’ rato 1 the plasma flurd comparument 1s kept con-

3
stantly at 20 1 by altering the respiratory rate to esther ehimunate excess
carbon dioxide or retmin it

A state of acidosts exists 1f there 1s an increase 1n amons  Acidosts
occurs commonly 1n assoctation with diabetes, renal msufficiency and star-
vation In such states of acidosss, there 1s usually a decrease 1n plasma
carbon dioide to mantan the electroneutrality with a preservation of base
In hypen entilation there may be a low plasma carbon dioxide with an actual
alkaloss due to slow cxcretson of sodium

In alkalosis there usually 1s a relatnve deficit of chlonde with a relatne
excess of sodiim Alkalosis most commonly occurs n assoctation with
vomuting or after gastric suction

There 1s now a greater realization of the importance of potassium 1n the
mamtenance of water and electrolyte balance Itis now realized that sodium
may partially replace potassium 1n the cell, especially when there 1s an
excess or relative excess of sodium or a defient of potasssum Potassium 1s
excreted i the unne to conserve sodium and 1t 1s lost directly with vomt-
Ing, mtestinal wntubation, fistulas, diarrhea, and by similar means The
kidneys have the ability to change their threshold for sodum whereby
there may be esther conservation or elimination, but the renal mechanism
does not conserve potassium and therefore, m excessive unnary output,
large quantities of potassium may be lost In the presence of oliguria, ex-
treme caution 1s necessary in potassium therapy to avoid excess The
plasma determmation of potassium may not reflect the true state of the
electrolyte balance, because there may be a marked intracellular deficiency
with a relatively normal plasma level In corusone therapy and i severe
Ppost-traumatic and postsurgical states, potassium tends to be lost via renal
excretion, with preservation of sodum, whereas m adrenal wsuffictency
the reverse 15 true Potassium deficiency may be reflected 1n the electro-

cardiogram and mamifested by cardiac arrhythmias, muscular weakness and
paralyuc ileus

Therapy in Water and Electrolyte Deficit

. In plannng therapy for patients needing water and electrolytes,
specially if these substances are to be gven parenterally, an estimation of
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lent, 1t 15 equal to the atornuc weight of an element divided by its valence
As equivalent weights are larger factors than are usually present, the
mulliequivalent, which 1s one thousandth of an equivalent, 1s used The
conversion formulas are as follows

mEq/l = mg /100 cc X 10 X valence mg /100 cc = mEq /l X atormc wt

atomic wt 10 X valence

mM (or mEq )/l =vt:~12/;;<10 Vol %=mM(ormEl%)/l X 224

All body fluds 1 their compartments mamtamn a balance between
cations and anions By expressing and visualizing the electrolytes in terms
of mulliequivalents a visual or mathematical impression of a relative excess
or deficit can be readily made Although one measures the electrolytes of
the plasma fraction, one must constantly remember that each flud com-
partment 15 1nvolved 1n any disorder

The diet ordinarily contains an excess of water and electrolytes and
the hidneys excrete the unneeded portion The gastrowntestmal tract, lungs
and skin help 1n nidding the body of any excess and conserve needed
amounts

Approx of Daily Obligatory or Physiological Water Loss
cc
Urine 1000
Insensible (skin and lungs) 1500
Stool 100

When the plasma flurd compartment becomes defictent 1n exther water
or electrolytes, there 1s rapid interchange with the interstitsal flud, and
recently 1t has become known that certain electrolytes can penetrate the
mtracellular fluid compartment, e g , if the cell 1s depleted of potassium,
then sodium 15 capable of entering In general, there 1s little movement of
sodium and potassium through cell membranes

There 1s no practical method at present to determune the electrolyte
components of the body compartments except n the plasma fraction, al-
though the inrerstitial fluid compartment 1s almost simlar m normal states
It should be re-emphasized that there 15 a constant interchange between
all water compartments With an excess of water and electrolytes n the
normal diet, a balance 1s mamtatned 1n all of the compartments betw een the
sntake of fluids and electrolytes and the output, which 1s primarily via the
ladneys and also by the lungs, shin and gastromtestinal tract

The kidneys concentrate or difute the urine as the need arises At least
500 cc of unne volume seem necessary daily to rid the body of wastes and
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should be compared with the caleulation based upon the hustory and physi-
cal examination, and the amount to be administered should be based upon
correlation of both calculations, the total of which rests, i cffect, upon
clinrcal judgment

A determination of renal function, renal excreuon rate and concentra-
tion must be simultancously studied, since rapid replacement, espeaially
potassium replacement, should not be carried out when renal insufficiency
exists As amatter of fact, imially the electrolytes should be replaced slowly
with an emphasis on the correction of dehydration The rapid replacement
of calculated sodium loss 1s especially dangerous, since sodium 15 retamned
by the body during periods of stress

The following tables hist the type of fluids commonly used and their
clectrolyte components expressed in milliequivalents

Abbott’s Electroly te Replacement Solutions®

LIST
NO Na Kk Ca NHy C! Lact Mg Cal
4450 IONOSOL® D CM 138 12 5 108 50 3
4463 IONOSOL Kw Imv Sug 7 40 17 340
107
6403 10N0°SOL DwDext 105 138 12 100 50 340
4179 IONOSOL D w Inv Sug 138 12 100 50 340
10%
6411 IONOSOL Gw Dext 10, 63 17 70 150 340
4457 IONOSOL G w Inv Sug 63 17 70 150 340
10%,
4148 IONOSOL PSL 121 35 103 53
(Darrow’s Mod )
4136  Lactated Ringer’s 130 4 27 107 28
(Hartmann s)
4134 Runger’s Solunon 147 4 45 156
4150  Sodium Lactate, 1/6 Molar 167 167
mg /100 cc X 10 1
'memu = mEq /L Caloric value based on 3 4 calories/gm

Abbott’s Concentrated Solutions of Single Electrolytes*
LIST ION-O-TRATE®

No SOLUTION mEq fvial Gm fvial  Av pH Size
6646 Ammonwum Chlonde 100 535 55 20 cc
6651  Potasstum Chlonide 20 149 58 20 cc
6653  Potassium Chlonide 40 298 58 20 cc
6670 Potassium Phosphate h+ & HPO, =40 74 20 cc
6657 Sodium Chlonde 50 292 58 20 cc
6660  Sodwum Chlonide 100 584 58 40 cc
6664 Sodium Lactate 50 56 65 20 cc
6668  Sodium Lactate 100 12 65 40 cc
6648 Dextrose 509 wiv 60 40 cc

* Abbott Laboratories
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the deficit must be made Replacement of the loss and sumultancous ad-
munstration of the daily requirement must be planned for

The amount of water and clectrolytes to be given to correct the deficit
15 calculated, after a careful esumation has been made of the previous loss
A careful record of all the excretions as to volume and content must be
mamtained A history of vomuung, diarrhea, fever, perspiration, loss via
fistulas and the like allows one to calculate the defict In severe ciarrheas,
3000 10 5000 cc of flurd may be lost, 10 vomuting, 1000 1o 3000 ce,and
patients with severe febrde states, 2000 1o 4000 cc The following table
reveals the electrolytes usually presentin lost fluds

REPLACEMENT OF OTHER LOSSES must be i Jand
asmeasured Average contents in mEq /i follow

Na K Gt HCO,

Gastric asp 35 1z 150 0
Intestinal thud 40 W 105 25
Bile 140 10 100 30
Pancreatsc juice 140 10 ke s
Sweat k] 5 80 0

In addion, the normal dady requirement should be added The
normal datly loss 15 about 1000 cc as urine, and about 1500 cc through the
skin, dungs and stools

By the admumstration of water and electrolytes in the amount lost plus
the dmly requrement, one will crudely have approximated the present
requirement This must be correlated with the actual physical findings and
consideration given to the abihty of the body to bandle such replacement,
making 1t a matter of chmcal judgment

Simaltaneous with the calculation of water and electrolytes required,
based on history, physical examination and chmeal judgment, one can alse
unlize Iaboratory determattons Plasma sodwum, potassim chlonde and

carbon dioxide determimations are made I possible, blood volume studies
are likewise carned out After these values are determuned, total milh-
equivalent replacements based on body weight are calculated For example,
1f there 1s 4 total amon defiaat of 20 mEq per luer of plasma and the panent
weighs 70 kg , the need 15 70~5 (smce extracellular water represents 20
per cent of the body weight and the nterstitial flnd 1s sunular to plasma),
or 14 hiters of extracellular flnd % 20 mEqy deficst per liter or 280 mEq of
amon defict If cation factors are not known, one can also assume that there
1s a sumtlar cation defiot, since the body must mamtain an aad-base
equibbrium and vice versa Cation factors should, whenever possible, be
determuned imdependently and utihized

These laboratory determmations of the water and electrolyte needs
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Ammo acid preparations should be used wheneser there 1s a deficit and
when they can be employed as 8 constituent factor in the restoration of
body flmds Parenteral admimstration of anuno acids 15 indicated n those
patients 1n whom protein depletion occurs, and 1n whom 1t 15 impossible to
mamntmn ingestion and absorption of protein by the oral route Protein
deplction may be brought about by malnutrition, chronic diarrhea, vonut-
ng, 1ntestinal obstruction and other gastrontestinal conditrons, excessive
loss of blood, loss of nitrogenous matcnals from wounds and burns, and
greatly increased metabolism such as occurs 1n association wath fever and
thyrotoxicosis  Amuno acid therapy 15 often indicated in preoperative
patients with hypoproternemua 1n whom 2 positne mitrogen balance
cannot be obtained by other means, and 1n postoperative patients in whom
oral feeding 15 not possible, as in those having operations imvolving the
gastromntestinal tract Hypoproteinemma may lead to edema and to reduced
blood volume, a condition assoziated with malnutnition Low plasma pro-
tem levels may cause a lag in wound healing, and faslure of healing of shin
grafts Depletion of protein may predispose a patient to shock

The actual uuhization of amino acid preparations by the body has been
disappointing, and with the availability of plasma prepared by the method
of Garrett Allen, 1n which consequental reactions, especially the deselop-
ment of serum hepatitis, seems to be reduced to a minimum, it 15 felt that
plasma will often restore the level of plasma proteins to a greater and more
effective degree In patients with a marked albummn deficit, both plasma
and serum albumun should be used judiciously Except for minor reactions,
the amuino acid hydrolysates are 2 useful adjunct to the armamentarium of
nutrient substances for parenteral use and should be available and utihized
as necessary The gastromtesunal tract can, by physiological methods,
prepare protemn complexes that are more readily available for body usage,
and, whenever possible, oral or tube feedings should be utihized to correct
protein deficats

The carbohydrates are now available for parenteral usage m invert
fructose forms, which give a greater availability and higher degree of
uthization per umt of time of admumstration than does the commonly used
5 or 10 per cent glucose The sumple adminsstration of the carbohydrates
1n water or saline solution has been the mainstay of parenteral fluid therapy
for years and has saved many Ives By making carbohydrates available to
Slﬂelel:":g;nt::e lls spanng of proteins and more complete metabolism of
Dl by io n m:i;t mstances, electrolytes or protems should be re-
the y un}: ar}::xs ;t l}smx‘]s that contain carbohydrate, 1n order to obtain
ﬂmdnsmqu CnOncentrauon :!)fca onic effect without overloading the body with

greater than 10 per cent of carbohydrate n a iter
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PROTEINS, CARBOHYDRATES AND FATS

In the intensnve therapy umit, protein preparations are available for
parenteral admimstration, as whole blood, serum plasma and other frac-
nons of whole blood, such as albunun or packed cells, as well as the
hydrolysates or amino acid preparations The correction of acute deficits 1s,
of course, accomplished by the use of whole blood or one of 1ts components
The authors feel that ample correction of acute deficits 1s made when blood
or one of its fractions 1s employed, but that the use of these substances as
nutrients when an actual deficit does not exsst 1s unwarranted There are
sull to0 many reactiens, some of which are fatal, to warrant the use of
blood without specific imndicauon

Rate

Any
Any
Any
Any

Any
Any
Any

Roue

Any
Any

Any
Any
Any
Asy

Any

Any
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Emergency patients brought into the recovery room should have an
optimum amount of vstamins both to correct the deficit and provide the
datly requirements ‘The approximate optimum 1ntahe 15 as follows

Ascorbie aad (vitanun C) 1pm
Thiamine 50 mg
Riboflavin 50 mg
Nuan 500 mg
Viamin K 10 mg (10 mg gnen intramuscularly or intra

senously two to three umes daily)

Vitamun K (vitamun k), in ampules of 72 mg , should be given to any
patient who 1s bleeding excessively i whom there 15 any suspicion of a
hypoprothrombinenua

Since most of the patients n the recovery room require parenteral
administration of s stanuns, 1t 15 a good general routine measure to add an
ampule of vitamin B comples, 1 gm of ascorbic actd and 10 mg of vitamun
K to each intrav enous tnfusion, or at least to one ntravenous infusion daily

TUBL FEEDINGS

The placing of feeding tubes in the gastrointestinal tract at the time of
surgery 1s becomng increasingly common Several tubes have been ntro-
duced that allow stomach evacuation and simultancous feeding through a
second Jumen that extends on 1nto the jejunum These double-lumen tubes
for upper gastrointestinal surgery are described 1n Chapter 9 Jejunos-
tomtes performed for early direct feeding 1n the poorly nounished pauent
are not too uncommon, especially when extensiyve upper abdominal surgery
1s undertaken The recovery room may have a number of serously 1l
Ppattents who have not had surgery but who will benefit by tube feedings

The newer plastic tubes cause less 1rritation to the mucosa of the gas-
trowntestinal tract than did the older-type tubes If these tubes are properly
lavaged to prevent clogging they may be used for long periods without
harm Although most patients do not spend many days 1n the recovery
room, 1t should be mentioned that plastic feeding tubes have been utihzed
over many weeks without undue injury Any tube 1n the nasopharynx,
however, causes considerable psychic reaction and tends to immobilize the
Patient, therefore long periods of tube feeding should be avoided if proper
nutrition can be obtamned by direct feeding

Inttially, after surgery, especally if ileus resulting from surgical
trauma 1s expected, 1t 1s best not to mntroduce complex formulas through
feeding tubes The authors like to start tube feedings by giving a flask of
plan glucose and water which can be attached to the ntravenous tube by
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of fluids should not be used, not only because of the danger of superficial
thrombophlebits, but also 1t 1s known that the body cannot unlize this
compound to an optimum advantage 1n greater concentrations, 1¢ , carbo-
hydrate 15 lost through the kidneys, carrying with 1t water and electrolytes,
causmng dehydration and, further, may directly damage the kidneys

Because of extreme protemn losses during all phases of body stress,
preoperatively, during surgery and postoperatively, every attempt must
be made to maintamn a positive nutrogen balance Postoperative complica-
tions, especially those related to poor healing, might be reduced if adequate
protemns could be admumstered and these could be efficiently utiized A
muumum of 1 gm of protein per kilogram of body weight should be avail-
able to the body, and, if posstble, greater quantities, especrally when there1s
marked tissue destruction or suspected deficit The carbohydrates not only
serve to maintam caloric mtake, but are equally important in their protem-
sparing action

Parenteral fat admmstration 1s suil in the experimental phase Its
advantage would be to furnish caloric requirements, sparmng the depletion
of nutnent depots from the body

VITAMINS

Vitamins are given postoperatively to correct any deficit, to mamntamn
normal levels, and, 1n certam instances, € g , for hypoprothrombinemia,
as specific therapy

Vitammn C deficiency has been shown to be associated with delayed
wound healing and it 1s therefore mandatory 1n surgical pauents to matn-
tam an adequate vitamun C level Vitamun K deficiency produces a hypo-
thrombinermia which imncreases the risk of bleeding and wound hematomas
‘Therapeutic doses of vitamin B complex should be admimstered during
periods of increased metabolic activity

Many patients brought to the recovery room have had poor nutnition
and suffer a chromic vitamin defictency When there 1s ample time pre-
operatively, 1t should be routine to correct any deficits At least a normal
daily mtake should be preseribed prior to surgery, thus 1s approximately
as follows

Vitamin A 5000 units

Vitaoun D 400 to 800 units

Thiamine (B,) 2 mg

Riboflavin 3 mg

Niacin 20 mg

Vatamn C 75 mg

Vitamun K 10 mg (10 mg gwven intramuscularly will allow

the prothrombin ttme to reach 2 maximum 1n
6 to 16 hours i1f the liver 1s normal)



Chapter 4

NEUROSURGERY

OSCAR SUGAR, MD

Tuz RECOVERY ROOM AND INTENSIVE THERAPY UNIT 15 of particular interest
to the neurosurgeon because 1t allows centralization of postoperative care
and mtensive watching which otherwise 1s possible 1n most hospitals only
with patients attended by private duty nurses The intensive therapy unit
may also be used for patients having acute head 1njury without operation,
for those 1n the acute phase following spinal cord injury, and for patientsin
myasthenic crisis and for others 1n simular acute states
Aside from the general pninciples of postoperative care, there are prob-
lems which are peculiar to neurosurgery because of the existence of a closed
space m which operation has been performed (cranium or spinal canal),
which implies that tolerance of bleeding and swelling 1s quite restricted
Furthermore, the operations done frequently involve areas of the central
nervous system which have to do directly with the breathing mechamsm,
temperature control, or control of the circulation Hence, the special prob-
lems of neurosurgical postoperative care mvolve recogmtion of mcreasing
pressure within the calvana or the spinal canal In the conscious patient
the problem 15 less difficult than n the unconscions In a patent who has
had an operation performed within the cranium, probably the earliest sign
of increasing intracranial pressure due to cerebral edema or bleeding 15
change 1 the state of consciousness, the patient who has been alert becomes
drowsy and has to be aroused before answening After an operation upon
the spmal canal a patient who has been able to move hus toes and feel post-
tion change m the lower extremuties has difficulty 1n performung set tasks
o m feehng pawnful or other stumuh in the areas below the level of opera-
tion Therefore, 1n the conscious neurosurgical patsent, 1t 1s necessary to
check, at intervals of thirty to sixty minutes, the level of consciousness and
the ability to move the peripheral portions of the body Such pauents also
165



164 CIRCULATION, SHOCK, RESPIRATION AND NUTRITION

mserting the mtravenous tubing directly into the feeding twbe By first
using a simple solution, such as glucose and water, there 15 early stmulanon
of peristalsis without the necessity of the body performing complex diges-
twve functions The first feeding should be performed slowly, and of there 1
distention or mdication of gastric didataton, the flnd feeding can be
termunated and suction nstituted without the possiuhity of plugging of
the tubing Generally, these early feedings will effect an early return of
penistalsis and then the daily flmds and other nutnents can be mtroduced
through the feeding tube, elurunatung the need for intravenous mfusions
Gradual stepping up of the complexty of the tube feeding should then be
undertaken Clear broth made from stramed meat yusces will furmsh a good
quanuty of electrolytes and 15 tolerated well A shim-mulk muxture should
then be used and, if this 1s tolerated, 2 homogenized mulk product plus
amino acids and vitamins, with the additon of potassium chlonde, will
furmsh most of the essential nutrients Further progression of complex
feedings can be gradually sntroduced untsd a lugh caloric, high protesn, high
vitamun and hgh mineral mixture 1s being given In the authors’ expenence
the tendency 1s to push tube feedings too fast and this will usuallv result in
cramping, nausea and darrhea If marked gastromntesunal acuvity occurs,
the simple solubions should agan be used and, of necessary, paregonic or
uncture of opium should be introduced wto the feeding muxture When
any mulk product s used, and, as a matter of fact, when any type of large
food particle 15 wntroduced mto the tubmg, the tubmg must be lavaged
every thirty munutes by flushing st with water or saline soluton Too slow 2
drip will also allow curd formation and precipitation, which may cause
plugging of the tube

A Murphy drp attached to a salvarsan bottle will allow proper visual-
zavon of the rate of feeding The rate must be rapid enough to prevent
clogging of the tubing and yet must not be so rapid as to cause symproms
of fullness The rate, therefore, vanes with the pauent and the type of
iliness  After penstalsts has returned, at least a liter an hour should be
given unless the feeding 1s a lnghly complex one
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may also be used for patients having acute head mjury without operation,
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Aside from the general pninciples of postoperative care, there are prob-
lems which are peculiar to neurosurgery because of the exsstence of a closed
space 1n which operation has been performed (cramum or spinal canal),
which 1mplies that tolerance of bleeding and swelling 15 quite restricted
Furthermore, the operations done frequently imvolve areas of the central
Dervous system which have to do directly wath the breathing mechanism,
temperature control, or control of the circulation Hence, the special prob-
lems of neurosurgtcal postoperative care 1nvolve recogmtion of increasing
pressure within the calvana or the spinat canal In the conscious patient
the problem 1s less difficult than m the unconscious Ina patient who has
had an operation performed within the cranium, probably the earhiest sign
of increasing intracranal pressure due to cerebral edema or bleeding 1s
change in the state of consciousness, , the patient who has been alert becomes
drowsy and has to be aroused before answering After an operation upon
the spinal canal a patient who has been able to move his toes and feel posi-
uon change i the lower extremuties has difficulty 1n performmg set tasks
or 1n feehing painful or other stimult in the areas below the level of opera-
uon Therefore, 1n the conscious neurosurgical patient, it 15 necessary to
check, at intervals of thirty to sixty munutes, the Ievel of consciousness and
the ability to move the penipheral portions of the body Such patients also
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Tig 1 Crurchfield tong for head traction for patients having cervical spme

myuries A, Cosrect B, pp

can be ashed to move the parts of the body or to idenufv vanous sensations,
or to state spontaneously 1f there 15 some perversion of sensation or Joss of
sensation of a subjectuve nature Unfortunately, however, most neuro-
surgieal patients are tahen to the recovery room 1 an unconscious state of
with a lowered level of consciousness, and reliance must, therefore, be put
on accessory methods of determimng mtracrantal and mtraspinal function

VITAL SIGNS

Xt 15 customary to record the vital statistics at frequent wntervals in the
unconscios pauent, hoping thereby to detect changes which are of major
mmportance The pulse rate, blood pressure reading and respiration rate
should be noted and recorded every fifteen to thurty rmunutes for the fisst
two or three hours, and then every sty munutes for another four to 51X
hours, and thereafter at four-hour mtervals Changes 1n vital sigos due to
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sntracranial comphications may occur i erther direction It 15 customary to
behere that a fall in pulse rate and & nisc i blood pressure wath Cheyne-
Stohes respiration are indicative of increasing intracranial pressure, and
this may wcll be the case, particularly when swelling or collections of blood
are present 1n the antenor two thirds of the cramum ‘These arc, however,
late signs and may well be absent For instance, m patents with bleeding
into the region of the fourth ventnicle following operations on the cere-
bellum or fourth vcntricle, the pulse rate may become more rapid and the
blood pressure fall 10 levels of 90 or lower If the meaning of thus fall 1s not
recognized, the patient may be treated mesely for blood loss and shockh,
while the clot i the postenior fossa kalls the pauent In infants, bleeding
1mnto the spaces around the brain may tmvol ¢ sufficient blood loss actually
to cause shoch by exsanguination It s perfectly proper to treat the patent
for blood loss or shock, but the neurosurgeon must also be notified and
reoperation considered
Occastonally the blood pressure will be lower than normal as a result
of induced and controlled hypotenston for the purpose of diminishing the
bleeding duning operation This as particularly apt to occur if the drug used
1s a long-acting one (such as hexamethomum) If such a drug has been
used, 1t should be so noted by the attending surgeon so that undue alarm
will not be felt. Particular care must be used m such patients i reporting
even shight drops sn blood pressure, clevations 1n pulse rate, depressed
Tespiration, or change 1n color of the shin, so that appropriate measures
may be insututed immediately

FEVER

The chemucal memngitis which often results from the spillage of blood
into the spaces around the brain or spmal cord 1s often sufficient to produce
hyperthermua, but fever after operation 1s common and 1s quite variable n
1ts extent Temperature should be taken whenever possible by use of a
rectal thermometer and active measures to combat fever should be mnsti-
tuted when the temperature rises more than 2° C or more than 3° F
Aspirin by rectum 1s a very effective drug gavenin doses of 1 gm (15 grains)
for adults and proportionately lower doses for children Perhaps the
most effective antipyretic measure 1s the cooling of the body surface 1n-
duced by evaporation of alcohol The usual alcohol rub or spongng 1s quite
nadequate for antipyrenc purposes To obtain maximum cooling a large
area must be exposed at one time, and the contact between alcohol and body
must be intimate Thus 1s best accomphished by soaking large gauze squares
n alcohol and spreading these out over the nude extremites and trunk
As s00n as the first ones are dried, they should be removed and fresh ones
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applied There 15 Iittle benefit from using alcohol-soaked bath towels, for
these do not permut access of the atr to the skin to allow evaporation Alco~
hol solutions may be iced, or 1t may even be proper to hasten evaporation
by having a fan blow across the alcohol-draped body

Chlorpromazine and allied drugs may also be given to aid 1n reducing
temperature elevation

RESPIRATION

With impairment of breathing, possibly from the neurosurgical pro-
cedure or its sequelae, 1t becomes necessary to provide an adequate airway
Thus 1s especially true since hypowa and carbon dioxide retention tend to
cause vasodilatation and cerebral edema, which 1n turn accentuate the
changes already present An unconscious patient does best 1f not allowed to
Lie on hus back 1n a semu-~sitting position, even 1f an airway 1s in place Lymng
on one side or even on the abdomen, with the head to one side, 1s prefer-
able If respiratory obstruction persists 1n spite of adequate oropharyngeal
clearung, tracheotomy may be performed It should not await tmpending
death Respiratory inadequacy 1s often a problem following operations on
the cervical spinal cord or in patients with myasthensa gravss, resort to an
artficral respirator (“aron lung”) should not be delayed 1n such patients
with draphragmatic or intercostal immobility Especial watchfulness 1s 1e-
quired following cerebral angiography, because of bleeding 1nto the neck
or extravasation of dyes used for injection (See section on respiration )

POSITION

Posttion becomes mmportant not only for proper respiration, but also
for prevention of the two major complications of immobility broncho-
pneumomra and decubrtus ulcers Turning an unconscious or paralyzed
patient every two hours allows expansion of the lungs beyond that which 1s
permutted by allowing the patient to remamn undisturbed Decubitus ulcers
are always difficult to treat, and are best avorded Protemn and muneral
metabolism are usually disturbed 1n paraplegic patsents, and are often dis-
turbed 1 comatose patients, but, even so, the major cause of decubitus
ulcers 1s pressure If this can be distibuted equally, or at least relieved for
several hours at a tume, the formation of the sores may be avorded The use
of a Stryher frame (or two litters with holes cut out for face and buttocks)
can easily make the difference between good skin care and bedsores Pres-
sure 15 more apt to cause breakdown of the skin 1f the area 1s wet than 1f it
1s dry, consequently, control of bladder and bowels becomes important here
as well as 1n geperal care of the patent

In order not to have too much movement of the patient, he should be
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transferred from the operating table directly snto his bed, and not to a cart
and thence to bed A patient with head dressings should be placed so that
tus head 1s at the foot end of the bed, allowing easicr access for dressing
changes, sutch removal and the like

BOWLL AND BLADDER CARLE

Ordinanly, bowel attention 15 not smportant 1n the recovery room
stage of pauent carc cxcept when a proctoclysis has been ordered The
slow rectal infusion of 200 to 300 cc of a 25 per cent saturated solution of
magnesium sulfate 15 used to reduce intracranial pressure by withdrawing
ussue fluds into the blood stream and thence onto the colon The Mg**
ton probably also exerts a sedatne effect on neural ussues Dehydration
through the rectal infusion of magnesium sulfate may also be of value in the
preoperaune care of ncurosurgical patients The evacuation of such a
proctoclysts 1s usually 1nvoluntary, but should be planned for, using rubber
sheets, absorbent newspaper, and similar matenat

Bladder care 15 dependent on the neurological status of the patient.
In pauents subjected to operations on the spinal canal, unnary retention
may be transient {as after disc removal) or long-lasting If the latter 1s
probable, an indwelling urethral catheter attached to a tidal dramage ap-
paratus had best be used immediately Some urologists prefer suprapubic
drainage, but ths 1s usually not carried out dunng the recovery room
period Usually, catheterization every eight hours 1s adequate if the patient
1s expected to regain bladder control within the next day or two Catheter-
1zation 15 often an effecttve measure 1n calmuing an rratonal or semi-
stuporous patient having a head 1njury (for such patients may be taken to
the recovery room 1f 1n apparently cntical condition)

SEDATION

Sedation of neurosurgical patients 1s based on the concept that impor-
tant changes must not be masked Usually, aspirin alone 1s used for relief of
headache m patients with head njury or head operations, lest a sedative or
narcotic mask signs of increasing ntracramal pressure The principal duf-
ficulty arises when the patient becomes confused or wild and must be kept
quet Usually the confused or wild state 1s due to blood 1 the subarach-
noid space or contusion of the brain Occastonally 1t 1s due to a full bladder,
and therefore catheterization should always be attempted before using
sedatives The judicious use of arm and leg restramnts may be adequate
ordmanily, restramnt of one arm and the opposite leg will be enough If fuli
restram:ls are needed, they should not be so applied as to keep the panent
constantly on hus back, but position changes should be encouraged Fre-
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quently the mere presence of an attendant, to sit with a patient or hold 2
hand, 15 enough to allay restlessness If, however, these measures do not
suffice, sedation may need to be given Paraldehyde (8 cc by rectum or
mouth) or chloral hydrate (0 5 to 2 gm , by mouth or rectum) 1s the safest,
for neither of these drugs depresses respiration excessively, nor 1s the depth
of sleep so great that the patient will not respond to pamnful symulation
The mtramuscular (degp) admmstration of paraldehyde 15 occasionally
necessary, but 1s too dangerous for ordinary use If paraldehyde or chloral
hydrate 1s effective, 1t may be necessary to give barbiturates (Amytal,
Nembutal, Pentothal) intravenously The urgency of quieting the patient
should not lead one 1nto the dangerous practice of giving 05 to 10 gm of
Sodmm Amytal intravenously 1n one rapid mjection The dose of barbiturate
1s that which suffices to quet the patent, more 1s unnecessary and danger-
ous Hence the injection (with temporary manual restraints) should pe slow
and discontinued once the patient 1s quuet, paraldehyde or chloral hydrate,
admumustered rectally, may then be added Restlessness may also be a sign
of hypoxia, for which reason oxygen by nasal catheter (with the arms re-
stramed) may be of value
4 The same considerations described above should also govern the treat-
ment of the patient with status epilepticus Only enough medication to stop
the recurring fits should be given This 1s supplemented by the rectal ad-
mumstration of Dilantin (0 1 to 0 3 gm ), whuch 15 facilitated by puncturing
the ends of the capsules or emptying them into water which s then nstilled
Pam from operations on the spine 15 usually much more mtense than
that from crantotomues, and morphimne (10 to 15 mg ) or Demerol (75 to 150
mg ) may be used

DEHYDRATION

When complications are recognized by careful postoperative watching
and testing, certamn procedures may be carried out while the patient 15 1m
the recovery room—either as defimtive or as temportzing treatment The
mcreasingly comatose patient may be given 25 to 100 cc of 20 to 50 per
cent solutton of glucose (or hypertoruc sucrose or albumn solutton) 1ntra-
venously This causes a prompt dehydration and shrinkage of the bram
which may give enough tume to prepare the patient for operation, 1f thus 15
indrcated This method of hydration 1t not to be used routinely m combat-
1ng ncreased intracramal pressure for 1ts effects are transient and the “re-
bound” following may give a greater pressure than before Admumstration
of diuretics (anunophyline, 250 mg 1 10 cc of solvent g en intravenously
or 500 mg 1 2 cc of solvent given mtramuscularly) may then be of value
Intravenous hypertonic therapy may be combined with a magnesium sul-
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fate proctoclysis to nid the body of the water which has been extracted
from the bram (and other organs)

SPINAL AND VENTRICULAR PUNCTURE

Ventricular puncture may be lifesaving, for 1t produces an immediate
decrease in intracrontal hypertension It 1 avalable, of course, only when
access to the ventricles has already been provided by properly placed bur
holes A sterile ventricular needle should always be available 1 a recovery
room to which craniotomy patents are sent The dressings are removed,
the wound 1s swabbed with alcohol, and the needle mserted between the
stitches, toward the ventricle A gush of air or flud indrcates success At
times the needle (or a flat-topped T-cannula) may be left in place to allow
drainage to continue

Spinal puncture 1s more rately tndicated than ventricular punctute to
relieve pressure, or to allow withdrawal of bloody cercbrospinal flud, 1n 2
craniotomy patient, i whom adequate cerebral decompression 1s already
availlable Spinal puncture may be performed 1n the recovery room when
progressive sensory or motor dysfunction occurs 1n a patient who has had
an operation on the spinal canal A manometer should always be used to
measure pressure whenever a spinal puncture 1s done Only when a block 1s
suspected 1s 1t proper to perform Quechenstedt’s maneuver (compression
of the jugular vemns) to see 1f there 1s free rise and fall of fiurd 1n the manom-
eter The spinal needle should be inserted below the level of the second
lumbar spinous process An interspace just above or just below a line drawn
between the sliac crests 1s safest The puncture should be done with the
patient m the lateral decubitus instead of mn situng position, and 1t may not
be wise to try to flex the spine if there 1s possibihity of thoracic or abdomnal
frauma, or 1t may not be possible 1f the pauent 1s very restless (as after sub-
arachnoid hemorrhage) After the needle has been inserted 1t must then be
directed cephalad 1f the lumbar curve 1s 1 a lordotic posion Casternal
puncture should not be attempted 1n a restless patient If manometry 15
important, one should always wait a few minutes after the needle 15 1n place,

to allow the patient’s excitement to decrease

DRAINAGE

There 15 a growing use, mn some quarters, of drams to allow seepage
from large cavities (as after large bram resections) These drains may be
left in during the first twenty-four to forty-erght hours to allow the patient
10 become more conscious Because of dramage the dressings may become
blood-stamned and wet If this occurs, the dressings should be remforced or
changed, not only for esthetic reasons, but to dimuush the possibility of
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contamination Dressings 1n any area should be mspected frequently, espe~
cally if there 1s evidence of falling blood pressure

Occastonally, as a consequence of operation, but more often after head
1njury, there may be seepage of cerebrospimal fluid from the nose or ear
Thus 15 10 be permitted to continue, preferably by placing the drammg area
lowermost Plugging the onfice with cotton 1s to be avorded, for this per-
mits pooling of flud which serves as 2 good culture medium for omni~
present bacteria Determination of the presence of cerebrospmal fluid when
there 15 bleedimg from these onifices may be made by observing the pool of
blood on the bedclothes If cerebrospinal flusd 1s present there will usually

index finger
Stellate ganghon
Com ¢arotid a
=\ T lar v
QD Int jugular
/@«l@j}\ W Vertebral-dand ¥

DS~

Fig 2 Cross section of neck at seventh cervical segment Anterior approach for
stellate ganghon procamization

be a clear wet area surrounding the bloody stain Spinal puncture 15 par~
ticularly contraindicated 1n patients with such leakage, for the outpouring
of flud, washing mucroorgamsms away, would then cease Nose-blowing 1s
also to be avoided as much as possible

VASODILATOR THERAPY

The role of sympathetic paralysis 1 the treatment of acute cerebral
1schernia 1s not yet settled, but at least some patients seem to be axded by
its induction  Certamn patients with weakness following cerebral angiog-
raphy, or followmg carotid ligation, especially seem to be benefited Stel-
late ganglion paralysis may be induced i the hope of 1ncreastng blood flow
to the bramn The preferred approach 1s an anterior one 1 which 10 ¢cc of
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1 or 2 per cent solution of procaine are mjccted against the sixth or seventh
cervical transverse process, permuttng downward diffusion of the drug to
the ganghon (I1g 2) Aspiration before injection 18 always ndicated, lest
ijection be made nto a sertebral vessel Carbon dioxtde inhalations and
ijections of papavenne (0 1 to 0 2 gm ) may also be used for vasodilatation
If cerebral 1schemia 1s indicated by paresthesia, weahkness, or hemanopsia
following caroud ligation, immedsate removal of the ligature may be indi-
cated, and this 15 an emergency bedside procedure for which an emergency
tray should be avatlable

N-RAY EMAMINATION

1t 15 infrequently important to have immediate x-ray films of the skull
after head mjury Most of the ume, sufficient information for deciding
about operation comes from clinical observattion When films are necessary,
they usually may be obtained 1n the recovery room, using a portable x-ray
apparatus and film cassettes incorporatng fine grnids  Special electrical con-
duits and portable x-ray machinery should be incorporated 1n the equip-
ment of the recorery room, for thus, exposures shorter than those obtaned
with conventional apparatus can be made with proportionately better films,
especrally 1n restless or semi-stuporous patients An anteroposterior view
and both lateral views can be had wathout twisting or turmung the patient’s
head, and these usually suffice for emergency use

POSTOPERATIVE ORDERS

The following orders for postoperative and post-trauma care should be
considered as guides only, obwiously, the circumstances of each case may
mvahdate some and add others Currently accepted abbreviations will
greatly reduce the bulk of the writing

Cramotomy

In general the orders are mtended to warn of increasing intracramal
pressure, as with hemorrhage or edema Pain 1s rarely extreme, and seda~
tion 15 contraindicated

L Pulse rate, blood pressure reading and respiration rate recorded
every fifteen minutes for two hours, every thurty mnutes for two
hours, every hour for four hours or until the patient awakens, then
every four hours Call restdent if blood pressure falls as low as 90
systolic or rises above 150 systolic, 1f respiration becomes periodic
(Cheyne-Stokes), or 1f pulse rate goes below 70 or above 140 *

* These levels of warning

vary according to the preope;
patient, mnduced hypotension, £ preoperauve figures, age of

blood Joss, etc
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2 Temperature (rectal) recorded immediately and every four hours,
1f 1t rises above 103° F (or 39° C), give aspirin by rectum (10
gm for an adult) and alcohol bath until temperature falls to at least
101°F or38°C

3 Have patent on side or abdomen with head turned, no pillow or

clevation of back rest unul patient 1s conscrous and his blood pres-

sure 1s stabilized

Aspirate nasopharynx as mndicated by noisy respiration

Conunue flurds which were started mn the operating room and add

5 per cent dextrose m water to give an intake of 2000 cc more than

was lost during operation Add vitamun B complex (e g , “Solu-B”

with ascorbic acid) to each bottle of fluid

6 Cathetenize panent every eight hours if necessary, 1f unconscious-
ness or incontunence 1s prolonged more than twenty-four hours, use
indwelling catheter

7 Flwds by mouth when patient 15 conscious, unless he 1s nauseated

Aspirin (0 6 gm ) by mouth every three hours as needed for head-

ache

If dressing becomes blood-soaked, remnforce with stenle dressings

and call resident

Other orders which mught be needed, depending on surgeon and opera-

[* I
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ton, include

10 Proctoclysss, of 300 cc of 25 per cent saturated solution of mag-
nesium sulfate, to run 1 during one to two hours

11 If patient has a postoperatrve convulsion or had convulsions before
operation, call resident and give Dilantn, 0 2 gm by rectum with
01gm to follow thrice daily (rectally until oral use can be started)

12 Penscithin given mntramuscularly, 600,000 umnits daily, for three days

13 Hase sterle ventricular needle at bedside

Larmnectomy

Besides the usual measures for postoperative care, espectal watch 1s

needed to permut warnng of ncreasing swellmg or bleeding withun the
spmal canal Bowel and bladder care, and the avoidance of decubitus
ulcers are of specral interest. The same general orders are used following
possible mnjurses to the spie

1 Pulse rate, blood pressure reading, and respiration rate are recorded
every fifteen minutes for two hours, every thurty munutes for two
hours, and every hour until patient awakens, then every four hours
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Call resident if blood pressure falls to or below 90 systolic or pulse

rate 1s outside the range of 70 to 140, call 1f there 15 cyanosis or du-

ficult respiration

Rectal temperature recorded every four hours If 1t mises above

103° T (39° C), give aspinn (05 gm by mouth, or 10 gm by

rectum) and bathe patient with aleohol untl temperature falls to at

least 101° T or 38° C

3 Turn patent from side, to back, to side, every two hours, keeping

spme correctly aligned at all umes (“logwise”) Prop in posiuon

with pillows

Conunue fluids already started and add 5 per cent deatrose

water* to g e an mtake of 2000 cc more than was lost. Add vita-

mn B complex (¢ g, “Solu-B" with ascorbic acd) to cach boutle

of flmd

Indwelling catheter, 1f patient does not vord 1n eight hours

Tluds and soft diet as tolerated after nausca

Morphune sulfate (1/6 grain, or 0 01 gm ) by hypodermic injection

on awahenng with severe pan, and every four hours as needed

thereafter

If dressings are saturated with blood, reinforce with sterile dressings

and call resident

If bed 1s wet or wrinkled, replace bedclothes with dry ones Notfy

resident 1f red pressure arcas appear

10 When patient 1s awake, chech and record movement and pin per~
ception 1n all four extremities every hour

L8
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Additional orders may include

11 Pemcillin, 600,000 umts, given intramuscularly daily for three days

12 Have artificial respirator available (for pattents having high cervical

laminectomy)

If patient 15 trrational and restless, give oxygen mtranasally (5 liters

per minute) or put In oxygen tent

14 Muneral ol (30 cc ) daily for three days, then soapsuds enema if
there has been no bowel movement before then

15 When patient 15 awake, flex and extend knee and hip every time he
15 turned

16 Have bed board put under mattress, 1f not already there

* If Jaminectomy 1s a part of a ureterostom:
y for hydrocephalus, use dextrose
i salme (to replace chlonde lost from cerebrospsnal fluid drainage) ’
't If patient 1s paraplegic or expected to be start Munro udal drainage

13



176 NEUROSURGERY
Head Injury

Observation 15 needed to warn of mising intracramal pressure, and
pothung 1s done which may interfere with this observation In general,
shock 15 treated first, then assocrated chest and abdomtnal wounds, then
extrenuty fractures, then head injury

1 Awaken patient hourly and make him respond (verbally 1f possible)
If necessary, apply panful pressure to the supraorbial notch or
styloid processes under the ears If patient’s response 1s slower than
before, or if he 15 unresponsive, call resident at once

2, Record blood pressure reading and pulse and respiration rates
every half hour for four hours, then hourly until panent awakens,
then every four hours Call resident 1f systolic blood pressure nises
or falls 20 mm or more, if respiraton becomes irregular, or if
pulse rate goes below 70 or over 140 per muute

3 If pupils become unequal 1 size or fail 1o respond to Iight, call
resident immedrately Check every tume pauent 1s awakened

4 Bed flat, with pattent turned side to side every two hours while
unconscious

5 Aspirate secretions as mdscated by noisy respiration

6 Temperature (rectal) recorded every four hours Aspmnn (10 gm)
by rectum and alcohol bath for temperature over 103° F or39° C

7 Nothung by mouth, unless patient 1s fully awake and not nauseated.

8 No x-ray exammation, unless spectfically ordered.

9 If patient 1s restless, catheterze, and repeat 1 eight hours if there
has been no wmtertm vording

10 Bed rails up, restramn ope arm and opposite leg if patent tries 10
get out of bed Change position of patient and restraints eiery 170
to four hours

Additional orders which may be needed mclude

11 Pemaillin, 600,000 umts every two hours mntramuscularly (if there
15 cerebrospmal flid leal)

12 Do not plug bleeding ear or nose, and permut bleeding ear to be
nearest bed

13 1If patent has a convulsion, make sure arrway 1s properly placed:m
mouth, call resident, and give Dilantin, 02 gm , by rectum

14 Make sure tetanus toxord or antitoxin has been given 1o admutting
100mM OF ZIv€ NOW

15 Gne 8 cc. of paraldehyde by rectum if patient 15 overly active 1
spite of restratats or 1s disturbing other patients
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16 Watch for clear wet area around sheet under bleeding ear or nose,
as sign of cerebrospinal flwd leak

17 In infants, palpate fontanelle cvery hour and call 1f 1t becomes
tense

Carotid Ligation

This tm ol es possible 1schemia of the bramn and use of anticoagulants
to present ascending thrombosis

Watch for bleeding tto the nech, 1if swelling occurs, call resident

Make patient wiggle fingers and toes on side opposite 10 neck in-

ciston every fifteen minutes for two hours, esvery thirty munutes for

four hours, then hourly for twenty-four hours If unable to do so, 1f

peculiar sensations appear, or 1f speech 15 difficult, call restdent and

get ready tray for stellate block and tray for opening meision

3 Clotung ume daily recorded, with Dicumarol dosage to be de-
termuned after report 15 available

4 Send unne speamen daly to laboratory for microscopic study for
blood cells

5 No narcotres for first twenty-four hours

6 Cold compress to neck

N -

Cerebral Angiography

The complications of importance here are cerebral swelling, reacton
to contrast matenal, bleeding 1n the neck, and respiratory distress When
angography has been performed with the patient under general anesthesia,
orders 1 through 4 under cramotomy are repeated

Addional orders may include

1 Papavenine, 02 gm (3 grawns) given mtramusculatly now, and 0 1

gm (1} grams) every four hours until the patient 1s awake, then
by mouth

If patient has new weakness of one side, call resident and get tray
for stellate block

Magnesium sulfate proctoclysis (300 cc of 25 per cent saturated
solution) to run 1n for one to two hours

Benadryl, 50 mg given intravenously (if there are hives following
use of Diodrast or other contrast medum)

Tce collar to neck, 1f there has been bleeding

Steam wnhalator, for respiratory distress following mtubation
Have tracheotomy set and respiratory aids placed at bedside for
use 1f respiratory obstruction develops

N
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Chapter §

SURGERY OF THE EYE

MAURICE D PEARLMAN, MD

Rxcovmy ROOM PERSONNEL tn a modern hospital can help the eye depast-
ment maternally while attending certain postoperative eye patents by (1)
carefilly handling these pattents so as to prevent any damage to the eye
area, and (2) bewng alert to recognize signs of compheanons appeanng dur-
mg the recovery room stay This chapter ss addressed to recovery room
personnel without special traming 1 or knowledge of ophthalmic surgery
and nursing care who will want general guidance 1n the care and handling
of eye pauents

Actually, a small percentage of eye patients requires recovery room
care because most of the patents undergo relatively simple regional (retro-
bulbar) anesthesta and are selected or pretreated carefully so as to be free
of serous general disorders However, the seriousness of the condstion of
the few who do require such care will range from syncope preventing im-
medsate leaving of the hospital followwng the simple removal of a surface
cmnder to the state of shock resulung from the removal of an mtraccular
foreign body under general anesthesia

Surgical eye patients are umique m two specific regards, among others
First, they are tautly anxious and apprehensive because the eye and its sight
are so 1mportant that both munor and major eye problems cause equally
great concern This concern should be allayed by considerate, compas~
sionate and encouraging attention Second, they have undergone surgery on
tissues so delicate, relauvely small and trreplaceable that any trauma which
causes damage postoperauvely may result m profound visual loss This
second regard emphasizes the reason why special care 1s needed

INSTRUMENTS, DRESSINGS AND MEDICATION

A portable and compact eye tray contaimng some essential wnstru-
meats, dressings and medications should be assembled according to the eye
178
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department’s preferences and hept available i the recovery room for
prompt use The following are recommended as a mintmum

INSTRUMENTS MEDICATIONS
Tlashlight (focusing) Anubiotie solution and ointment
Ophthalmoscope Angesthetic solution and omtment
Magnfying loupe Cyclopt 1 and
Lid retractor Miotic solution and ointment
Tine ussue forceps Physiological saline solution
Pointed cye sassors Sodium fluorescein solution

Bandage scissors

DRISSINGS
Eye pads
Cotton
Adhesive or cellophane tape
Alumunum eye shields
Elastie roll bandage (2 inch)
‘Toothpick swabs

Eye solutions and omtments, when ordered, are best instilled behund
the Jower Iid and into the lower comunctival formx by drawing the shin
below the lower id downwards while the patient looks upwards A single
drop of solution or a drop-sized portion of omntment 1s sufficient The -
stilling tip of the dropper or tube should never touch the edge of the Id
and thereby become contamnated, but 1t must come close enough to the
eye to avoud splattering (Tigs 1 and 2)

Occlusive eye dressings of laminated cotton-gauze pads are secured
with adhesive or cellophane tape by anchoring at the forehead and cheek
Pressure dressings are applied sumlarly, but need more padding and ughtly

Fig 1 Fig2
Fig 1  Proper mnstllation of a solution 1nto eye
Fig 2 Propet mstillation of owtment into eye
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Fig 4 Pressure eye dressing
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Tig 5 Protective shield over eye dressing

overlapping tape strips or elastic roller bandage (Figs 3 and 4) To protect
the eye which has been operated upon further, a suff mask or shield 1s
placed and secured atop the eye dressings (Fig 5)

SPECIAL ASPECTS OF EYE ANESTHESIA

As mentioned earlier, most eye surgery 1s performed with the patent
under regional (retrobulbar) anesthesia General anesthesta 1s usually re-
served for children, psychotics and unusually apprehensive, uncooperative
or tremulous persons With exther type of anesthesia, however, a topical
anesthetic, facial akinesta, or curare-like agents may be used to enhance
the anesthetic effects

For 1opical anesthesia a surface anesthetic, such as tetracane, 15 used
to prevent pamn due to stimult from the conjunctiva and cornea during and
immediately after surgery However, since the effects last only about fifteen
munutes, the instillation must be repeated when a prolonged result 1s re-
quured

Facial akinesia 1s produced by mjecting an anesthenic agent (e g , pro-
caine) around the region of the facial nerve trunk or its branches to block
motor innervation to the orbiculans oculi muscle (Fig 6) This will prevent
forceful closure of the lids for about three hours

Curare-like agents are used by some eye surgeons to weaken or paralyze
the extraocular muscles during surgery and thereby reduce the chance for

complications from undesirable eye movements Their use for this purpose
15 still rather experimental
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Fig 6 Techmque employed 1 1nd facial akimesia

Regronal Anesthesia

Regional anesthesia ss preferred by almost all eye surgeons because st
avoids the problem of postanesthetsic complications (respiratory, gastro-
1ntestinal, and others) and the need for intratracheal manipulations, bulky
apparatus around the face, and body restramnts The patients are given 3
barbiturate and a narcotic to produce muld sedation, and tend to duft mto
a light sleep, free of pamn, from which they are easily araused to follow
commands and perhaps report subjective sensations They usually can
return to thewr hospital rooms and regular floor nursing care immedtately
after leaving the operating room

General Anesthesia

General anesthesia carries with it three special dangers to the eye con-
cerning which operating room and recovery room personnel should be
mformed chemucal injury to the cornea and comyunctiva, pressure damage
to ocular circulation and self-mjury

Chemical inqury to the cornea and conjunciiva takes place when volate
anesthetic agents (e g , ether, chloroform, Vinethene) are accidently spifled
mto the eye, causing superficial and coagulative damage to the epithelial
wssues and considerable pain, discharge and blurred viston Fortunately,
this damage 1s reversible, when proper treatment s instituted, because the
eputhelial tissues regenerate 1n several days When such an accrdent occurs
a surface anesthetic (e g, 05 per cent fetracaine) 15 wstilled to stop any
pan, the eye 1 1rrigated with a iberal quantity of saline solution and, lastly,
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a surtable antibiotic (¢ g , sulfacctimide) solution 15 mstiled 1nto the cye to
prevent secondary infection

Pressure damage 10 ocular arcrdatson can readily occur duning general
anesthesia 1n both nonocular and ocular patients Sustained and firm pres-
sure on the cye by such objects as o hand, bony arm promunence, pillow,
rubber mask edge, or tubing, increases the ntraocular pressure and may
interrupt the retinal blood flow and result 1n permanent visual loss It
15 the obvious responsibility of the anesthesiologist 1n the operatng room
and the nurse 10 the recovery room to guard the decp-sleeping patient
agamnst this serious danger, for treatment has been frustless to date

Self-tnry to the vulnerable postoperatn e eye can be nflicted by the
patient as he emerges from general anesthesia because he tends to claw and
ub the eye and mos e his head excessively Therefore, the patient must be
restramed and protected diligently unul fully awahke

PREVENTION AND RECOGNITION OF OCULAR
COMPLICATIONS

As stated at the beginning of this chapter, recovery room personnel
can render service by striving to prevent and recognize ocular complica-
tions 10 eye panents under their care

Means of Prevention

The means of prevention have also been suggested earlier and can now
be summarized under three headings

1 ReassuraNcE  Eye patients need cheerful and frequent verbal en-
couragement Especially those having both eyes covered feel strange, fear-
ful and alone They are startled and alarmed by treatments or mamupula-
tons which are given without warning Therefore, 1t 1s best to first speak
to the patient and to explain procedures to hum

2 SHIELDING AND PROTECTION OF THEEYE  This 15 accomplished by
hand and arm restramts, or elbow splints, unul the patient has recovered
from general anesthesta, and by keeping a nigid shueld over the eye dressings
1o prevent acaidental injury

3 MmNmvizaTion oF Movements This admonition apphes par-
ticularly to patients who have had intraocular surgery It 1s not necessary
10 1nsist on absolute immobihization of the body, for this 1s an 1mpossible

requirement Narcotics, anodynes, barbiturates or antiemetie drugs may be
needed to help 1 minmizing motion

Means of Recogmition

The most important postoperative complications 1n an eye are hemor-
thage and rupture or dehiscence of the surgical wound The hemorrhage



184

may be obvious, through saturanion of the dressings, or concealed withun the
eyeball Likewsse, the wound rupture may be macroscopic or microscopic
1n degree When these complications are obscure, only the traned observer
can recogruze them, but, whether obvious or obscure, the following symp-
toms and signs should alert one to theiwr posstble presence

1 Presence of blood stain on the bandages which seems to be increasing
1n size

2 Severe parn which 1s erther persisting or 1ncreastng within or around
the eye that has been operated upon

When either or both of these conditions exsst the eye surgeon or his
assistant should be notfied immediately

SPECIFIC PROBLEMS AND ROUTINES IN EYE CARE

Eje patients requunng intensive therapy 1n 2 recovery room can be
differennated, for purposes of management, into three groups, according
to therr special requirements and problems the extraocular surgical group,
the mtraocular surgical group and the group with eye injuries In present-
1ng these groups, surgical terms will be mentioned which are unfamiliar to
those 1n other fields of medicine A glossary of the more comumon ones has
therefore been placed at the end of thus chapter

SURGERY OF THE EYE

Care of Extraocular Surgical Patients

Thus group of panents consists of those who have had operations m-
volving the orbst and 1ts contents, extraocular muscles, Ids, lacrimal ap-
paratus, copjunctiva, superficial cornea, and the globe or eyeball itselfy
when enucleated or eviscerated The following 1s a partial list of procedures
to which members of this group may have been subjected.

ORBITAL PROCEDURES LACRIMAL PROCEDURES
Exenteration Dacryorhinocystotomy
Exploratton Dacryocystectomy
Fracture reduction Nasolacrimal probing
Decompression Laceration repair

L1p PROCEDURES SUPERFICIAL CORNEAL PROCEDURES
Canthotomy Superfiaal keratectomy
Blepharorrhaphy Pentomy
Tarsorrhaphy Tattooing
Prosis correction
Ectropton correction GLOBE PROCEDURES
Entropion correction Ea‘:ﬁiﬁz‘;‘;
Laceranon repair Cyclodiathermy

CONJUNCTIVAL PROCEDURES
Conjunctival plasuc operaton
Repaur of chenucal 1njuries

EXTRAOCULAR MUSCLE PROCEDURES
Recession
Resection
Advancement



SURGERY OF THE EYE 185

In performing these procedures, 3t 15 not pecessary to enter the eye-
ball, hence the designation “extraocular”” Either regional or general
anesthesia 15 used The cye ss usually dressed and bandaged with a firm
pressure dressing A protectn ¢ shield 1s sometimes advisable for a few days

In the recovery room the dressing may have to be remnforeed or tight-
encd If the patient 15 asleep, precautions are necessary to prevent self-
njury from wild hand and arm movcments by using restraints But, except
for this restriction, strict immobility 1s not cssential The head and body
can be moved rather freely It1s permissible to roll the patient (towards the
side which has not been operated upon) to aspirate secretions from the
throat and promote gravitational drainage from the upper respiratory tract
The principal postoperative complication occurring i this group 1s hemor-
rhage from the operatine site, and thercfore any sign of blood saturating
the dressings should be reported and mvesugated

Rouune orders for this group when leaving the recovery room are as
follows

1 Keep the cye dressing firm aganst the ey e, using additsonal tape of
necessary

2 Gnve aspin (10 grans) and codemne (1/2 gran) orally every four
hours for relief of pain, as necessary

3 TPanent may be propped up mn bed as he desires, but may turn only
to the side which has not been operated upon

4 DPauent may have bathroom prvileges, he should be assisted, at
first, by a nurse or aide

5 Normal diet and fluids

Care of Intraocular Surgical Patients

This group of patients consists of those who have had operations upon
the globe, deep corneal layers, sclera, s, ciliary body, lens, vitreous and
retina On page 186 15 a parual list of procedures to which members of
this group may be subjected

In performing these procedures 1t 1s necessary to enter the eyeball
and/for mampulate tissues under the fibrous tunic of the eye (1e,sclera and
cornea) ‘The integnity of the wound dunng the early postoperative period
15 obviously important For these procedures, also, erther regional or gen-
eral anesthesta 15 used The eye 15 dressed with occlusive dressings and a
Pbrotective shield or mask 1s applied Often binocular patches are applied
to msure maximum wactvity of the eyes, and, when thus 1 done, the eye
which has been operated upon will be 1dentified or “tagged” by an extra
Prece of adhesive tape placed on the mask or brow
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GLOBE PROCEDURES

LeNs PROCEDURES

Perforating mury repair Intracapsular lens extraction
Extracuon of mtraocular Extracapsular lens extraction
foreign body Linear extraction
‘Traumatc rupture repair Duscisston
CORNEAL PROCEDURES Capsulectomy
Keratoplasty VITREOUS PROCEDURES
‘Trephnation Transplantation
Paracentesis Intravitreal injection
SCLERAL PROCEDURES (arr or saline solution)
Sclerecromy RETINAL PROCEDURES
Scleral resection Electrodiathermy
Scleral buckling Electrolysis

Iris AND CILIARY BODY PROCEDURES
Indectomy
Indotomy
Ins transfixion
Indodialysis
Indenclessis
Cyclodialysis
Gomotomy
Gontepuncture

In the recovery room the “keynote” in the care of this group of pa-
uents should be “LIMIT ALL HEAD MOVEMENTS AS MUCH AS
POSSIBLE » If the patent 1s asleep, strict precautions are necessary 10
prevent self~inyury and violent head movements When he 1s awake, he
should lie supme with his head on a small pillow Slow, imited head move-
ments are perrussible, but the head 15 never hfted off the prilowy Usually 2
few kind, reassuring words relax the patient as much as does an opiate
Since the eye which has been operated upon 1s covered and shielded, com-~
plications will be difficult to detect Any persisting or increasing pain i or
near the eye 1s an tmportant symptom and should be reported to the sur-
geon Itis desirable to have the surgeon or his assistant supervise the trans-
fer of the patient to his hospital room

Routmne orders for this group when leaving the recovery room are 5
follows

Keep pauent supme A single pillow ts pernutted

Apply bed raid

Lainut visttors to the immediate farmly Perhaps name them
Prohibit mcomung and outgomng telephone calls

Order a soft dset fed to the patient while he remams flat
Prolubit bathroom privileges and bed Iinen changes

Keep room darkened

ES - R AN S
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8 Gnve aspinn (10 grains) and codeine (1/2 gran) orally every four
hours for pamn as necessary

9 Report any persisting or increasing pain i the cye to the surgeon
or his assistant at any hour

Care of Patients with Lye Injuries

All patients having eye injunes ulumately require speenalized care by
an ophthalmologist The 1nitial attention, howescr, 15 the responsibihity of
the first professional person who attends the patient, and this care will
enhance or rum the final prospects of the cye

Chemucal 1njuries, cspecially those due to an alkaly, demand the most
immediate treatment with copious imgations of water or physiological
saline solution This treatment 1s made caster by first instilling a topical
anesthetic (e g, 0 5 per cent tetracaine) 1fa particulate chemucal 1s present,
a 1id retractor 15 needed to Lift the hid while the chemical 1s being flushed
out of the formices

Patients with concussion and perforaung mjurnies of the eye require
ophthalmological care from the beginning, and such patients are handled
m the same manner as the intraocular surgical group, with absolute bed
rest and shuelding to the eye No eye medications or manpulations should
be wstituted untit an accurate apprasal of the eye damage 15 made

Finally, anyone with a head or face injury should be suspected of hav-

;ng eye damage as well, because such eye injuries are often masked or over-
looked

ABRIEF GLOSSARY OF OPHTHALMOLOGICAL SURGICAL TERMS

Advancement of eye muscle Surgical detachment of an extraocular muscle tendon
followed by reattachment at an advanced point to correct strabismus
Blepharoplasty The plastic surgery of the eyehds
Canthotomy Surgical division of the outer canthus horzontally
Capsulectomy Exasion of the capsule of the crystalline lens
Cyclodialys1s The operation of forming a communication between the anterior
chamber of the eye and the suprachoroidal space to overcome glaucoma
Cyclodiathermy* Destruction of a portion of the ciliary body by electrodiathermy
m cases of glaucoma
gatryccystccmmy Excision of the wall of the lacrimal sac
acryocystorhinostomy The operation of forming a communication between the
B lacrimal sac and the middle meatus of the nose through the lacrimal bone
Emopmn The eversion of the edge of the eyelid
lectrodmthermy The generation of heat 1 tissue by hgh frequency electric
current sufficient to coagulate and destroy tissue Utilized 1n correction of
- glaucoma and retinal detachment
ectrolysis The passage of a direct (galvamic) electric current through tissue to
destroy tissue cells
Entropion The 1nverston of the edge of the eyelid
Bucleation The removal of the eyeball, en toto
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Ewvisceration The removal of the contents of the eye, the sclera being left intact
Exenteration The removal of the orbutal contents en masse
Extracapsular Jens extraction The removal of the cataractous crystalline lens after
1ts capsule 1s opened
Gomopuncture Operation to create a perforated channel connecting the anterior
chamber angle space and the subconjunctival space Performed to relieve
congentital glancoma
Gomotomy Operation to open the angle trabeculum and relieve congemtal glau
coma
Intracapsular lens extracuon Remaval of the cataractous crystalline lens en toto
withun 1ts capsule
Indectomy Surgical excision of a part of the s
Indencletsss Deliberate strangulation of a ship of the 1f18 1n & corneal ncison 0
correct glaucoma
Iridodialysis The separation or loosentng of the 1r1s from 1ts attachment
Indotomy An mcision nto the ir1s
Irs transtixion Piercing through of the inis to relieve pupillary obstruction to aque
ous flow
Keratectomy Excision of a portion of the cornea
Keratoplasty Plastic surgery of cornea, v1z, corneal grafung
Linear extraction Method of removal of congemtal cataract
Nasolacrimal probing Maneuver to force patency to the nasolacrimal duct system
Orbital decompression Removal of a portion of the orbrtal wall to relieve intra
orbital compression which 15 creating harmful exophthalmos (protrusion of
the eye)
Paracentests Surgrcal puncture of the eyeball—usually snto the anterior chamber
Penitomy Surgical incision of the conjunctiva and subconjunctival tissue about
the whole circumference of the cornea
Ptosis Drooping of the eyehd
Recession of eye muscle Surgical detachment of the muscle tendon followed by
reattachment at a more proxumal pesition
Resection of eye muscle Surgical detachment and excision of a poruon of muscle
tendon, followed by reattact of the r tendon to the original
site of isertion
Scleral bucking Surgeal thinning and in-(or e-)vagination of 2 scleral sector to
help correct retinal detachment
Scleral resection (or shorterung) Surgical excision of a scleral sector to help correct
rettnal detachment
Sclerectomy Surgtcal exciston of a portion of the sclera adjacent to the cornea to
overcome glaucoma
‘Tattoomng The permanent coloring of the cornea chuefly to conceal scars
Trephination The surgical boring of a arcular operung 1n the corneoscleral
region (imbus) to correct glaucoma




Chapter 6

SURGERY OF THE EAR, NOSE
AND THROAT

FRANCIS L. LEDLRER, M D, and EMANUELL M SKOLNIK,MD

Rr_sovkczwmrss becomes a matter of split-second timing and common
sense response when the urgency of the moment requires Avoidance of
surgical misadventures (acadents and complications) 1s accomplished by
careful planning and readiness to mect every expected need Surgical
logistics require skill and the detailed training of all personnel, both medical
and pentmedical

The otolaryngological procedures to be covered in this chapter are
those most frequently performed They may be modified by personal
preference and eisting physical facthities, but are n the main designed for
their basic principles of apphication

THE EAR
RADICAL MASTOIDECTOMY
General Care

Following radical mastoidectomy the patient should be hept n bed
for the first twenty-four hours with his head down His surroundings should
be quiet, and the hight dim He may be allowed out of bed on the second
Postoperative day

He may be given a diet as tolerated

Analgesics such as Demerol and codemne are gven as requred for
Telief of pan Sedatives are given to allay restlessness Antibiotics should
;Z:ﬁ‘numstered only when complications develop or a febrile reaction 15

est
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Complications
The possible complications nclude facial paralysis, hemorrhage,
labyninthitss, menmgiss, Jateral sinus thrombosss and otogensc bram
abscess
Peripheral factal paralysis becoming evident during the aperation 1s due
to surgrcal trauma It treated by ymmediate decompression of the nerve
If the werve has been severed, an end-to-end anastomosss 15 performed
Facual paralysts becomung evident several hours following operation usually
15 due to edema of the nerve or to extreme pressure of the packing on an
exposed portion of the nerve Thus 1s treated by removal of the packing and
redressing of the wound, a minumal amount of pressure beng applied
Hemorrhage, 1 most mnstances, 1s of venous ongin This can be eastly
controlled with packing and 1s usually of lutle signuficance
Labyrinthitis may be serous or purulent The serous type 1s evidenced
by vertigo, loss of equilibrium and impawrment of hearing, nystagmus may
be present Antihistamunies (Be or Dr ) and sedatives will
usually give rehief of symptoms Purulent labyrinthutss 1s evidenced by com-
plete loss of hearing and severe vestibular symptoms The paching should
be removed from the d cavity and dramnage promoted Intemsve
anubiotic therapy should be mstituted The patent should be observed
closely for evidences of mtracranial compheations
Memngtss 35 mansfested by elevated temperature, headache and stuff
neck Spunal tap 1s necessary to confirm or disprove the diagnosis The
meningitis may be an external pachymensngins or a diffuse menmgiis
Exther type 15 treated by removing the packing from the mastosd cavity and
gving more intensive parenteral anubrotic therapy than had been employed
If mdicated, the surgical cavity should be revised and the tegmen removed
Lateral sinus thrombasts 1s charactenized by septic temperature chulls,
frequently associated with a sixth nerve palsy of the same side (with deep-
seated pan) and paplledema X-ray films may show evidence of mvaolve-
ment of the bony covering of the sinus plate The reactton to the Quecken-
stedt test (increase of cercbrospinal flwd pressure on compresston of the
mternal jugular vemns) 1s negative Surgical operung of the smus 1s tndicated
Following this the patient should have absolute bed rest in a dim and quiet
room His blood pressure and pulse and resprration rates should be checked
cvery fifteen munutes untl they have become stable The state of shock 1s
combated with cardiac tomcs and ntravenous fluids Oxygen therapy 15
grven as needed Antibionics are admunsstered in high dosage, both itrave-
nously and mtramuscularly Anticoagulants (Dicumarol, heparmn) may be
useful, but transfusions of whole blood are best Diet 1s governed by
toleration, plenty of flurds should be gtven orally, if possible Local treat-
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ment conststs 1n gentle and gradual removal of the packing during the first
five days following the opening of the sinus The dressings are changed
frequently to permut the wound to granulate For a long time the patient 1s
watched climeally and frequent x-ray check 1s made

Otogenic brain abscess 1s generally the result of nadequate surgery
ora process that has gone beyond the confines of mastoid cavity per sc, and
frequently 1s not diagnosed unul several days following mastoid surgery
When 1t occurs the mastoid cavity should be revised, the tegmen taken
down, and the brain abscess drained by aspiration through the dura The
general care following this 1s the same as that described for the lateral sinus
thrombosts patient, except no anticoagulants are employed The dressings
are changed frequently, atleast once a day Complete drainage of the abscess
should be assured, because this 15 the essential condition for healing,
diverticula or secondary cavities wall cause recurrence, and the abscess
must close progressively from the nside to the periphery Recovery 1s
charactenzed by the disappearance of headache, obnubilation and nystag-
mus Persistence of the symptoms 15 indicativ ¢ of encephalitis or secondary
abscess Papilledema may persist for a long ume Scquelae may be repre-
sented by psychic troubles and epileptic seizures

Care for Epidernuzation of Mastord Cavity

In dressing the wound, absolute stenile technmque should be employed
for about a month after operation The eaternal dressings are changed as
needed The paching and stitches are removed about a weel, after operation
Antbiotic powder 15 mnsuffiated mto the cavity and a sterile cotton wick 1s
placed m the meatus The second dressing 1s done on the tenth post-

operatve day A 2 per cent aqueous solution of gentian violet and antbiotic
powder are applied

FENESTRATION
General Care

Following this operation the pattent 15 kept 1n a lying position for the
first twenty-four hours, and then the head of the bed 15 gradually elevated
unti the patient assumes a sem-sitting position by the third or fourth post-
operative day If there 15 a mimimum of dizziness he 1s allowed out of bed
na wheel chair The room should be extremely quet and dimmed for the
first twenty-four hours

The blood pressure and pulse and respiration rates are checked four

times a day until they are normat and stabilized The temperature 1s checked
three times datly
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The diet 1s guided by the patient’s tolerance As a rule the fenestration
operation 1s associated with severe dizziness and voruting If dehydration
occurs, flurds should be given ntravenously m moderate amounts For a
pertod of two to three days the patient may have to be placed on a surgical
hqd diet admunistered every three hours The symptoms of dizzmess
and vomiting will determine the dietary regimen

Bonarmune (25 mg given three times a day) or Dramamine (50 mg
three tsmes a day) will aud greatly 1n the control of the severe vertigo and
vomuting If the patient 1s unable to take medication orally the parenteral
route may be used Antibiotics should be administered 1n adequate dosage
for at Jeast a week Analgesics may be given for the relief of pain (Demerol,
codeme) and sedatives to allay restlessness

Complications

The possible complications iclude facial paralysss, hemorrhage
labyninthitss and menngits

Facial paralysis and hemorrhage are treated 1 the same manner 45
when they occur following radical mastordectomy

Serous labynnthutis always develops to some shght degree following
fenestration The patent usually complains of vertigo of a rotatory typé,
loss of equlibrium and lowerng of the hearing threshold Honzontal
nystagmus 1s clearly visible, past powting and dnft can be ehcited The
Weber test (with the 256, 512 or 1024 tumng forh) shows lateralization to
the ear which has not been operated upon, owing to cochlear depression
However, bone conduction hearing can be evidenced 1n the ear subjected
to operation Antthistaminics (Bonamupe or Dramarmine) and sedatives can
be usefully admimstered The symptoms of serous labyrinthins usually
disappear three weeks after the operation, dizziness and nystagmus can be
elicited only during sudden movements and when pressure 15 exerted on
the fenestra by instrumentation

Purulent labyrnthuns 1s evidenced by complete loss of hearing 1n the
ear which has been operated upon and ncrease 1 vestibular symptoms The
packing should be removed and antibiotics should be admnystered 1 igh
dosage, observation should be mamntamed for evidence of intracramal
extension

Menmngitis 15 evidenced by elevated temperature (over 101°F 1n
adults), associated with headache and stuff neck Spinal tap 15 performed to
confirm or disprove the diagnosis In view of the antibiotic therapy wmsti-
tuted preoperatively and continued postoperatisely, 1t may be necessary
to increase the amount, combine the drug mn use with a synergistc anti-
brotic, or replace the onginal drug used with other anubiotics
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Care for Epidermization of Cavity

Unnecessary manipulation should be avoided Complete ascptic
techmque 15 a must The first dressing 15 done on the sixth postoperatve
day, employing completely stenle techmque The packs over the flap are
left m situ Antibiotic powder 15 1nsufflated 1nto the wound The stitches
are removed The second dressing 15 done on the tenth postoperatne day,
sterile techmique being used Al packs are removed Anubiotic powder s
nsufflated 1nto the wound An antiseptic ss applied to the mcision A stenile
cotton wich 15 placed 1n the meatus Dressings are done 1n 2 sumilar manner
on the fourteenth and twenty-first days On the twenty-first day the cavity
15 pamnted with a 2 per cent aqueous solution of gentian violet If any evi-
dence of infection 1s seen 1n the cavity, daily dressings with the application
of anubsotics are indicated

OTOPLASTY
General Care

The patient should rest 1n bed, lying on his back to avoid pressure on
his ears, for the first twelve hours following otoplasty He may be given
analgesics 1f he has pain Antibiotics should be adminstered to prevent
mfection His diet will depend upon his toleratron

Local Care

To avoid displacement of fragments the dressings must not be dis-
turbed The stitches are removed on the sixth postoperauve day Trauma
to ears should be avoided for at least 2 month

Complications

The complications consist of hematomna and local mnfection

When a hematoma oceurs the dressings are removed and the blood 15
asprrated according to sterile techmque A pressure dressing 1s then applied

When signs of local infection occur, the dressing 15 removed The
wound 1s cleaned thoroughly and packed with Aureomycin gauze The
amount of antibiotics given parenterally 15 increased

THE THROAT

TONSILLECTOMY
General Care

Bed rest 15 enforced for the first twenty-four hours following operation
An ice collar 15 apphed continuously Ice chips are given by mouth six
hours after operation The early diet consists of ice cream and gelaun
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The diet 1s guded by the patient’s tolerance As z rule the fenestration
operation 15 associated with severe dizziness and vomuting If dehydration
occurs, fhuds should be given intravenously 1n moderate amounts For 2
pertod of two to three days the patient may have to be placed on a surgical
hgwd dier admimstered every three hours The symptoms of dizzmess
and vomuting will determune the dietary regimen

Bonamune (25 mg gnen three times a day) or Dramamine (50 mg
three times a day) will ad greatly in the control of the sevete vertigo and
vomuting If the patient 15 unable to take medication orally the parenteral
route may be used Antibioncs should be admimstered 1 adequate dosage
for at least a week Amalgesics may be given for the relief of pam {Demerol,
codeme) and sedatives to alfay restlessness

Complications

The possible comphications mnclude facial paralyss, hemorrhage,
Iabyrinthius and memngins

Facnal paralysis and hemorrhage are treated m the same manner 28
when they occur following radical mastoadectomy

Serous labyrinthinss always develops to some shght degree followng
fenestration The patient usually complains of vertigo of a rotatory types
loss of equitbriam and lowenng of the hearng threshold Honzontal
nystagmus 15 clearly vistble, past pomting and drift can be ehicited The
Weber test (with the 256, 512 or 1024 tuning fork) shows lateralization to
the ear which has not been operated upon, owmng to cochlear depression
However, bone conduction heanmg can be evidenced m the ear subjected
to operation Anul (8 or Dr ) and sedatives can
be usefully admimstered The symptoms of serous Jabyrmtlutis usually
disappear three weeks after the operation, dizzmess and nystagmus can be
elicated only during sudden movements and when pressure 15 exerted on
the fenestra by mstrumentation

Purulent labyrinthits 15 evidenced by complete loss of heaning mn the
ear which has been operated upon and merease 1n vestibular symptoms The
packing should be removed and antibionces should be admmnstered 1 hugh
dosage, observation should be mamtamed for evidence of mtracransal
extension

Menmgtis 15 evidenced by elevated temperature (over 101°F 1
adults), associated wath headache and st neck Spinal tap 18 performed to
confirm or disprove the diagnosis In view of the antsbrotic therapy msti-
tuted preoperatively and contnued postoperatively, st may be necessary
1o increase the amount, combine the drug 1n use with a synergistic anti-
biotic, or replace the onginal drug used with other anttbrotics
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When a pulmonry foreign body —tooth, sponge, tonstl, blood, instru-
ment—is present its position should be established radiologically Tt 1s
removed by endoscopic means

Systemic complications—septicemia, pyemid, menngitss, embolism—
are treated as indicated by the symptoms Anuibiotic therapy 1s intensified
and fluids are admimistered intrvenously

Otalgia as a rule represents referred pain from the tonsillar fossac

INCISION OF PLRITONSILLAR ABSCESS
General Care

Bed rest 1s maintained for at Jeast twelve hours Warm gargles are
ndicated for their soothing and heat cffects Anubiotics, selected according
1o sensitnvaty tests, are given parenterally

Complications

The complications nclude closure of the incision, hemorrhage and
edema of the larynx

Closure of the incision 1s treated by reopening 1t with forceps

When hemorrhage s profuse 1t 1s controlled by packing the mcision
with a 1/4-inch gauze stnp

In edema of the laryna the airway 1s evaluated by ndirect laryn-
goscopy Tracheotomy 1s performed if indicated Whenever there 15 any
doubt as to the airway, 1t 15 best to tracheotomuze the panent Procrastina-
tion may result 1n serious consequences

HEMIGLOSSECTOMY
General Care

Bed rest 1s maintaned for the first twenty-four hours following opera-
ton A cold, bland liquid det 1s given Tart juices or spices are avorded for
about two weeks The pauent’s mouth 15 washed with perowide solution
(half strength of a 3 per cent solutton) after each meal Anodynes (Demerol,
codewne) are given as required Broad spectrum antibiotics should be ad-
mistered A suction machine should be present at the patient’s bedside
for use if needed

Complications

The complications include hemorrhage and laryngeal edema
When hemorrhage occurs the oral cavity 15 1nspected by direct sHum-
mation The bleeders are ligated

When laryngeal edema 1s manifest the aurway 15 mspected by indirect
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Rectal suppositories (barbiturate) are given for the relief of pawn and rest-
lessness The temperature and respiration rate are cheched every hour untid
they are normal Anubiotics should be admsmstered if the patent had
frequent exacerbattons or orgamic disease (rheumatic fever, rheumatc
heart disease) before the aperation The admuntstratton of vitammns K and C
has not been shown to be of any defimnve value

Complications

The complications tnclude hemorrhage, shock, local infection, respira-
tory obstruction, foreign body m the lungs or bronchy, systemic complica-
uons and otalgia

Hemorrhage 1s evidenced by dehydration, restlessness, fever, tachy~
cardia and tachypnea Immediate hemorrhage 15 that occurnng six 1o
twelve hours after operanon The pharynx and check tonsillar fossae should
be checked carefully for evidence of clotted blood Large quantiies of
bright red blood may be vonuted Any clots found should be removed
under direct vision of the pharyngeal cavity Pressure 15 applied over the
bleeding tissues by using a gauze sponge If bleeding 1s profuse the bleeders
are tied off and the bed of the tonstllar fossa 15 sutured The use of cautenz-
ing chemicals 15 avorded General anesthesia should not be used for the
suturing if the bleeding occurs on the day of the onginal operation, smce
its use at this nme may cause a systemic reaction A rectal anesthetic {2
barbiturate) to sedate the patient 1s indicated If all other methods of
control of bleeding fail, the external carotid artery should be hgated
Transfuston with plasma or whole blood should be given according to the
general condition of patent

Delayed hemorrhage, occurning on the fifth to seventh day post-
aperatively, 1s usually due to ifection and sloughing Treatment consists
1 suturing the bleeding area

Shock 1s evidenced by embarrassed respiration, cold extremities and
difficulty 1n arousing the pauent The panent 15 placed in the Trendelen-
burg postion (foot of bed raised) Oxygen under pressure 15 admumstered
The heart 1s sumulated with Coramne or strychmne Whole blood ot
5 to 10 per cent dextrose solution 1s given mtravenously

Local infecuon—phlegmonous mflammation, abscess, or lymphadeno-
pathy—ss treated by mnsttution of adequate dramage of the purulent collec-
tion and the admumstration of appropnate antibiotics, as determined by
culture and sensitivity tests, parenterally in large dosages

Resprratory obstruction may be due 1o edema of the uvula, palate or
farynx When 1t occurs the arrway should be cheched with theard of ndsrect
laryngoscopy Tracheotomy should be performed, if indicated
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NASOANTRAL WINDOW
General Care

‘The patient 15 placed 1n bed with his head turned to the side not opet-
ated upon to favor dramnage Anodynes may be gven if necessary The
dict1s gorverned by tolerance Antibiotics are adminustered only when fever
1s present or comphications oceur

Local Care

The sinus operated upon 15 1rngated on the first postoperatrve day and
then every day thereafter unul the return s clear

Complications

These include hemorrhage and persistent suppuration

Hemorrhage occurs rarely following this operation It can be controlled
by paclung the cavity

Persistent suppuration may indicate that more radical treatment 15
required.

CALDWELL-LUC OPERATION
General Care

The patient should be kept 1n bed for the first twenty-four hours fol-
lowing operation, with his head raised and turned to the stde not operated
upon to favor drainage He may be allowed out of bed on the following day
Anodynes are given for relief of pan as dicated Antibiotics are ad-
munstered 1f fever or complications are present The diet 15 governed by
tolerance The patient should rinse his mouth after each meal with hydro-
gen peroxide (half strength of 2 3 per cent solution) To avord subcutaneous
emphysema he should not blow his nose

Local Care

The paclung 15 removed progressively, starting on second postopera-
tveday The stitches are removed from the vestibulum of the mouth on the
sixth postoperative day Thereafter the smus which has been operated upon

should be ingated through the inferior meatus every other day until a
clear return 15 obtamed

Complications

The complications nclude hemorrhage, hematoma, severe pam, fever
and oroantral fistula

Hemorrhage 15 conftrolled by packing the cavity
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laryngoscopy Moderate edema 1s treated by admumstering oxygen and
mtensifying the antiblotic therapy A tracheotomy set should be in readiness
by the patient’s bedside If the edema becomes severe a tracheotomy should
be performed

THE NOSE AND ACCESSORY SINUSES
SUBMUCOUS RESECTION OF NASAL SEPTUM

General Care

Bed rest, with the patient’s head somewhat elevated to favor outward
dramage of blood, 1s mamtaned for twelve hours following the operation
To avord bleeding, the patient should not attempt to blow his nose
Anodynes may be given for relief of pamn and sedatives to allay restlessness
The diet 15 governed by toleration Hot food and excessive liquids should
be avorded

Local Care and Patient Instructions

The packing 1s removed from the nose after twenty-four hours A wick
of stenile cotton 15 placed m each nostn! The patent 15 mstructed not te
blow his nose, to avo:d intranasal trauma and the use of intranasal ointment,
and to engage 1n no vigorous activity for several days

Complications

These are hemorrhage, swelling of the nose, headache, hematoma and
fever

If only slight oozing of blood 1s present, 1t 1s not necessary to remove
the packing If the bleeding 15 severe, the paclung 15 removed and the
bleeding points are checked under direct tllumination The nose 1s repacked
with petrolatum gauze

Muld swelling of nose 1s a common reaction and requires no treatment
When the swelling 1s pronounced the packing should be removed and
antibiotics should be given

Headache may be due to tight paclung and/or sinusitis When 1t occurs
the packing should be partially removed, the antibiotic therapy mtensified,
anodynes given m higher dosage 1if indicated, and the temperature closely
observed

Hematoma of the roof of the palate will disappear spontaneously

If the patient has fever he should be kept 1n the hospital The anti-
biotic therapy should be mtensified and observation mawmntained for signs of
mtracrantal complications
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NASOANTRAL WINDOW
General Care

The patient 15 placed 1n bed wath his head turned to the side not oper-
ated upon to favor drnage Anodynes may be given if necessary The
dict 1s governed by tolerance Antibiotics are admunistered only when fever
1s present or complications occur

Local Care

The smnus operated upon 15 imgated on the first postoperative day and
then every day thereafter unuf the return s clear

Caomplications

These include hemorrhage and persistent suppuration

Hemorrhage occurs rarely followsng this operation It can be controlled
by paching the caviry

Persistent suppuration may tdicate that more radical treatment 15
required

CALDWELL-LUC OPERATION
General Care

The patient should be Lept 1n bed for the first twenty-four hours fol-
lowing operation, with Ius head raised and turned to the side not operated
upon to favor dramnage He may be allowed out of bed on the following day
Anodynes are given for relief of pan as indicated Anubioucs are ad-
muustered if fever or complicauons are present The diet 15 governed by
tolerance The patient should ninse his mouth after each meal with hydro-

gen peroxide (half strength of a 3 per cent solution) To avord subcutaneous
emphysema he should not blow his nose

Local Care

The packing 15 removed progressively, startng on second postopera-
tve day The stitches are removed from the vestibulum of the mouth on the
sixth postoperative day Thereafter the sinus which has been operated upon
should be irngated through the inferior meatus every other day unul a
clear return 1s obtamed
Complications

The complications 1nclude hemorrhage, hematoma, severe pamn, fever
and oroantral fistula

Hemorrhage 15 corftrolled by packing the cavity
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A hematoma 1s generally absorbed

Severe paimn 1s relieved by giving sedatives, analgesics and, eventually,
narcotics

Fever 1s usually indicative of ostertis or ascending wnfection m the
nasal cavity When 1t occurs, all packs should be removed and mtensive
anubiotic therapy mstituted

Treatment of a small oroantral fistula consists i cauterizing the edges
If the fistula 1s large, 1ts edges are freshened and sutured

RADICAL FRONTAL SINUS OPERATION
General Care

The panent remains 1n bed for the first twenty-four hours with hus
head shghtly raised After this he may be ambulatory, if his condrtion
permits Analgesics (Demerol) are admumstered if necessary Antibiotics
are grven when a complication or fever 1s present The diet 1s governed by
tolerance To avoid subcutaneous emphysema the pattent 15 wnstructed not
to blow his nose

Local Care

A pressure bandage 15 placed over the eye on the side operated upon
for the first twenty-four hours to decrease the reaction The drain 1s left in
situ for three to four days to prevent retention The stitches are removed
on the sixth postoperative day

Complications

The comphcations include subcutaneous emphysema, retention acc-
dent, diplopra, osteomyelitis and fistulization

Subcutaneous emphysema usually occurs if the patent blows his nose
after the operation It 1s treated by applying a compressive dressing for a
few days, and, eventually, removing a few sutures

Retention accident 1s evidenced by frontal pain, palpebrofrontal edema
and fever When 1t occurs, all packs should be removed and a dramn mserted
mto the cavity

Diplopia 1s due to mjury to the tendon superior oblique muscle

Osteomyelitis may occur when operation 1s performed when the sinus-
1tss 15 1n the acute stage Tt 1s usually charactenized by headache, edema and
fever The involved bone should be removed and intensive antibiotic
therapy mstituted

When fistulization occurs the packs are removed and the fistula 1s

closed -
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MA\NILI ARY RESI CTION
General Care

Bed rest 1s mantamed for the first twenty-four hours with the head of
the bed raised 1o favor outward drainage of blood The patient may be
ambulatory thereafier 1f hus conditton pernuts The blood pressure and
pulse and respiration rates are cheched every fifteen munutes unul they
become stable Oxygen therapy 15 given of necessary An 1ce bag 1s placed
over the operatne site and 1ce chips are given the patient by mouth as
mdicated Analgesies (Demerol) and sedatives (barbiturates) are adminis-
tered as needed  Antbrotics arc admimistered becausc of the contact of the
operatnve site with infected cavities (mouth and nose) If necessary the
patient may be fed through a Levin tube for the first few postoperative
days A soft dict 1s gnen by mouth if this 1s tolerated

Local Care

The packing 1s changed on the fourth postoperative day The stitches
are removed on the sixth postoperatne day A foam-rubber temporary
prosthests 15 placed 1n the cavity, the prosthests being cut according to
shapeand size of the cavity Itis explamed to the pauent that he can eatand
talk much better wath 1t in place The patsent 15 1nstructed to remove and

cleanat at least twice a day A final plastic prosthesis 1s placed in the cavity
when healing 15 complete

Complications

Hemorrhage, hematoma, local infection, pulmonary involvement and
sloughug down of the flap compnise the complications

Some oozing of blood 1s the rule If bleeding 15 severe, the packing 15
removed, the bleeders are tied off or diathermocoagulated, and the cavity
1s repacked

A hematoma 1s generally reabsorbed

When local mfection occurs the packing 1s removed and the cavity 15
cleansed with a 3 per cent solution of peroxide and repacked with Aureo-
mycin gauze Antibiotic therapy 1s intensified and governed by culture and
sensitivity tests

When pulmonary complications occur, the condition 1s evaluated
clinically and radiologically and treatment mstituted as indicated by the
findings Antibiotic therapy 1s intensified
e If the flap sloughs down the wound 1s cleansed thoroughly and the
S sings are changed frequently The wound 15 allowed to granulate

econdary closure may be made after freshenung the edges, if necessary
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A hematoma 1s generally absorbed.

Severe pamn 15 relieved by giving sedatises, analgesics and, eventually,
narcotics

Fever 15 usually ndicatnve of osteins or ascending infection 1 the
nasal cavity When 1t occurs, all packs should be removed and mtensne
antibiotic therapy mstituted

‘Treatment of a small oroantral fistula consists i cauterzing the edges
If the fistula 1s large, 1ts edges are freshened and sutured

RADICAL FRONTAL SINUS OPERATION
General Care

The patent remains n bed for the first twenty-four hours with hus
head shightly raised After this he may be ambulatory, if hus condition
permuts  Analgesics (Demerol) are adnumstered if necessary Antibiotics
are grven when a complication or fever is present The diet 1s governed by
tolerance To avord subcutaneous emphysema the pattent 1s mstructed not
to blow us nose

Local Care

A pressure bandage 1s placed over the eye on the side operated upon
for the first twenty-four hours to decrease the reactton The dramn 15 leftn
situ for three to four days to prevent retention The sutches are removed
on the sixth postoperatsve day

Complications

The comphcations include subcutaneous emphysema, retention accr-
dent, diplopia, osteomyelitss and fistulization

Subcutaneous emphysema usually occurs 1f the patient blows hus nose
after the operatton It 1s treated by applymg a compressive dressing for a
few days, and, eventually, removing a few sutures

Retention accident 1s evidenced by frontal pam, palpebrofrontal edema
and tever When st occurs, al packs should be removed and a dram mserted
wmto the cavity

Diplopsa 1s due to myjury to the tendon superior oblique muscle

Osteomyehitis may occur when operation 1s performed when the sius-
115 15 n the acute stage It 1s usually charactenized by headache, edema and
fever The nvolved bone should be removed and ntensive antibotic
therapy wmstituted

When fistulization occurs the packs are removed and the fistula 35
closed
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Local Care

The dressing and sphint are removed & week after operation The
sutches arc removed ten to fourteen days postoperatnvely Even minimal
trauma should be avoided for at Jeast a month
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NASAL FRACTURE
General Care

Bed rest 1s mamtaned for the first twelve hours with the patient’s head
somewhat elesated to favor outward dramnage of blood and secrenons To
prevent displacement of fragments the patient must avord blowng hus nose
Antibiotic therapy 15 generally i order as the nasal cavity 15 contarminated
Anodynes may be given for relief of pain and sedatnves to allay restlessness
The diet 15 governed by toleration, only small amounts of food are to be
gren

Local Care

Ice packs are placed over the nose to keep the swelling at 2 pumumum

‘The pachung or the nose 2re not disturbed lest the fragments be dis-
placed The dressing and packing are removed at the end of the first post-
operative week Even munima) trauma should be avoided for about 2 month
at Jeast

Comphlcations

The complications are hemorrhage and mfection

Hemorrhage 15 controlled by replacing the packing

When iafection occurs the temperature should be checked frequently
The antibiotic therapy should be mtensified and the packung replaced with
Aureomycm gauze

RHINOPLASTY
General Care

The patient 1s kept in bed for the first twelve hours following operation
with hus head somewhat elevated to favor outward dramnage of blood He
should not attempt to blow his nose Antibiotics must be admunistered to
prevent snfection from the contamnated nasal cavity and to avord compli-
cations Anodynes (Demerol) may be given for rehief of pun A dietss gren
as tolerated An 1ce pack 1s placed over the eyes to munmize the reaction

Complications

Swelling and hemorrhage are the comphcations

Swelling of the nose and surrounding regions 1s common Ifsr1s severe,
wet cold packs should be apphed

Hemorrhage usually occurs if the paching 1s not properly placed
When 1t occurs, the nasal cavity should be repacked A hematoma, if
present, should be asprated with sterile technique
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produces more than merc annoying discomfort, 1t 1s of truly physiological
sigmficance These far-reaching effects of thoracic pain are of tremendous
importance
Tirst, pam of even muld degree sesults 1n some limutation of thoracic
expansion, but 1t assumes great smportance wWhen marked sphnung of the
chest wall occurs Most patents with an injured hemithorax automaucally
restrict motion on the affected side, continuing, however, to make relativ ely
full use of the ummvolved b cage Aggravation of pain, or failure to dis-
sociate the motion 1n the two hermithoraces, produces shallow, jerky respira-
uons which often are grunting mn character, because now both sides are
being affected Such a situation 15 obviously grave because ventdanon 15
poor, cough 1s neffectnv ¢ or even impossibe, 2nd secretions are retained 1n
the bronchial tree This clinical picture often 1s the result of a vicious cycle
mnuated by pan which produces spasm of the chest wall musculature
which can and does become of 1tself pamnful, and therefore pain leads to
pamful spasm, compleung the vicious cycle
Secondly, even more subtle than these mechanical effects, pan can
apparently produce pulmonary changes reflexly which tend to mcrease
bronchial secretions and decrease the patient’s ability to expel them, per-
haps by producing some degree of bronchospasm and bronchorrhea Thus
condition 15 called a “traumatic wet lung” and 1s a well-recognized clinical
situation which often follows chest wall trauma
Control of pan, then, 1s of paramount importance and 1t 13 to be
accomplished by judicious use of general measures, narcouics, and/or inter-
costal nerve block
GENERAL MEASURES A change of position 1n bed, a change m the
elevation of the head rest, readjustment of pillows, readjustment of a lumpy
or constrictive dressing, and proper attention to the possibility of tape or
friction bums are always to be considered by the thoughtful attendant and
therr 1mportance should not be munimized Dramnage tubes often con-
tnibute to chest pan, but are a necessary evil in most instances Tubes that
are too large constitute an aggravating source of pam when placed nter-
costally The tubes should be supported at the bedside by slings of some
sort (pims or tape) so that they do not pull at the chest wall, and, for obvious
reasons, care should be exercised that the patient does not lie on them
Narcorics  Most adult patients can be carned on moderate doses
of such drugs as morplune or Demerol, given every three or four hours
Dosage should be gauged by the patient’s size, age and tolerance to pan,
rathet than by any preconcewved schedule Each dose should provide ac:
ceptable relief of paim, but should not unduly depress other functions, such
as respiration, cough, or the patient’s ability to cooperate It 1s better to use
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SURGERY OF THE CHEST

HIRAM T LANGSTON, MD

WHEN CONFRONTED BY THE PROSPEGT of caning for a postoperatnve chest
patient the unimtiated person 15 generally awed and 15 overtahen to some
extent by fear of the unknown This mysterious aspect of the problem
should be dispelled because 1t mulitates agaunst a clear analysis of any ab-
normal sttuation and fods the application of logic to any corrective steps
that may be required Even though there remams much to be learned about
the mtumate mechamsms of cardiorespiratory physiology, most of the clini-
cal difficulties 1 the immedate postoperative period can be understood
1 the light of sumple and basic principles

GENERAL CONSIDERATIONS COMMON TO ALL THORACIC
SURGICAL PROCEDURES
Regardless of the type of operatne mtervention that was casried out,
certain features are common to the postoperatrie period These will be
considered separately msofar as possible

Pain

The discomfort produced by the maision through the soft nissues 15
of no particular significance, being, as a rule, no different from that caused
by wounds of sumlar magmitude anywhere else The most important factor
1s the pain produced by the mcision through the costal chest wall, regard~
fess of whether 1t mcludes resection of rib, 15 entirely ntercostal, or m-
volves multiple-tib resection as 1 a thoracoplasty

1t furthermore seems practical to classify such pan more or less arbs-
tranly as bag of exther psychological or physiological signsficance Psycho-
Jogcally sigmficant pamn 1s of primary concern to the patent because 1t 15
objectionable and disturbmg—"“just plamn hurts > When the pam, however,
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Care of the Tracheobronchal Tree

Attention to the respiratory system 1s generally accepted as a routine
matter after any surgical procedure, but 1t1s particularly important follow-
1ng operations that interfere directly with the function of the respiratory
organs Particularly 1s thus true following pulmonary operanons for dis~
orders 1n which more or less abundant tracheobronchual secretions occur
Not only can these sccretions become displaced throughout varous por-
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Fig 1 Techmque of intercostal nerve block

t10ms of the pulmonary bed, but blood from the operauve site may gravitate
mto the remaming portions of the system Thus, 1t 15 clearly understood
that such situations must be corrected mn the postoperative period if 1t has
been ympossible to prevent them durmng the surgical act In any event, the
mamtenance of anesthesia, the presence of endotracheal or eudobmm,:}ual
tubes and the manipulations required result 1n some increase 1n tracheo-
bronchal secretion The methods employed 1n the torlet of the tracheo-
bronchual tree include nducing the patient to cough, intratracheal catheter
suction, bronchoscopy, use of muscellaneous adjuncts and tracheostomy
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the small dose somewhat more often than to resort to a large dose with
wider spacing 1n t:ime  Thus 15 partrcularly true if the patient 1s allowed to
develop pronounced sphinting of the chest wall between doses, because the
vicious cycle mechamsm (referred to above) of pamn followed by pamful
spasm 1s more difficult to break up than 1t 1s to prevent Also, m patients
who are unwilling to cough sansfactorily on demand, such an exercise will
often be profitably engaged i after the narcotic has become effective Such
timung can mimimize the undesirable side effects of narcotic admunustration

InTERCOSTAL NERVE Brock  Smce thoracotomy mncisions through
the costal chest wall can and do easily implicate the intercostal nerves,
blocking of these pathways emerges as a very logical procedure 1n the con-
trol of postoperative pain Furthermore, 1n the event of severe pain or par-
ticularly if there 1s difficulty in the expectoration of secretions and the
presence of a “wet lung” 1s suspected, wmnterruption of reflex pathways 1s
mandatory In fact, 1t 1s often the dramatic improvement 1n the status of
the pulmonary bed following intercostal or paravertebral anesthetic block
that argues strongly for a reflex basis for the development of the “wet lung ”
The simplest procedure 1s the intercostal block and thus techmque 15 the
one recommended

Procane 1n 1 per cent solution 1s the agent of choice, utilizing 4 to 6
cc to each nerve The block should be carried to the nerve involved by the
mnciston and extended to at least one or preferably two nerves above and
below this 1 order to assure adequate control of overlapping mnervation
Attempts to block the mtercostal nerve at a point medial to the angle of the
11b are not recommended because of the danger that the solution may enter
a prolongation of the dural sheath which occasionally extends outward to
this point, and result 1n an intraspinal njection of the anesthetic agent
Also, since the nerve runs obliquely across the intercostal space medsal to
the angle of the rib (and 15 not, therefore, located 1n juxtaposition to the
nib), no satisfactory landmark 1s present to mnsure accuracy in the procedure
Attempts to block the nerve anteriorly are generally unsatisfactory because
the principal trunk of the nerve 1s bemng broken up by the giving off of 1ts
various branches The direct infiltration of a fractured b at the site of
fracture may, of course, be justified occasionally

Long-acting agents seem to offer no consistently superior results over
procame, and some of them may be distinctly dangerous Procaine blocks
may be repeated as required, and, whereas the first attempt may bnng
relief that lasts for the expected period of pharmacological action of the
drug, the second or thurd injection may result m prolonged periods of re-
Lief by mterrupting muscular spasm
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produced by too prolonged suction Oxygen for adminstration should be
avarlable between periods of active suctiomng

The tracheal catheter can usually be gwded nto either bronchus
clectnely by turming the head away from the side which 1t 1s desired to

Fig 2 Techmque of insertion of urethral catheter into the trachea

catheterize, 1 e , the head being turned to the left will permut catheterization

(:ti;r the night bronchus This 1s especrally true 1f the catheter 1s passed

ough the nose 1nstead of the mouth Obviously, the maneuver must be
mmaltzed with the tip of the catheter above the tracheal ifurcation

RONCHOSCOPY ~ Should the previously described methods fail, or, 1f

the panient has developed a recogmzed atelectasis, cleansing of the n';chém
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INDUCING THE PATIENT TO CoUGH During the first few hours after
operation, spontaneous cough as well as probably the intrinsic broncho-
motor mechamsms, which include ciliary action of the limng epithelum,
15 obtunded Pamn, furthermore, makes the 1dea of coughing distinctly un-
attractive to the patient, so that the persons m attendance must msist on
such performance It 1s not enough merely to order the patient to cough,
but the order should be firmly, though sympathetically, mnsisted upon until
three of four good deep coughs have erther indicated a dry tracheobronchial
tree or the secretions present have been delivered

Manual support of the operated upon or mjured side by the attendant
or by the patient’s own hand, exerting gentle pressure timed to comcide
with the expulsive effort of the cough, will often be helpful There 15 o
method of cleansing the tracheobronchial tree that approaches cough 1n
efficiency, and msistence on 1ts proper execution 1s mandatory regardless of
the estimated amount of secretions present

One other benefit derived from coughing 1s, of course, 1ts effectiveness
n promoting lung re-expansion when this organ or a portion of 1t rematns
to be expanded 1n the thoracotomized side

INTRATRACHEAL CATHETER SucTION Occasionally, a patient will
resist the most persuasive and well-integrated efforts at effective coughing
and some more certamn method of stimulating cough 1s required To excite
coughing, a urethral catheter, size 14 or 16 F , 1s inserted through the nose
and passed nto the oropharynx (Fig 2) When the tip of the catheter 15
estimated to be just above the level of the glotts, 1t 15 rapidly advanced dur-
ng the mspiratory phase of respiration with the object of having 1t enter
the trachea If difficulty 1s encountered in effecting this maneuver, chang-
g the degree of flexion or extenston mn the nech or utthzing varying
amounts of traction on the tongue may permut its accomplishment The
entire maneuver 1s carried out as a bind procedure without prelumnary
preparation of the patient

Once the catheter enters the trachea, coughung in hardly be re-

strained Even though this alone may accomplish the desired results, inter-
muttent suction applied by attaching a moderately strong suction apparatus
to the catheter has the advantage of mechanically removing the liberated
secretions The catheter should be introduced nto the trachea discon-
nected from the suction apparatus or, if connected, the suction should be
turned off, because active suction at the catheter tip renders 1t very difficult
to pass the catheter through the glotts

The suction should be applied to the catheter for short periods of a

few seconds only, because severe drops 1 oxygen saturation levels can be
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be carnied out, but this procedure, or its counterpart, the placement of an
ndwelling endotracheal tube, 15 to be performed only at the decision of 2
highly expenenced person, because the circumstances demanding 1t indi-
cate avery grave situation indeed One admonition scems warranted Once
the endotracheal tube 1s placed or the trachcotomy 1s performed, virtually
the entire responsibility for clearnng the arrway falls on the attendants, be-
cause the expulsts e phases of cough on the part of the patient are deaidedly
reduced 1n efficiency

Oxygen Therapy

Admumstration of oxygen 1s standard practice, particularly in the m-
mediate postoperatise peried, and 1s usually conunued until the patient has
reguned consciousness and full reliance can be placed on the phystological
mechanisms that control respiration ‘Therefore, oxygen 1s indicated merely
to tnsure that adequate oxygenation 1s maintained and should not be con-
tnued after the patient can accomplish this by breathing room arr, because
1t reduces respiratory effort, thereby favoring decreased ventilation, and
retards the mobilization of tracheobronchual secretions

It 1s important to emphasize the point that oxygen will rebeve symp-
toms of respiratory distress, and 1s, therefore, a very useful drug, but, asn
the case of narcotics, care should be exercised that 1t not be used merely to
2bate symptoms without correcting the underlying derangement that pro-
duced them

The weanung of the patient away from oxygen may be started when-
ever 1t 1s estimated that such a move 15 feasible on clinical grounds It
should be mtiated by reducing the flow from 5 or 6 liers per munute
(which 15 the usual volume mutially given) to 2 or 3 liters per minute The
pulse rate 15 carefully checked before such reduction and then recheched
after a pertod of ten or fifteen mimutes on the reduced flow If there 1s no
appreciable elevation 1n the pulse rate, 1t can be assumed that sufficient
OXygen 1s bemg given After another forty-five munutes or one hour have
elapsed, the oxygen flow can be further reduced or may be discontinued if
Do untoward result 15 seen or discomfort 1s experienced, and there has been
0o significant change 1n the pulse rate

Oxygen may be given by means of a tent, by nasal catheter, or by mask
Nasal catheter admumstration 15 the method most commonly employed
The gas should be properly humdsfied to overcome the severe drying
effect of the direct flow on the nasal and pharyngeal mucosae This can be
accomplished by using water Because the presence of the catheter, acting
as a foreign body, leads to its becorung encrusted with secretions, the
catheter should be changed daily or twice daily ’
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bronchial tree under direct vision by resorting to the passage of a broncho-
scope 15 1ndicated

This procedure should be carried out by someone appropnately ex-
penenced 1n the use of these mstruments Generally the procedure should
be carnied out 1n the recovery room or 1n the patient’s own room without
removal to an operaung room Fully induced anesthesa, as for a drag-
nostic bronchoscopy, need not be insisted upon, and actually may be unde-
strable since coughung 1s a welcome result of the procedure Control of the
gag reflex by applying 1 or 2 per cent Pontocame or 5 or 10 per cent cocamne
solution to the pharynx and laryngopharynx, and, perhaps, enough te the
larynx by spraying to avoid the possibility of laryngeal spasm, 1s generally
all that 1s required

A preliminary dose of the currently used narcotic may be useful m
mmmizing discomfort for the patient

A conventent method of carrymng out the procedure 1s to place the
back rest so as to bring the patient to Fowler’s or semu-Fowler’s position,
the operator mounting the bed frame behind the patient and ntroducing
the bronchoscope from this position

MISCELLANEOUS ADJUNCTS  In order to assure effecuve cough, relief
of pam 15 paramount to be sure, but also proper attenuon must be paid to
1nsure mechanical efficacy insofar as the bellows action of the chest 1s con-
cerned Adequate ngress of atr 1nto the lungs 1s necessary to provide the
proper propulsive force behund secretions m order to expel them Properly
functiomng systems of dranage and correct medastinal alignment will
generally insure the existence of these factors

Overly wisctd secrettons may be difficult to expel and the correction
of thus factor may be sought by (1) proper hydration and (2) admimstration
of expectorants or detergents The latter mclude ammonium chlonde and
the 10dides 1 the form of sodium or potassium salts (The latter named
may not be desirable 1n tuberculous patients ) Detergents, such as Alevaire,
may be helpful and can be nebulized by oxygen or admmistered by hand-
operated nebulizers Steam 1inhalation 1s often another valuable adjunct to
treatment

At this pomt, a comment should be made about the use of atropine
and 1ts derivatives Belladonna or atropime does, of course, reduce bronchial
secretton, but 1t must be remembered that 1t does so by reducing principally
the water content while the amount of total solids remams essentially un-
changed. This results 1n mcreased viscosity to the secretions, which 1s not
generally destrable

TracreoToMY  Occasionally, the performance of a tracheotomy
may be required 1n order that very frequent endotracheal aspiration may
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Towler’s position As a norm, 1t may be smd that a systolic blood pressure
reading of 100 mm of mercury or over 11 a semiconscious patent, who was
normotensisc onginally and 15 quict, 15 an acceptable level, parncularly af
the pulse rate 15 1n the naighborhood of 100 or less
Talls 1n blood pressure levels call for a check on the pleural drmnage
systems (uf present) to determune that they are functioning propesly and,
therefore, tnsuning the phystological 1ategrty of the ventlatory mecha-
nisms, as well as to indicate whether there 1s evidence of bleeding from
within the chest If the results of this 1vestigation are negative, then free-
dom from obstruction to the airway by secretions must be looked 1nto and
one should ascertain that an adequate oxygen supply 15 being delivered to
the lung A reduced circulatory volume may then be considered and the
matter of blood lost balanced agamnst fluids guven should be reviewed with
aneye to deternuning the need for additional blood to be admimstered by
transfusion Laboratory determinations, such as red blood cell counts, and
determinations of hemoglobin and hematocnit values, are hardly rehable
under the early postoperative circumstances and blood volume determuna-
tions are not generally available, or, for that matter, practcal Thus, mature
clinical judgment 1s the best source of opinton
Under the normal rate of evolution, the blood pressure and pulse rate
should be stabilized by three to four hours after the operation, at which
time the head of the bed can be elevated and kept up to a pomt of comfort,
unless the change in posture adversely affects the blood pressure, demon-
strating thereby 1ts actual lack of stability
ARRHYTHMIAS AND CARDIAC FAILURE  Cardhac yrregulanties are by no
means uncommon after thoracic operations, particularly pulmonary resec-
uons Rught-sided resections seem to be more vulnerable and pneumonec-
tomees seem to be more likely to result 1n this situation than do lobectomies
The wrregularities range all the way from occastonal extrasystoles to auricu-
lar fibrillation It 15 ikewase of interest to realize that these irregulanities
often are transient The episodes of irregularity may be unnoticed by the
patent or they may produce palpitation, dyspnea, weakness, fantness,
sweating, and often a pronounced degree of apprehension
The transient episodes that are relatvely asymptomatic call for no
particular treatment Irregulaniuies short of fibrillation, 1f symptomatic, can
usually be managed by muld sedation Aurtcular fibrillation tself can often
be controlled by sedation with relatively small doses of a barbrturate, al-
though 1ts frequently transtent narure does not demand mmediate action
Even when recognized to be present for considerable periods of tme, yet
producing few or no symptoms, no urgency 1s felt about attempting to
revert the thythm to normal Persistence of fibrillation for three or four
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The catheter should be so placed that 1ts tip delivers oxygen 1nto the
pharynx just behind the soft palate

The use of positive pressure oxygen will rarely be found to have a
place 1n the early postoperative period By 1ts tamponading effect, oxygen
under pressure can retard the transudation of flmd across the alveolocapil-
lary membrane and can even, perhaps, reverse this direction of flow The
most clear-cut example of this sttuation 1s found 1n pulmonary edema In
the vast majority of postoperative patients, the moisture present in the
tracheobronchual tree 15 a product of secretory acuvity by the cells of the
tracheobronchial tree, or represents blood spilled there durnng the opera-
twve mtervention This matenal, therefore, cannot be forced back mto the
circulatory bed across the alveolocapillary membrane Attempting to tam-
ponade such material by positive pressure oxygen can only result in packing
1t deeper mto the ramfications of the bronchi with obviously deleterious
results

The Cardiovascular System

GENERAL CONSIDERATIONS  In a patient whose blood losses at surgery
have been properly replaced, who has a funcuonally intact chest wall, and
has not been anoxic or hypercarbic during anesthesia, 2 moderate mcrease
1 pulse rate and a moderate fall 1n blood pressure are all that need be ex-
pected 1n the recovery pertod Under circumstances of hugh carbon dioxide
retention during surgery, alarmng falls 1n systemuc blood pressure may be
recorded postoperatively The tendency may be to consider this a picture
of circulatory collapse, due to madequate blood volume, when, nstead,
treatment should be directed toward support of the circulation by vaso-
pressor drugs and oxygen admunstration Thys circumstance 1s best man-
aged by the anesthesiologst and 1s most often encountered 1 the operating
room immediately after termunation of the procedure, while the anesthest-
ologsst 1s still 1n direct charge of the patient This situation 1s, of course,
lamentable and should not occur often, yet 1ts importance seems to justify
1ts being mentioned

Discussion, even though brief, of the above situation 1s important 1n
calling attention to the fact that the admunstration of 1ntravenous fluds of
whatever nature can cause overloading of the circulation after lobectomy
and, particularly, pneumonectomy

Actual blood pressure readings are, of course, of relative mmportance
and should be evaluated on the basis of preoperative levels Also, the patient
who 15 lymng still can be expected to have a lower level than one who 15
awake or has been moving m bed A patient who 1s recumbent 1n the flat
horizontal position will have a lower value than one who s 1 the semt-
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Beyond the discomfort to the patient, emphysema 1s not scrious of
1self Its smportance lics 1n the source of the air or i 1ts progressive char-
acter ‘The air remainung 1n the pleural space around an incompletely ex-
panded lung or lobe may be forced through defects in the costal portion of
the thoracotomy wound when the patent coughs, strains, or by other
means increases the intrapulmonary pressure If no significant amount of
the atr expelled from the pleura 1s replaced by aur leaks from the bronchus
or lung parenchyma through the bronchal fistulac, the process 1s sclf-
limited because the finally expanded lung or lobe wiil have displaced all of
the air from the pleura and no further increments can, therefore, be added
to the subcutancous ussues

Fig 3 Common sources and portals for disseruination of tissue emphysema A,
Lung defects, B, tracheal or bronclual defects, C, chest wall defects

If, on the other hand, arr 1s poured 1nto the pleural space through large
bronchual leaks or an aggregate of many small alveolar leaks, the presence of
emphysema 1s a serious problem, because 1t signsfies actual or potential
tension pneumothorax

Closure of the costal portion of the chest wall1s often not mechanically
ar ught, and 1t need not be so, because adequate decompression of the
Pleural space by drainage tube or tubes provides a ready exit for pneumo-
thorax air Supportive dressigs applied so as to hold the extracostal tissues
snugly agawst the costal Line of meision generally complete a reasonable
seal against sigmficant ar leak

Evidence, however, that arr 15 entening the pleural space at a rate

greater than 1t 1s bemng decompressed through the provided ewits

dr.
tubes), leading, therefore, (draunage

to forced decompression mto the soft tissues, 15
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hours, however, or any suggestion of cardiac farllure demands immediate
correction

The diagnosis of early cardiac failure 1s not easy to make after pul-
monary resection, particularly pneumonectomy, because blood flow 1s
creased through the remainmg lung and signs of basal congestion, evidenced
by most rales, are to be expected Thus 15 also true, but to a lesser extent,
following lobectomy An increase in respiratory rate that cannot be ex-
planed on other grounds, more than the expected moisture of the pul-
monary base or bases, dyspnea and tendency toward orthopnea, some 1n-
crease mn tracheobronchial secretions and possibly a declimng blood pres-
sure should be taken to mean probable signs of cardiac fallure The pulse
will show a rising rate Gross 1rregulanities 1n the pulse beat wll, however,
reduce the value of the pulse rate 1n evaluaung cardiac failure

The occurrence of fibrllation 15 not to be minimuzed, but it need not
be alarmung if transient and not accompamied by inefficient cardtac action
Any tendency to persist or to recur frequently, however, calls for efforts at
correction Quirudine 1s the drug of choice to convert the thythm, and can
be given 1n an 1mitial dosage of 6 grans followed by 3 gramns every four
hours In many cases, this will suffice to convert the rhythm Expert opiion
should be sought 1n the more refractory situations and no time should be
lost 1n domg this

If cardiac failure 1s suspected or present, digitalization 1s 1n order
Here again, mature opuon should be sought without delay

Other measures that are available for consideration, but require mature
judgment, and rarely are applicable m the first twenty-four or forty-cight
hours postoperatively, include phlebotomy 1n patients with circulatory over-
load and the use of diuretics to reduce total fiud volume They can be
effectively called upon to ameliorate the function of a failing heart, but are
applicable 1 limited circumstances only

Cardiac farlure 1n the absence of arrhythmia can and does occur, par-
ticularly after pneumonectomy The signs and symptoms are essentally as
outlined above and the the treatment 1s, of course, proper admmstration
of digitalis

Tissue Emphysema

SUBCUTANEOUS EMPHYSEMA ~ The escape of air from the pleural space
through the thoracotomy wound into the fascial planes of the extracostal
soft tissues constitutes an alarming situation 1f the amount of aur 15 great in
volume Once the air gains access to these superficial planes, 1t will spread
along them and may manufest its presence by distention of the areas -
volved, providing crepitus on palpation
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such as by resection of two or more ribs or by fractures myolving two or
more nibs both anteriorly and posteriorly Lihewise, fractures of nbs on
cither side of the stesnum, for example, can render flail a portion or all of
the sternum Thus, the mvofs ed portion of rib cage, being dissociated from
the remamder of the ngid costal framework, 1s pulled 1n on mspiration by
the negatnv e intrathoracic pressure, sinhing, consequently, as the rest of

A Normal Respiration

N [

Inspiration Expiration

B Paradoxical Motion

h

I:nsp::rdt;.on Expxratlon
Fir 4 Normal respiration and paradowical motion

the nib cage expands The reverse 1s true on exprration Such paradoxical
moton renders breathing mefficient, cough meffective and, what 1s even
more important, can and does shuttle air back and forth between the lung
underlying the flarl portion of the chest wall and the other portions of the
lc):el;nozary tree This latter feature results in re-breathing, leading to de-
oy 5¢C oxygenation on one hand and retention of carbon diox:de on the
er Shock 1s the mevitable end result The development of a *‘wet lung”
Is a frequent sequela of extensive chest wall trauma #
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ndeed indicative of a sertous situation It 1s necessary under these circum-
stances 1o increase the rate of pleural decompression Thus can best be done
by addng suction to the system of dramnage, of this 1s not already present
Leaks, and therefore emphysema, not controllable by this means will
probably require reoperatton to close the leaks at thesr sources

It 1s important in evaluaung emphysema to realize that once air has
escaped mnto the soft tissues at one point 1t can spread easily along fascial
planes and, therefore, the mere presence of crepitus over a widemng area
of soft tissue need not mean worsening of the situation Assessment of this
point requires observation over a pertod of tume to decide whether there
actually 1s more air under the skin or whether the same amount of air has
merely spread over a greater area The tenseness of the tissues 1s a reason-
ably rehable guide

MEDIASTINAL EMPHYSEMA  Whereas occasionally enough air can es-
cape mto the mediastinum to nterfere with the venous return or even with
breathing, 11 1s a rare occurrence Decompression of such a tension poeu~
momediastnum by malung an inciston imto the mediastnum through the
suprasternal notch 1s mentioned for completeness The problem of medi-
astinal emphysema 1s fundamentally the same as that of subcutaneous
accumulations of air

The dissemnauon of air 1 emphysema need not follow any precon-
cerved plan based exclusively on anatomucal arrangement of fascial planes,
because most often there 1s air escaping mto the subcutancous planes as
well as mnto the mediastnum  Thus, 1 advanced cases, air appears mn the
neck producing a “bull neck” and, perhaps, 1n the retropharyngeal tissucs,
producing a nasal quality to speech, along the vascular sheaths m the aoms,
or along the femoral vessels i the upper thigh, aside from the muscular
and subcutaneous planes over the thorax or even the abdomen Direct de-
compresston of the subcutaneous space by needle asptration 1s rarely useful,
and, if possible (by virtue of the completeness of the air layer), s meffective
n light of the basic features of the problem

Paradoxical Motion of the Chest Wall

Paradoxical motion 1s taken to mean the circumstance by which 2
portion of the chest wall sinks on inspiration and rises on expiration, of, I
other words, when the chest wall or 2 portion thereof moves 1 a direction
that 1s paradoxical or contrary to that of the normal or sound portion The
term generally refers to such occurrence 1 the costal chest wall, since this
15 the more obvious, but 15 actually applicable to the mediastinum and the
diaphragm

Paradoxical motion 1s posstble any time the rib cage loses 1ts rigidity,
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salt 1n the postoperatne period, only muumal amounts of saline solution
should be gnven, resorting principally to a 5 per cent solution of ghucose 1n
water, unless undue loss of electrolytes results from vomiting or other
cause, which 1s uncommon Two thousand, or possibly 3000 cc of flmds 1n
the first twenty-four or thirty-six hours 1s a top figure Somewhat less than
this 15 generally sufficient to provide a unnary output of 500 cc or more
for that period of ime The danger of overloading the circulation 1s real
Pauents 1n the older age group will generally do better if they are kept
defimitely on the low side of normal hydraton

Since mimmal dysfunction of the gastromtestinal tract 15 expected 1n
the chest surgical pauent, early return to oral admistration of both food
and water 15 to be encouraged

Drainage Sy stems

WATER SEAL DRAINAGE It 15 almost unniersal pracuce to drain the
pleural space after all thoracotomies except following preumonectomy The
empty pleural space following a pncumonectomy may, of course, be
dramned, depending upon the surgeon or the circumstances encountered at
operation

The purpose of drainage 1s to provide ready exit for accumulations of
flud or blood which result from the surgical intervention and for the air
remamning as a postoperative pneumothorax By so domng, the dramage
provides a mechamsm by which the remaming lung or portion thereof
(lobe or segments) 15 favored 1n expanding to fill the hermithorax completely
Prompt filing of the chest cavity by lung 1s essenual and provides the great-
est assurance against the occurrence of pleural complications

The drains employed are tubes whose walls will assure patency of the
lumen by their noncollapsing character

Since free commumication between the pleural cavity and the outside
obviously cannot be permutted, the basic mechanucal setup 1s a water seal
In simplest design, the system implies that the chest tube 15 led from the
Pleura to a transparent glass contawner (for ready visualization of 1ts content)
where the end of the tube 1s placed under water The water bottle shoutd
always be at a level well below that of the patient’s chest, and under no
cucumstances should the dramnage or water seal bottle approach the level
of the pauent’s chest unless the tubes leading from the pleura have been
clamped off 1f the bottle 1s not placed at the appropriate level, the negative

intrapleural pressure can pull or syphon flud back mto the chest if the dis-
tance between 1t and the water seal bottle 15 sufficiently reduced

It 15 advantageous to have glass tubing replacing the rubber tubing
wstde the water seal bottle, because then the degree of oscillation that ac-
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A small amount of paradoxical motton, expressed ether i the degree
of the paradoxical excursion or the total area of chest wall involved, can be
tolerated without serious inconventence, as, for example, 1n thoracoplasty

Treatment 1s largely mechanical 1n the form of sand-bagging, having
the patient lte on the involved side, or applymng pressure dressings to pre-
vent the swinging motion of the chest wall In extreme circumstances not
controllable by any other direct mechamcal method of stabiization, a
tracheotomy may be done to reduce dead space 1n the tracheobronchial
tree In desperate situations, placing the patient in a Drinker respirator
must be constdered Examples of the latter degree of severity need be ex-
pected only when the extent of the trauma was uncontrollable, as 1n injuries
due to violence Balanced traction may be applicable in those cases pro-
duced by violence and especially when the breast plate had been rendered
flarl

Paradoxical motion of the mediastinum 1s usually corrected by ade-
quate adjustment of intrapleural pressures and 1s not correctible by durect
mechanical means Paradoxical acuion of the diaphragm follows interference
with the phrenic nerve

Parenteral Fluids

Generally the patient arrives mn the recovery ward receiving intra-
venous fluids of some description through one or more vewns It 1s the mtent
of a good anesthetist to have replaced 1n equal volume, or nearly so, the
blood Iost during the operation Fhud losses otherwise are not great i
amount, and the volume of intravenous flurds utilized to keep the systems
patent, or to adminster blood, generally 1s ample to maintain an adequate
state of hydration If these circumstances have been fulfilled, and there 15
no reasonable fear that an emergency situation requiring rapid adminstra-
tion of blood will occur, when two intravenous routes are employed, one
of them may be discontinued A patent needle or cannula 1n an ankle or
foot vemn 1s the preferable one to heep since this frees the arms for un-
hampered use by the patient

The remaining ntravenous setup should be kept open by 2 slow drip
of 5 per cent glucose m water This solution should be given thus unt:l the
patient has been able to drink, and 1t 1s relatively certain that sertous nausea
has passed and that vomuting will not occur If, at this time, no other use
for an open 1ntravenous needle can be foreseen, the needle may be re-
moved

No clear it as to the volume of fluid to be admumistered need be
set The guiding principle should be to admunuster only that amount re-
quired to maintain adequate hydration Because of the tendency to retam
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and character of the drmnage, much information concerning the progress
of expansion of the lung can be adduced Ths 1s especnally true when an
anterior (and usually superior) as well as a lower (and posterior) tube 15 1n
place \~ray examination of the chest in this period 1s generally himited, for
practical reasons, to a frontal view, because 2 residual pleural space, that
may be unfilled by lung antenorly or posteniorly, may not be recogmizable,
yet, 1f either or both dramnage tubes are sull exhibiing free fluctuatons,
such a restdual space 1s certmnly present
Tt 1s smportans to reahize that the pauent’s position 1n bed witl usually
affect the behavior of the water scals and should be taken 1nto account 1n
any snterpretation With the patient semirecumbent, a remaning Iower
Tobe or whole lung can be expected to fall down into the posterior gutter
and, therefore, seal off a low cr postenior drainage tube, causing fluctuations
mit to cease Assuming an upright positton may tmmediately free the lower
tube. If a lower lobe has been removed, the lower tube may osaillate much
longer than the upper tube
Tlwd 1s expected to appear promptly from a lower tube Appearance
of some flwid 1n the upper tube generally sigmifies the imminence of com-
plete re-expansion, as the fluid that remains 1n the pleural cavty 1s spread
around by the expanding lung to come wathm the dranage field of the
upper tube Although such illustrauons are given, they are to be used as
guides and can 1n no way be considered absolute
SucTion DRAINAGE  In basic truth, the water seal constitutes suction
dramnage because 1t 15 2 negative pressure system, sufficient to overcome the
elastic recorl inherent 1n lung nissue, particularly when aided by periodic
increases 1n intrapulmonic pressure produced by coughing, straiung, and
the like Thus, if the air within the pleura 1s not replaced by increments
from bronchial or alveolar leaks, prompt and complete re-expansion of free
lobes or lungs will occur with this mechanism alone
If signuficant leaks are present, as may occur after segmental resection,
for example, the pneumothorax may be maimntained beyond the abihity of
the water seal system to elimmate 1t Under such circumstances, increase in
volume flow of pleural air to the outside 1s necessary 1n order to maintamn
the gradient of neganve pressure within the pleura Many surgeons resort
to this increase 1 negative intrapleural pressure as 2 matter of routine
Suction dramage has many modifications, but basically 1t mcludes a
Water seal next to the patient, and a suction-brealung device nest in line
The water seal 1 important 1n the event of a disruption in the system which
would leave the patient’s pleura open to the outside Obviously, the water
::1 bortle must have a tight-fittmg cork 1n order to function properly 1n
S setup (in contradistinction to the basic type of water seal previously
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companies respiration, as well as the character of the dramnage, can be seen
Also, a section of glass connector 15 useful 1n the system at some pont near
the patient, because 1t provides a means of inspecting the character of the
drainage as well as proving patency of the pleural tube if dranage flows
mnto this “window” when the tubing distal to 1t 15 “mulked” or “stripped ”
For best mechanical efficiency, each pleural tube should be connected to 2
separate water seal, in the event that more than one tube 1s used

The system as described then provides for egress of air or flurd from
the pleural space and at the same time prevents ingress of air into 1t Thetip
of the tube 1n the water seal should be far enough below the surface of the
water so that when water 15 drawn up 1nto the tube on inspiration the tip
of the tube will sull be below water On the other hand, a tube placed too
far below the surface of the water will increase unnecessanly the degree of

FI' 'om.
patient

Water seal
drainage

bottle
Fig 5 Simple water seal drainage

pressure required to expel air or flud through the tube A water seal bottle
providing ample surface area of water will be more effictent than a narrower
one Also, the contamer should be capable of accommodating a munmum
of 400 to 500 cc of drainage over and above the mmtial water content If
dramage 15 copious, readjustment of the tip of the dramnage system with
respect to the flud level may be required, although in the average case this
1s not necessary It 1s also practical to place a mark on the bottle or utilize a
means of gauging the amount of dramage This 1s particularly valuable if
sudden ncreases m the flmd occur, 1 which event active bleedng from
the pleura must be considered

Thus simple dramnage system provides a means of escape for the pleural
content postoperatively, yet re-establishes the mechanical integrity of the
intrathoracic pressure gradients, and usually suffices to bring about prompt
re-expansion of a lung or lobe

By carefully following the behavior of the tubes, noting the amount
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bottle, but open to the outside Water 1s placed 1n the jar and allowed to
nse along the tube to a level such that the distance between the lower end
of the open tube and the surface of the water 1s the same as the degree of
negatne pressure desired measured in centimeters of water Thus, when
suction 15 apphiced, the level of water within the open tube will sink an pro-
portion to the amount of negativ ¢ pressure in the system If 2 maximum of
15cm negatn e pressure within the system 1s desired, the distance between
the lower tip of the tube and the surface of the water should be 15 am
When such Ievels of negatne pressure are reached, the level of water will
hav e sunk to the lower uip of the tube and any increases of negatiy e pressure
beyond that wall draw arr into the bottle through the tube from the outside,
automaucally breaking the suction at ths level Tt s, therefore, apparent
that fulure to hav e the breal, bottle bubble at some ume dunng the respira-
tory cycle means that the desired degree of negatn e pressure or suction has
not been achieved and the reason for this failure should be invesugated
The causes are (1) madequate capacity of the pumping unit, (2) aur leaks
along the system of bottles and connectors and (3) air leal nto the pleura
that 1s greater 1n volume per umit time than the solume of air that the pump
can displace mn the same period of ume It 15 important to distinguish be-
tween reasons (1) and (3) because reason (1) refers simply to a weak pump
that 15 ncapable of producing the desired degree of negatne pressure,
whereas reason (3) implies a serious air leak withun the pleura The differ-
entiation between these two situations can readily be made by placing a
clamp at the chest wall on the tube leadsing from the pleura to the first
bottle 1n the system, the water seal If the pump can produce the desired
degree of negative pressure, as evidenced by bubbling through the suction
breaker botle, both the adequacy of the pump and the air-ight nature of
the system are assured up to the point of the clamp Evaluation of the extent
of air leak within the pleura from bronchial or al eolar openngs 15 a difficult
Problem Tt calls for mature judgment born of experience and can hardly
be detailed here It must be remembered, howeyer, that a large amount of
Tesidual air within the pleura that 1s replaced slowly by small air leaks may
€ause the pump to work for some pertod of time before 1t can catch up with
the situation Also, 1t 15 not imperatwve that the suction-brealung mecha-
sm bubble continuously to give assurance of adequate functioming of the
System The purpose of the method 15 to increase the trapleural negative
Pressure and this need not necessanly be carried to the high level set Agam,
the adequacy of such a sivation 15 decided by mature judgment based
;lpon the nature of the surgery that was performed, the extent of bronchal
eak expected or present, and other factors
Beyond these two bottles described, 2 sumple trap bottle may be
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Fig 6 Suction drainage A, Single water seal, B, completely assembled urut

described, which requires merely the maintenance of the tip of the pleural
tube under water) The purpose of the suction-brealing device 15 to regu-
late the maximum amount of suction applied to the water seal bottle and,
therefore, to the pleural space The device consists of a portal for the applt-
cation of suction and another glass tube reaching near to the bottom of the
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to water seal bottle, I am against rescraing this by irrigations or mstiilanons
as amatter of routine Under certain situations, it may be proper procedure
10 do so, but I consider 1t to be meddlesome otherwise Efforts should be
concentrated on matntaiing patency of the tubing and encoursging the
impetus of flow from pleura to water scal
CHARACTER AND QUANTITY OF DRAINAGE  The trauma of surgery
and the blood that 1s spilled mto the pleura constitute 1ntants to which
the pleura responds by an out-pouring of varying amounts of flud Basi-
ally this effuston 1s serous sn nature and dilutes the blood Although inter-
vening factors, such as severe bactenal contamination or other less well-
understood nfluences, may occasionally alter the character of this effuston
to render st heavier 1n fibrin and lead to clotting, such an occurrence 1s not
common, except following wounds of violence
Thus, the fluid evacuated from the pleural space duning the first few
hours following surgery 1s clearly bloody 1n character, tending to become
serous by the end of thirty-six or forty-eight hours as new ncrements of
blood cease and the pure reactie effusion predominates The exact propor-
tion of blood and serum and the speed of the transiion may vary widely
The mportant factor to be considered carly, of course, 15 the actual
volume of whole blood 1n the dramage
It 1s particularly important to note if a rather sudden increase 1n
the amount of drainage, not accounted for otherwise, occurs Thus observa-
tion accompanied by signs of lowered circulatory volume, such as a faling
blood pressure and nising pulse rate, tends to confirm the suspicion of con-
tnued bleeding 1nto the pleura The crucal decision from the standpont
of management concerns the necessity of reoperung the pleura to secure
hemostasis The alternative plan ts to retransfuse and observe further, on
the assumpuon that there 1s no manageable source of bleeding for which
durect surgscal attack 15 yusufied The more common vessel responsible for
Ppostoperative bleeding 15 ether an unsecured bronchial artery or an inter-
costal vessel wounded dunng the closure If a more or less accurate esti-
mate of the proportion of whole blood 1n the drainage 15 desired, determumna-
tion of the hemoglobin content wall generally suffice Red blood cell counts
may not be rehable because of laking Detritus of various knds may give
4 false hematocrit reading on pleural drainage Darkening of the calor of
the drainage to a brownsh flud or lightening of 1ts color toward pmk
will ikewise assure the observer, 1n course of time, that active bleeding 15
1Ot present

Removar or Tuses Although usually not pertinent to the postopera-

E"e Pertod spent 1 the recovery room, the method of remos ing tubes may

e advantageously discussed
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placed between the pump and the suction breaker to protect the pump from
wetting, 1n the event of a spillover from whateser cause The final unst in
the system 1s, of course, a source of suction

Care oF Dranace TuBes  Tubes should be securely anchored at the
ume thes are placed To prevent hinkung and to guard aganst undue trac-
tion by accidental tugging, they should be fixed to the dressing by adhesive
tape A cons ement method 1s illustrated 1n Figure 7 It 1s also advisable to
secure all connectors by a narrow strnip of adhesne tape runmng from
rubber to rubber This will not reduce visibihty at this “window,” yet

]

>tear

Adhesive tape

&

Fig 7 Method of fixation of drainage tubes

makes the possibility of the system being pulled apart unlilely Some type
of clamp should be available to occlude each tube immediately, should 2
disruptzon 1 the system occur

Tubing should be just long enough to permut care of the pavent 1m
bed with room enough for the patient to turn or sit up with shght slach, but
no excess length 1s advisable because 1t merely tncreases the v olume of dead
space within the dramage system It 1s 2 good 1dea to support the ubing
to the edge of the bed 1 some fashion 1 order to reduce tuggng by the
mere weight of the tube falling free

Tubung should be checked for patency by obsersing oscillanons within
1t, or by the free passage of drainage When these signs are not evident, or
ust as & matter of routne at each chech of the patent’s condition, the tube
should be mulked by stipping 1t toward the dramnage bortle It 1s also
advantageous to do thus with the patient sitting up as well as recumbent,
parucularly after the first twelve hours or so of the postoperative pertod

Since the desired direction of flow w1 the dratnage tubes 1s from pleura
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General Nursing Routines

PoSTURE oF Tik PATIFNT  Patients with thoracic discase or injury
are most comfortable 1 serm-Towler’s position While unconscious, they,
of course, should be kept horizontal The Trendelenburg posttion 1s not
only unnecessary, but undesirable because of the reduction n vital capaaity
produced by the encroachment on the thorax by the gravitating abdonunal
viscera

When consciousness returns and the blood pressure 1s stabthzed, the
more v ertical posture 1s desirable The patient should be turned frequently
and may assume any position that 1s comfortable Howeser, 1t 1s perhaps
best to encourage the pneumonectomy patient to bic on the side upon which
operation was performed or on the back Thus postural restriction 15 ocea-
sioned by the fear that should the bronchus open when the side which has
been operated upon 1s uppermost, the flud contained 1n that henuthorax
may pour nto the contralateral side Thus fear may be somew hat exagger-
ated, but the precaution scems reasonable When lung nssue remams on
the side which has been operated upon and dratns are 1n place, the panent
may lie on either side, but the presence of the tubes makes the side operated
upon less comfortable

AMBULATION AND MOBILIZATION  Resumption of activity 15 sndicated
at the earhiest posstble moment As soon as the circulatory system has be-
come stabilized, the start should be made toward the upnght posinon The
position should be changed frequently from back to side, and the patent
should be encouraged to undertake as much of thus on Ius or her own power
as seems reasonable The arm on the side operated upon should be exer-
cised actively as early as the patent will do so Sitting up 1n bed with help
15 desirable within the first twenty~four hours, and by the end of twenty-
four hours following operation 1t 15 destrable to have the patient sitting up
1 bed with the feet dangling over the edge for periods of a few mmutes
ata ume

I have preferred to carry out early mobthzation thus m bed 1n any
Patient with drainage tubes, because attempts at more extended ambula-
ton out of bed may result in complications mvolving the attached mechar-
cal systems After the tubes have been removed, I allow full freedom, even
n patients having resections for pulmonary tuberculosis Patients who
rhave 1o drawns may be allowed out of bed as soon as 1t seems acceptable to
to; f,anems, and thts mcludes patients who have undergone a pneumonec-
. There seems little justification 1n preventing a willing pauent from

Tee mobilization except for the mechanical restriction of dramage tubes
Reticent patients should be allowed a somewhat slower schedule, unless 1t
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Thoracotomy tubes are ready for removal when their presence 1s no
longer required This occurs when the lung or lobe 1s fully expanded as
determined by x-ray exanunation and by the cessation of fluctuation 1n the
system Further considerations include the amount of dramage as well as
1ts character Dark bloody fluid lyng 1n the tubing can generally be ex-
pected to be replaced by lighter or serous type fluid over the succeeding
twelve to twenty-four hours, and justfies leaving the tubes 1n place Even
though a clot may have developed 1n the tube, this further dramage can
seep around 1t and the dram 1s, therefore, probably effective for a short
while longer Accurate esumates of dramage are unnecessary, and durect
measurements, except perhaps by direct calibration on the water seal con-
taner, are to be discouraged, but defimte persistence of detectable amounts
of drainage call for leaving the tubes 1n longer if other criteria may have
been satisfied, particularly after segmental resections or lobectomy It 1s
generally not desrable to remove tubes much under forty-eight hours, but
they should certaimly be removed 1n five or, at the most, seven days A tube
lymng m one track for longer than six or seven days seems to invite nfection
even though antibiotics have tended to increase this “pertod of grace ”

To remove the tube from the pleura, the dressings and other anchors
to the tube at the chest wall are freed, with the patient lymg on the side
upon which operation has not been performed The operator stands at the
patient’s back Before the final anchoring suture 15 cut, a ball of gauze some
2 mnches 1 diameter 1s prepared from two or three 4- x 4-inch gauze
sponges Also 1n easy reach, three or four strips of adhestve tape 2 inches
wide by 6 or more inches 1n length are made available The tube 1s then
freed, and held 1n one hand, the wad of gauze beng grasped by the other
hand With a slight rotary motion to disengage the tube, 1t 15 quickly pulled
from the chest while the gauze pad, which 1s being held firmly aganst the
chest wall at the tube site, 15 pressed down to seal off the skin openimg and
tube track The gauze pad 1s then taped down snugly to mantamn occlusion
of the tube track through the chest wall No suckmng of air should occur

Care of the Wound

Properly made and closed thoracotomy wounds heal hindly and no
spectal attention need be directed toward them They are mspected when
the tubes are removed and, finally, when the sutures are removed

Antibiotics
These are used at the discretion of the surgeon and offer no special

problem
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antibiotic cos erage, of course, has to be specifically directed from the stand-
pomt of the drugs 1n use

The attendants waiting on tuberculous patients should be provided
with the necessary gowns, caps, masks and gloves required for therr own
protection

Operations on the Chest Wall

Many of the operations on the chest wall faded from practice because
they were done for chronic empyema or other forms of chronic suppuration
They imphed generally that the pleural space was obliterated beneath the
area of operation, otherwisc they would have been in actuality intrapleural
operations

The basic physiological derangement to be considered 1n most or all o
the subjects was mstabihity of the chest wall When suff-walled empyema
spaces were unroofed, no appreciable problem was created because the
degree of paradowical motion under the resected chest wall was not sig-
nificant In eatrapleural thorocoplasty, cxcessne decostalization can, of
course, produce this problem The important features carmarked for atten-
tion postoperatnely 1n a thoracoplasty pauent, therefore, are (1) control of
paradovical motion and (2) careful insistence on evacuation of secretions by
cough, particularly m the tuberculous patient, 1n whom this procedure will
find 1ts chuef indication

Should, by accident, the pleura has e been opened during the operation,
attention must be directed to the pneumothorax in the postoperative period
Under such circumstances, most surgeons wilt have placed an intrapleural
watheter connected to a water seal Management of this phase then becomes
sumilar to that of the thoracotomy patient in whom the lung remains ntact

If a catheter has not been placed 1n the pleura, the extent of pneumothorax
must be evaluated by x-ray examination and reduced by thoracentests The
Pprogress of the situation will require follow-up -ray studses

Operations within the Pleura

SIMPLE THORACOTOMY ~When the chest 15 opened but no surgical
intervention 1s carried out on lung or other intrathoracic organ, the post-
Operative management 1s elemental and will be described as a basic type
into which variants may be introduced as the operative terventions be-
Come more complex

The unconscious patient will be placed flat 1n bed, lying supme or in
the lateral decubitus position Oxygen will be started by nasal catheter at
2 flow of 6 to 9 hters per munute, the gas bemg bubbled through an appro-
Prate humudifier The dramnage apparatus (usually one pleural drain tube
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seems certain that the reticence 15 due to unudsity This should be gently
but firmly overcome by personal assistance, demonstrating the safety and
feasbihity of ambulation

GASTROINTESTINAL DisTURBANCES Nausea and vomuting under
modern practices m anesthesia are absent or short-lned and cause only
temporary mconvenence Gastric distention 15 Itkewise rarely a problem
1 pulmonary or mediastinal operations Asr-swallow ing or the mtroduction
of oxygen mto the stomach consequent upon a poorly placed nasal catheter
may, of course, require decompression by Levn tube

If nausea persists, muld sedation with a barbturate or use of a drug
such as Dramamine orally or parenterally may be necessary Belladonna
should be used cautiously because of its undesicable effect 1n pauents by
mspissatmg bronchial secretions

Evacuation of the rectum need not be sought for two or three days
The use of mneral oil at bedume, ambulauon out of bed and a prompt
return to a full diet generally result in spontaneous evacuation in reasonable
tme without resort to more artificial methods of inducing bowel movement

Urmatiov  Catheterization of the bladder may be required 1n some
patients, but if position 1n bed seems to be responsible for fasture to urmnate
{1n male patients), the patient may be allowed to stand by the bedside with
assistance to accomphish this Catheterization of female pattents is probably
more expeditious m the first twenty-four hours than 1s utidization of a bed-
side or portable commode to achieve the advantage of the accustomed
position ‘The quanuty of urme should be recorded for two or three days
after operation, as well as 1ts gross appearance The first one or two voided
or cathetenized specimens should be analyzed chemically and mucroscop-
1cally There are no unnary difficulies peculiar to thoracic surgical pa-
uents

SPECIAL CONSIDERATION IN SPECIFIC TYPES OF THORACIC
SURGICAL PROCEDURES

Tuberculosis or Other Contagrous Diseases

Patsents with tuberculosss or other contagious diseases are not admutted
to general recovery rooms, being d usvally 1n specralized institu-
wons In general hosprtals, they are taken to private rooms or specially
designated recovery areas Their care i the immedsate postoperative pertod
cuffers in no fundamentals from that of patients having lobectonues, pacu-~
monectomies of segmental resections for nontuberculous diseases The par~
ticular problems of patients havang thoracoplasties, prncipally parodowcal
motion of the chest wall has been discussed previously The program of
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antibiotic cov erage, of coursc, has to be speaifically directed from the stand-
pownt of the drugs n use

The attendants waiting on tuberculous patents should be provided
with the necessary gowns, caps, masks and gloves required for thar own
protection

Operations on the Chest Wall

Manjy of the operations on the chest wall faded from practice because
they were done for chronic empyema or other forms of chromic suppuration
They mmphied generally that the pleural space was obhiterated beneath the
area of operation, otherwisce they would have been n actuahity intrapleural
operations

The basic physiological derangement to be considered 1n most or all of
the subjects was instabihity of the chest wall When suff-walled empyema
spaces were unroofed, no appreciable problem was created because the
degree of paradowuical motion under the resected chest wall was not sig-
mificant In extrapleural thorocoplasty, excessine decostalizaton can, of
course, produce this problem The important features earmarked for atten-
tion postoperatssely 1n a thoracoplasty patent, therefore, are (1) contrel of
paradoxical motion and (2) careful insistence on evacuation of secretions by
cough, particularly in the tuberculous patient, m whom this procedure wiil
find 1ts chref indication

Should, by accident, the pleura have been opened durning the operation,
2ttention must be directed to the pneumothorax m the postoperativ e period
Under such circumstances, most surgeons will have placed an intrapleural
Tatheter connected 1o a water seal Management of this phase then becomes
stmilar to that of the thoracotomy patient in whom the lung remarns 1ntact
Ifa catheter has not been placed in the pleura, the extent of pneumothorax
must be evaluated by X-ray examunation and reduced by thoracentesis The
Progress of the situation will require follow-up x-ray studies

Operations within the Pleura

SIMPLE THORACOTOMY When the chest 15 opened but no surgcal
Imtervention 15 carried out on lung or other intrathoracic organ, the post-
OPerative management 15 elemental and will be described as a basic type
mto which varsants may be introduced as the operative imterventions be-
come more complex
he ]12:;2conscwus pattent w1l be placed flat in bed, lymg supine or 1n
2 flow ok ecubitus position Oxygen will be started by nasal catheter at
priate b to 9 liters per munute, the gas bemng bubbled through an appro-

¢ humudifier The dramage apparatus (usually one pleural dram tube
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will suffice) will be checked to insure agamnst it beng hanked It will be
properly supported and the level of flurd 1n the water seal botde will be
noted The blood pressure reading and pulse rate will be recorded The
color of the patient, the presence or absence of sweating and the tempera~
ture of the extremuties as deterrmned by palpation will be noted The
amount and type of ntravenous fluid recerved by the patient wall be asces-
tawned and any mntravenous soluttons currently besng admumstered will be
checked It s well to mquire of the responsible surgeon or anesthetist as to
any special problems to be anucipated or guarded zgamnst
Thss general and more or less routing postoperative observaton con-
tnues with the check on pulse rate and blood pressure reading every ten
to fifteen munutes for the first hour, and at lengthening mteryals as stablity
of the cardiovascular system 1s demonstrated
When the pauent regawns conscrousness, restlessness and/or pan may
become the pertinent problem Narcotics m meoderate dosage may be
gnen Morphine sulfate or Demerol may be tried The dosage should be
adyusted over the next several hours to provide adequate relief of pam, yet
not produce any signficant degree of lasting narcosss Sleep or drowstaess
resulting from the relief of pam 15, of course, acceptable
When this stage of recovery 1s reached the routine of coughing should
be msututed Every hour and ene~half or two hours, the patient should be
aided 1 and commanded to cough, the attendant msisting that the effort
be productive if at all possible The patient may be nurned also at frequent
ntervals, particularly to a position of reasonable comfort and conventence
if vorsting happens to be a problem
By this time, a sufficient check on the blood pressure reading and
pulse rate will have permutted recogmtion of their stabihty When they
have become stable, the head of the bed may be elevated to an acceptable
level and kept there unless the blood pressure 1s adversely affected by the
change 1n posture, 11 which case the move wall be postponed and tried
again somewhat later
When the patient has fully reacted, attentron may be directed to wean-
g away the oxygen as previously described Unless otherwise mdicated,
mtravenous fluds can be discontinued 1f the patient 15 no Jonger nauseated
and has demonstrated the abdity to retam water by mouth i appreciable
quantity, or when the patient has voided urine Food and fluds may be
offered as desired or tolerated The terperature will have been taken at the
first converuent opportumity postoperatively, preferably by rectum for the
first twenty-four hours, and will be checked every four hours thereafter
"The speed with which these various steps are undertaken varies from
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indnidual to individual, but as a matter of routine should be carried out as
speedily as circumstances permmit
If vouding docs not occur spontancously, catheterization may be re-
sorted to as mdicated Permission may be granted male pauents to stand
beside the bed on the side of the water seal to yoid, but, fernale patients and
males able to use the unnal while Iying 1n bed should be kept 1n bed as
long as drainage tubes are nlying
By the end of twenty-four hours, mimimal or no fluctuation 1s seen 1n
the water scal, and the drainage should be serous or the entire system may
be empty 1f complete lung expansion has occurred very rapidly The patient
should have been sitting upright 1n bed and have dangled the feet over the
bedside at Jeast once The chest should be cheched by x-ray examination on
the morming following operation (Some surgeons check this the same day
of the operation ) An x-ray picture taken with a portable apparatus 1s pref-
erable, thereby avoiding the hazard of transporting a pauent with clamped-
off dramage tube, or of transporting the dramnage system along with the
patient, to a fluoroscope or x-ray department The x-ray film exposed 1n
the portable machine will provide the necessary informauon It should be
exposed with the pauent 1n the upnght posiuion The most satisfactory
method 1s to have the patient sit on the edge of the bed, danghng hs feet
over the side onto a chair, while embracing the properly positioned x-ray
cassette The x-ray machine 1s positioned so that a posteroanternor film 1s
obtamned A lateral exposure can be made, but 15 not deemed necessary
The x-ray film should be read promptly so that any changes 1 man-
agement wndicated by the presence of atelectasis, failure of expansion, or
Zlglxauﬁmnt accumulations of undrained flud can be corrected without
elay
The second day should see full freedom mn bed, and a generous range
of motion for the affected arm 1s expected Paimn wall be relieved judiciously
and coughing msisted upon The dramnage tubes may be removed under
1deal circumstances, but this 1s probably best delayed another twenty-four
hours because some output of fluid can sull be expected A daily check by
X-Tay examination is mnsisted upon by many surgeons as long as the dram-~
age tubes are i place Careful observation of the behavior of the water seal
bottles and a periodic check by x-ray film 1s, however, adequate 1n the
munds of many
When the tubes have been removed, ambulation out of bed may be
allowed freely Evacuaton of the lower bowel need cause no concern
Spontaneous bowel movements are usual after two to three reasonably full
meals have been mgested and the patient has become ambula
muneral o1l by mouth at bedtm tory Use of
e on the third day will render the first

o
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passage casy Enemas of soapsuds or oil retention enemas may be used
when mdicated 1f spontaneous evacuaton fals to occur

LoBectomy  The basic management 1s the same as for simple thora-
cotomy A longer delay in filling of the chest cavity by remamng lung
tissue may be expected, of course If an upper lobe has been removed, the
upper tube (two tubes are usual) will cease fluctuating last and the lower
tube will actually fluctuate but httle, evacuating principally the bloody
pleural fud This 15 as might be expected, since the base can be filled more
promptly by lung remaming in that area

When a lower lobe has been removed, one tube only may suffice At
any rate, the principal functioning tube will be the lower one, evacuating
both air and flud as a rule

SEGMENTAL PULMONARY ResEcTioN  The basic management 1s again
the same as for thoracotomy and lobectomy Aur leaks are more frequent
and deposition of clotted blood more Likely along the raw segmental sur-
faces following this procedure than after thoracotomy or lobectomy These
will require suction dramage more ofien and some surgeons nstitute this
immeduately It 1s the contention of many that immediate mstitution of
high negative pressure to the pleural cavity may tend to keep open some of
the air leaks which would seal, 1f not placed under such stress Therefore,
some surgeons use the gentler water seal dramage for the first twenty-four
hours If the first x-ray examination does not show virtually complete re-
expansion, or if important air Jeaks are still mamfested at this time, suction
drainage 1s 1nstituted

PNEUMONECTOMY At the conclusion of the operation, after turning
the patient to 2 recumbent position and during quiet breathung, the ntra-
plenral pressure 1s determned on the side operated upon and should have
been adjusted to a physiological negative state This determmnation may be
made by unlizing a pneumothorax apparatus No provision for dratpage 1s
made 1n the average patient, the chest being closed nghtly

Postoperatvely the basic regmmen 1s the same as that described for
partial pulmonary resections with certamn exceptions

1 The amount of fimds and blood given mtravenously should be
more closely adjusted to avoid circulatory overloading Rales are generally
to be heard over the remarmng lung and increased blood flow 1s evidenced
on the x-ray films by prominence of the vascular markings The condition
15 commonly referred to as “congestion > The increased blood flow lasts
from two to four days, by which time the necessary circulatory readjust-
ment has taken place and more nearly normal mobrlization of the fluds m
the pulmonary bed 1s taking place Persistence of the mcreased flow fora
longer period of time should suggest some fatlure of cardiac compensation
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If 1achycardia and some dyspnea continue, contro! of the situation by
diuretics andjor digntalization 35 10 be considered Salt should be restneted
The opimon of an expenenced cardiologist 15 1n order under these aircum-
stances
2 Since there 1s no lung to fill the hemithorax, this space 15 occupied
by an cffusion, and accumulation of fluid faster than the air 1s absorbed
feads to imercases 1n intrapleurst pressure This will shuft the medsastinum
toward the good side, reducing thereby the ventilation that 1s possible 1n
thatlung Thus, the pressures 1n the pleural space should be cheched when-
ever there 15 any suspicion of sigmficant changes theremn Estimaton and
adjustment of intrapleural pressures need not be done oftener than every
forty-cight hours 1f the subject remains comfortable These pressures can
best be estimated and adjusted by inserting a hollow needle in the second
anterior intercostal space while the pauent 15 1 a comfortable semi-
Towler’s posinon m his ownbed Use of a pneumothoray apparatus renders
the procedure accurate More espericnced operators may rely on estima-
ton of the degree of negatne pressure by the behavior of the plungerina
5-or 10-cc syninge whose needle 1s m the pleura The use of such a syringe
may be expedient 1f antibiotics are placed 1n the pleura every forty-eight
hours, as 1s the recommendation of some surgeons
3 Inthe absence of a drain, the patient may be allowed out of bed as
soon as this s tolerable The average well-compensated patient will be
wiling 0 51t 1n a chair by the second or third day
4 The pauent probably should not be allowed to hie on the side which
has not been operated upon, that 1s, he should not lie with the vacated, but
partially flud-filled hemuthorax uppermost In this position, a bronchial
leak might cause flooding of the remaimng lung, should an openung occur
with unusual suddenness
TRANSPLEURAL MEDIASTINOTOMY ~ Since the lung 1s intact, the mm-
mediate postoperative management 1s the same as that followmng simple
thoracotomy ‘The later problems that may anse m the area of operanon
within the mediasunum are beyond the scope of this work
STERNAL-SPITTTING INCISIONS  If the pleural spaces are not entered
durmg the operation, the Management 1s essentially as that following opera-
tions on the chest wall If one or both pleurae have been entered, manage-
R}llentlwdl then be determimed by the evisting circumstances and reference
shou %l be made to the section on simple thoracotomy
sxman::k::o;()MY WITH BLoCK RESECTION OF THE CHEST WALL Tlus
mbines the problems of chest wail mstability with those of

thoracotomy, and to these
Tesection of l’ung may be added the problems implied by some
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The one outstanding feature of such cases 1s that postoperatve x-ray
films are usually very difficult to mterpret with certainty because of the
distortion of the chest wall

Flwd accumulations are confusing because they may occur in extra-
costal portions of the chest wall, yet appear to be intrapleural Such aspects
of these problems must obviously be individualized

OPERATIONS ON THE BRONCHIAL TREE  Except for the tmcreased pos-
sibility of delay 1n pulmonary re-expansion or increased severity of air leak,
the problems presented following bronciual tree surgery are composites of
the problems presented followng other and simpler chest operations

THORACOTOMY OR LOBECTOMY WITHOUT DratNaGe  Even though
the great minority, an occassonal surgeon will not employ dramage following
thoracotomy or Iobectomy Withdrawal of atr or flud from the pleura must
be accomplished by thoracentesss, and the necessity for this must, 1n most
mstances, be determuned by seral x-ray exammations

MANAGEMENT OF AGUTE TraUMA  The management of patients with
thoracic wounds or injuries due to trauma 1s bastcally the same as the
management of persons whose wounds or wnjuries w ere sutgcally produced
The one principal difference lies 1n the difficulty of recognizing the exact
extent of the damage 1n the traumatized patient as opposed to the post-
operative patient 1n whom the extent of morbid changes has been inten-
tionally brought about Thus, all of the avenues of therapy discussed 1 the
care of the postoperative patient are essentally applicable to the panent
with accidental injuries of the thorax

There are three guding principles or concepts which should direct
the approach to management

1 Management 1s basically conservative

2 The most mmportant factors mulitating agamnst recovery of the
patient are pamn and disturbed cardiorespiratory physiology

3 All complex thoracic wounds can be analyzed and broken down
into fundamental entities Correcting each such fundamental derangement
generally results 1 the synthests of a successful program of therapy Thus,
an open hole 1n the chest wall, with air and blood 1n the pleura, consututes
an open hemopneumothorax Closure of the hole leaves a hemopneumo-
thorax Aspiraton of the blood leaves only a pneumothorax Finally, elun-
snation of the air restores the situation to normal Even though this 1s
obviously a gross oversimplhification, such an analytical attitude 15 tmportant
to acquire because 1t provides the basis for a clear understanding of com-
plex situations and pomts the way to management

Evaluation of the extent of myury 1s accomplished by physical and x-ray
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examinations The physical examination s directed to three main ponts

1 The degree of shock This will immediately sndicate the appropri-
ate steps to be taken 1n order to maintatn hife whilea more definunve analysis
of the situauon s carnied out

2 Stability of the bony cage Control of paradowcal mouon 1s man-
datory

3 Wounds commumicating with the pleura and sucking arr must be
closed by an occlusne dressing The wounding mstrument and sts potential
course should be considered as a clue to hidden damage

The x-ray exammnation must often be hmuted to 2 film exposed 1n a
portzble apparatus, but this suffices to reveal the presence and extent of
preumothorax, hemothorax, enlargement of cardiac silhouctte, and the
Ihe

With thus background, the vanious enunies are managed as they are
recogmzed according to the prinaiples outlined for carc of the postoperative
patient Direct surgical mtervention 1s to be considered only 1n exceptional
circumstances, save for attention to the soft tissue wound which 1s managed
just as any wound elsewhere would be Suching wounds are cleansed as
required, being debrided and closed after 1t has been ascertmned that no
bleeding continues from an 1ntercostal or other subjacent vessel

‘Thoracotomy 1s indscated only under the following circumstances

1 Wounds involving the mediastinum, the postenior mediastinum
particularly

2 Wounds that mvolve the diaphragm

3 Tension pneumothorax not controlled by intercostal catheter
decompression

4 Continued 1ntrapleural bleeding not controlled by debndement of
the chest wall wound

These broad categones of indicauions for direct surgical mtervention
cover such circumstances as wounds of the esophagus, trachea and broncht
m the mediastinum The possibility of combined 1njury to upper abdom-
mal viscera 15 surmised when the diaphragm 1s mvolved Wounds of the
great vessels are ordmanly fatal before defimitive care can be made avajl-
able, but must be considered when trapleural bleeding continues from
an undisclosed source The diagnos:s of continued intrapleural bleeding 15
dufficult 10 establish A severe increase 1 the amount of pleural flud overa
P"-amd of ime can be due to effusion poured out as the result of the trauma
:rlx /gr béood spilled into the pleura ongmally This flud may be grossly

oody, but determmation of 1ts hemoglobin content will show that it 1s
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not whole blood Thus, to be sure that bleeding continues actively from
some intrathoracic source, the pleural content must reaccumulate at a
rather rapid rate and the flud aspirated must conform in hemoglobin
content to whole blood

The lung 1s not a hkely source of active bleeding 1n sigruficant amounts
because of 1ts propensity to become hepanzed when wounded

Heart wounds generally require direct operative intervention 1n order
to close the defect 1n the myocardium and prevent death from pencardial
tamponade In the smaller wounds, parucularly those produced by non-
cutting 1nstruments, such as 1ce picks, the accumulanon of intrapericardial
blood may tend to stop the flow of blood from the heart Thus, 1f by occa-
stonal withdrawal of blood from the pericardrum by aspiration, a fatal level
of cardiac compression by tamponade can be avoided, and, at the same time,
fresh active bleeding 1s not ncrted by the maneuver, conservative manage-
ment can be successful Decision here, however, requires mature and ex-
perienced judgment While the operating room 1s being prepared for durect
surgical intervention, decompression of hfe-threateung tamponade by
penicardiocentess may preserve life and make definttive treatment possible

MINOR SURGICAL PROCEDURES DURING THE
POSTOPERATIVE PERIOD

Thoracentesis

Thoracentes:s 1s utilized to remove arr or flusd from the pleural cavity
and conststs basically of mtroducing a needle attached to a syninge 1nto the
pleural cavity The site of puncture 15 determned by the location of the
matenal to be aspirated Since flmid 15 generally found n the dependent
portion of the pleural cavity, the usual site of puncture 1s the seventh or
eighth 1ntercostal space 1n the posterior amllary line In pleural disease,
because of the clevation of the diaphragm, no appreciable extent of the
pleural cavity 1s apt to be found below ths level postenorly, or below a line
running forward to the corresponding nupple Within an area of the chest
where the presence of fluid 1s suspected by the appearance of the x-ray film,
1t 15 usually advisable to place the needle at the spot where the absence of,
or greatest decrease 1n, transmussion of tactile fremitus 1s found on physical
examination

The patient may be placed 1 any convensent position, but generally
the sitting position 1s most advantageous By elevating the head of the bed,
this can generally be achieved easily, and aspiration of the anterior or lateral
portion of the chest can be carnied out wathout further displacement of the
patient To aspirate posteriorly, the patient may be turned so as to have his
feet dangling over the edge of the bed and supposted on a chair, and the
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sound side of the chest can be allowed to rest against the clevated head of
the bed or further propped up by pillows It 15, thus, ighly pracucal to
carry out thus procedure without moving the patient from his bed

The cssential steps 1n a thoracentesis are given below

1 The approprate field 1s selected for the site of puncture
2 Anadequate shin field 1s prepared around the site sclected for punc-
ture

Fluad

Fig 8 Thoracentesis performed with syringe, needle and stopcocks

3 Utlzing a 5- or 10-cc syninge and a 1 per cent solution of pro-
caine, a skin wheal 15 produced at the site of puncture, being centered over
the elected mtercostal space A hypodermic needle 1s switable for making
the wheal

4 Changing to a larger (2-inch) needle of greater caliber, the shin
wheal 15 prerced and the needle 15 advanced to the level of the nb cage Ad-
ditional amounts of procaine should be myected as the needle advances A
b may be encountered or may actually be sought for with the needle point
to determune this level, although such a maneuver 1s not necessary, and
after some practice the level of the mntercostal space can be gauged ac-
curately without 1t

The 1intercostal muscles are entered with the needle and well 1nfil-
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not whole blood Thus, to be sure that bleeding conttnues actively from
some intrathoracic source, the pleural content must reaccumulate at a
rather rapid rate and the fhud aspirated must conform in hemoglobm
content to whole blood

The lung 55 not a lhely source of active bleeding 1n sigruficant amounts
because of its propensity to become hepatized when wounded

Heart wounds generally require direct operatyy e mtervention n ordes
to close the defect 1n the myocardium and prevent death from pericardal
tamponade In the smaller wounds, parucularly those produced by non-
cutting mstruments, such as 1ce picks, the accumulation of mntrapericardial
blood may tend to stop the flow of blood from the heart "Thus, 1if by occa-
stonal withdrawal of blood from the pericardium by aspiration, a fatal level
of cardiac compression by tamponade can be ayoided, and, at the same time,
fresh active bleeding 1s not mated by the maneuser, conservative manage-
ment can be successful Decision here, however, requires mature and ex-
penienced judgment Whale the operating room 1s bewng prepared for direct
surgical mtersention, decompression of life-threatenung tamponade by
pertcardtocentests may preserve Ife and make defimmve treatment possible

MINOR SURGICAL PROCEDURES DURING THE
POSTOPERATIVE PERIOD

Thoracentests

Thoracentess 15 utilized to remove air or flud from the pleural cavity
and consists basieally of introducing a needle attached to a syringe wto the
pleural cavsty The site of puncture 1s determmed by the location of the
matenial to be aspirated Swnce fluid 15 generally found m the dependent
portion of the pleural cavity, the usual site of puncture 1s the seventh or
exghth intercostal space 1 the postentor axillary ine In pleural disease,
because of the elevation of the diaphragm, no appreciable extent of the
pleural cassty 15 apt to be found below thus lesel posterorly, or below a hne
running forward to the corresponding mpple Within an area of the chest
where the presence of fluid 15 suspected by the appearance of the x-ray film,
1t 15 usually advisable to place the needle at the spot whete the absence of,
or greatest decrease w, transmusston of tactile fremitus 15 found on physical
examnation,

The patient may be placed 1n any conventent position, but generally
the sittng position 1s most advantageous By elevating the head of the bed,
this can generally be actueved eastly, and aspiration of the anteror or lateral
portion of the chest can be carried out without further displacement of the
panent To aspurate postertorly, the patent may be turned so as 1o have s
feet danglmg over the edge of the bed and supported on a charr, and the
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the needle, stopcock and synnge Thus consists of ntroducing the needle
1nto the pleural space, the needle being attached to a length of rubber tub-
ing and the tubing then attached to the syrninge Each time the syringe ts to
be emped, the tubing will be clamped by a suitable hemostat, and the
synnge disconnected and evacuated i the proper container In order o
stabilize the needle at the shin, a hemostat 15 placed on the needle flush with
the slan It 15 obvious that the use of the three-way stopcoch m the ngid
system 1s much more efficient and, thercfore, more practical

Fig 9  Thoracentesis performed with needle connected with syringe by rubber
tubing

Deternunation of Intrapleural Pressures

This 1s carried out essennally 1 the same manner as 2 thoracentesss
except that a site for puncture should be selected where fluid, 1f present,
will not be encountered because, 1f flud enters the needle or stopcock’
fluctuations 1n pleural pressures may not be transmtted to the manometer’
Thus, the second anterior mtercostal space 15 the site usually selected for
fku:lcturg with the patient 1n semu-Fowler’s posion Preparation of the
thora::n : ;L?Sestheuzauon of the skin and pleura are carned out as for

A separate needle, syringe and three-way stopcoch are connected to
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trated with procaine i order to insure adequate anesthetization of the
pleura The needle 1s now advanced slowly, accompanied by further mjec-
tion of procame As 1t 1s estimated that the pleura 1s approached, traction
can be maintamned on the plunger of the syringe after a good dose of pro-
came 15 placed night at the pleura if thus 1s posstble With traction on the
syringe as soon as the pleura 1s entered, the pleural find or air will appear
1n the syringe

5 If any appreciable amount of the flmd 1s beheved to be present, 1t
15 advisable to remov e the anesthetizing syringe and needle A larger syringe
of 30- or 50-cc capacity 1s now connected to a three-way stopcoch and a
needle 15 placed on this mn turn, so that the syringe and needle are 1n a
straight lime The side vent of the stopcock will be used to discharge the
aspirated material and a length of rubber tubing fitted to the side vent will
transport thrs fnd to a sutable contamer It 1s well to test the assembled
apparatus 5o as to be sure what posttion the lever of the stopcock should be
1, 1n order to connect needle and syringe and then the syringe and dis-
charge tube Also, all connections should be snug so that no air will be
admutted

The needle 1s now mserted into the pleura along the previously anes-
thetized track, with traction on the plunger, to again determune the moment
of entry 1nto the pleural cavity At this depth, 1t 1s conventent to secure a
hemostat to the needle flush with the skan Thus tends to stabilize the appa-
ratus and avoid the undesirable advancing and withdrawing of the needle
that mught be produced by the pulling and pushing as the syringe 1s filled
and emptied Needless to say, all apparatus must be sterile and the entire
procedure 15 carried out under strict asepsis

Flwd may be withdrawn until the space 1s evacuated If large amounts
are present, however, the procedure should be stopped when discomfort
to the patient 1s produced Onset of coughing should be a signal that suf-
ficient flud has been removed at that particular operation These events are
taken to mean that the lung has not been able to expand to compensate for
the volume of fluid withdrawn and undue negative pressure 1s being created
in the pleural space, causing displacement of other intrathoracic organs,
notably the mediastinum and/or diaphragm

Aur replacement may be used to equlibrate the intrapleural pressures
under these circumstances, but, 1n most 1nstances, 1s not desired because 1t
defeats the prime purpose of the procedure, which 1s to oblterate, by
emptying, the pleural space

Miumal or no dressing 1s required after the needle 1s withdrawn

There 1s another method of performing a thoracentesis which avords
the use of the stopcock as well as the use of the ngid system consisting of
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anterior 1ntercostal space or 1n the fourth mntercostal space n the axilla
“The procedure can be carried out with the pauent in fis bed

The shun 15 preparcd about the proper site and the chest wall 1s anes-
thetized as descrbed for preparation for thoracentesis A small ncision 15
made 1n the shin with a kmife blade, so that the trocar shaft will not be
gapped by shin that fits 1t too snugly The trocar with 1ts nlying sharp-
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Fig 10 Insertion of thoracotomy trocar into pleural cavity

ponted stylet 1s then inserted 1nto thus inciston 1 the skin and 1s advanced
along the anesthetized track passing between the ribs A rotary motion will
aid 1n the steady advance of the instrument Entry of the trocar into the
pleural cavity 15 readily recogmzed The trocar 15 advanced sufficiently to
insure that the shaft of the instrument and not merely the pomnt of the
stylet 15 mside the pleura The stylet 1s now fully withdrawn and the cath-
eter 1s passed 1nto the pleura through the side arm, whereupon the trocar
1s removed as the catheter 1s fed mnto 1t When the trocar shaft emerges
from the skin, a hemostat 1s clamped across the catheter flush with the sl%m
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the manometer attached to a pneumothorax apparatus, the rubber tubing
on the discharged vent of the stopcock betng utilized for the connection
The tubing on the stopcock 1s sterile, but its tip can be given to an attendant
to connect to the rubber tubmg that leads to the pneumothorax manometer,
winle the operator remarms stertle The needle, syringe and three-way stop-
cock are assembled and the needle 1s inserted into the pleura If the needle
and syringe are connected through the stopcock, entry of the needle wmto
the pleura will be indicated when air 15 pulled 1nto the synnge whose
plunger has been kept under traction If the needle 1s connected through
the stopcock to the side vent, and, therefore, to the manometer, entry of
the needle mnto the pleura is heralded by the onset of fluctuations registered
on the manometer If the former connection was 1n use, the Jever of the
stopcoch should then be turned to connect needle and side vent, at which
time manometric fluctuations will eccur

For accuracy, the manometric readings should be taken dunng even
and quiet breathing

Adyustments of intrapleural pressures by injection or removal of air
can be accomplished by using the pneumothoras apparatus or by using the
syringe at hand Since small amounts of air withdrawn or delivered often
will suffice to bring about the proper level of intrapleutal pressures, a 30-cC
oreven a 10-cc syrmge 1s occastonally adequare This adjustment 1s made
by switching the lever on the stopcock to connect needle and syringe for
withdrawal of arr, after which appropnate repositioning of the lever will
agamn permit the taking of pleural pressure readmgs To myect air through
the syringe, the syringe can be detached and filled with room air while the
needle 1s connected to the manometer When the syrnge 1s replaced on the
stopcock, the lever 1s properly turned, and measured amounts of air can be
myected from the syringe If Jarge amounts of atr are to be myjected or with-
drawn, this can best be accomplished by usig the pneumothorax ap-
paratus

An obvious precautson calls for complete famibarity with the use and
manpulation of the pneumothorax apparatus at hand before mitrating ths
operation

Insertion of an Intercostal Catheter

There are two methods 1n general use for placing a catheter withun the
pleural space for the purpose of removing air or, on occaston, flmd from
this body cavity

‘The neatest method mvolves the use of a thoracotomy trocar The area
through which the catheter will be 1nserted 15 selected by review of x-ray
films, although 1 most mstances the catheter 1s nserted 1nto the second
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clearly determined while testing the respective sizes of trocar and catheter
as outlined above

The alternate method for placing a catheter withun the pleural space
1s that of direct insertion of the catheter, 2 hemostat or other such instru-
ment being utilized to guide it

In this method, preparation and anestheuzation of the appropnate site
are the same as employed 1n the previously described method The skin 1s
opened with a small knife blade A medium- or large-sized hemostatic
forceps 15 used to open the tissues by blunt dissection When the pleura 1s
entered, the jaws of the forceps are spread and the catheter s fed 1mto the
pleura between the scparated jaws for the appropriate distance The
hemostat 15 then removed The catheter 1s connected to 2 water seal and
secured to the chest wall as previously described

Pericardiocentesis

The 1mtial steps in this procedure are the same as those employed for
thoracentesis The same equpment 1s recommended. The pauent should
be placed 1n semu-T'owler’s posiion The two accepted routes for aspirating
the penicardial sac are illustrated 1n Tigure 11 These are the anterior, or
parasternal, and the substernal, the needle entering just to the left of the
base of the xiphoid process When utihzing the antenior approach, the
fourth or fifth intercostal space 15 selected By passing the needle close to
the sternum, 1njury to the internal mammary artery 1s usually avorded

In erther approach, the needle 1s advanced toward the pericardium,
which 15 entered with but shghtly increased resistance Impingement of
the heart 1self agamst the needle 1s recognized by the transmission of
definte thrusts to the needle, under these circumstances the needle should
be withdrawn If fluid 1s present, 1t should appear 1n the syringe prior to
impmgement of the needle aganst the myocardium Obviously, small or
thin layers of fluid are difficult to aspirate

Instruments for Minor Surgical Procedures
A thoracentests tray should hold the following 1tems

4~ x 4 1nch gauze sponges

6-inch cotton tpped applicators

10-cc syringe

30 cc syninge

Test tubes with rubbers stops

Mediane glasses

Small round metal basin

Three-way stopcock

Rubber tubing, 18 inches long, 1/4 x 1/32-tnch
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and the catheter 15 pulled completely through the trocar The catheter 1s
then anchored to the skin ether by suture or adhesive tape and the area 1s
covered by a small secure dressing A water seal 1s connected to the catheter
and the system can then be opened by removal of the hemostat Even
though suckmg of some air 1s not of serious consequence during the pertod
of catheter insertion, this occurrence should be kept to a mimmum
Certain precautions should be taken before the trocar 15 mserted The
catheter to be mserted should be passed through the trocar side arm to
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Fig 11 Parasternal and nal h to per

make sure that 1t will do so easily and especially that the funnel end of the
catheter will not hang The trocar should be mnspected to ascertain that it
15 of suitable size to accommodate at least a 14 F urethral catheter and still
not of such caliber as to be bigger than the width of the mtercostal space to
be utilized An ordmary urethral catheter 1s best surted for this purpose

Two or three additional fenestrations are made 1n the catheter an inch or
so apart, increasing the avadable ostia for mgress of dramage mto the sys-
tem When this 1s done, the distance that the catheter must be fed beyond
the trocar to msure that all fenestrations Iie within the pleura should be



Chapter 8

LARYNGOLOGY AND
BRONCHOESOPHAGOLOGY

PAUL H HOLINGER, M D, and KENNETH C JOHNSTON, MD

POSTOPERATIVE RESPIRATORY OBSTRUCTION EMERGENCIES

HEMORRHAGE, shock and respiratory obstruction constitute the most
urgent of the emergencies 1n the postsurgical pertod The early recognition
of these emergencies 1s best obtamned where trained personnel can observe
the patient 1n the recovery room until the immediate danger period has
passed The recogmition of respiratory obstruction and the maintenance of
the pharyngeal aurway by aspiration of pharyngeal secretions are, first, the
duty of the recovery room attendants When the obstruction 1s possibly due
to a laryngeal complication or to retamned tracheal or bronchial secretions
the further management of the problem should be the immedsate respon-
sibility of the anesthesiologist or the laryngologist It may be necessary to
aspirate tracheal and bronchial secretions In some instances, especially m
mfants and children, special equipment and techniques are needed, or a

tracheotomy may be necessary to bypass an edematous larynx or to main-
tamn a clear airway

Postural Dranage and Pharyngeal Suction of Secretions

The most common aspect of respiratory obstruction 1s the accumula-
uon of secretions n the pharynx, trachea and bronch1 Patients who have
depressed swallowing and cough reflexes must eliminate pharyngeal secre-
tons Elimmnation may be aided by placing the patients m the lateral posi-
tion so that the secretions will gravitate out of the mouth If feasible,
placing the patient mn the modified Trendelenburg posttion will axd the
dramnage In some patients, continuous hypopharyngeal suction or inter-
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Needles
25.gauge 5/8 inch
20 gauge 2-inch
18 gauge 2 1/2-inch
17-gauge 4-inch
5 1{2-1nch straaght Kelly forceps
Fan-folded towels
AMlnor drape sheet

A pneumothorax set consists of

2 cc syringes
Needles
25-gauge 5/8 inch
22 gauge 2-mnch
19 gauge 2 mch, with short bevel
Three-way stopcock
Rubber wbing, 12 inches long, 1/4 x 1/32 mnch
4- x 4 inch gauze dressings
3-1inch cotton-tipped applcators
Mnor drape sheet

A chest trocar tray should hold the following items

Ochsner trocar #:14
43 Bard Patker knufe handle with 411 kmufe blade
5-inch ussue forceps with teeth
5 1/2-1nch curved Mayo scissors
5 1/2 straight Kelly forceps
6-1nch curved Peon forceps
10 ce Luer-Lok syninge
2 cc syringe
12 F catheter
14 F catheter
Rubber tubing, 45 inches long, 1/4 x 3/32-inch
Needles
25-gauge 5/8 mch
20-gauge 2 mch
22 gauge 2 1/2-inch
Ieith abdomunal needle 3 inch
Surgeon s cutung needle, 1/2 circle
Black silk 2 0, 18 inches long
Medicine glass
4~ x 4 inch gauze sponges
Fan-folded towels
Mot drape sheet
6 wnch cotton tpped apphicators
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of gastric contents, which in atself can be an extremely dangerous occur-
rence duning aspiration If vomiting and regurgitation are hiely to occur,
endotracheal tube aspiration 1s preferable to simple catheter aspiration
ENDOTRACHEAL TUBE ASPIRATION  An anesthetic endotracheal tube
aspiration can also be used for the removal of secretions A topical anesthetic
agent 1s sprayed mnto the pharynx and the endotracheal tube 1s passed
nasally by the blind techmque or orally by dircet Iaryngoscopy A well-
lubnicated no 16 T catheter 15 passed through the endotracheal tube and
suction 1s accomplished In some nstances, the endotracheal tube may be
allowed to remain 1n place and the secretions aspirated intermuttently with

Fig 1 Lar 1 pt h st g post intratracheal tube granulomas
on the vocal processes of the arytenoids

the suction catheter Patients have been reported 1n whom the endotracheal
tube has remamed 1n place for long periods of time, with lttle or no
damage However, the frequency of observed and reported vocal cord 10~
Jury, mfection of the soft laryngeal tissues, chondritss of the arytenotd and
cricoid cartilages, trachertss, and pressure necross following this practice
should contramndicate 1ts use for periods of tme longer than twelve to
twenty-four hours The most senous of these complications consists of
laryng|eal edema with acute obstruction or the delayed appearance of
B of the ary ds (Fig 1), 1n some subjects, laryngeal destruc-

on has occurred with ultmate complete stenosis Because of these com-
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muttent suction down to the larynx solves the problem, When the tongue 1s
obstructing respiration, an oral or nasal airway must be inserted

Endotracheal Procedures

The endotracheal procedures need more skill than do those mentioned
above, but should be learned and used by all medical personnel The pres-
ence of tracheal rales 1s not an ievitable last rite of the dying, unless neg-
lected, but indicates that tracheal secretions are present and require aspira-
tion The use of tracheobronchial toilet, which can be defined as artaficial
cleansing of the tracheobronchual tree, 1s a valuable and useful treatment
that can be performed by several techmiques

CATHETER ASPIRATION A catheter technique consists of placing the
patient 1n a seru-Fowler position and introducing a no 16 F catheter
through the nose, 1nto the pharynx and into the trachea Visual control 15
possible through the use of a laryngeal murror, the use of a coude catheter
permits more accurate direction into the larynx, as rotation of the catheter
ponts the angulated tip first through the glotus itself and then 1nto the
desired side of the thorax

A variation 1n this technique consists of direct laryngoscopic tracheal
or bronchal aspiration Ths s especially effective 1 infants or children,
or 1n the semicomatose adult patient who 1s unable to cough The larynx 1s
exposed with the direct laryngoscope, and either a rubber catheter or 2
metal aspirator can be directed into the trachea In infants, the Sampson
aspirator, consisting of a rubber-tipped metal tube with a thumb valve, 15
most effective A similar tube 1s available for this type of aspiration n adults
A thumb valve 1n the aspirating system 1s extremely important in order to
preventa continuous suction during glottic closure The catheter or asprat~
g tubes should be sterile at the beginning of the procedure and subsequent
contamination should be avorded as far as possible Aspiration should be as

adequate as possible, but must be done quickly to avoid prolonged suction
and respiratory distress After the aspirator 15 passed to the coryna 1t can
be introduced blindly into either bronchus by rotating the head from side to
side Adequate suction of 25 mches of water 1s essenuial

A tight binder, or manual pressure, over the site of mciston assists 1n
supporting the chest or abdomunal walt during such aspiration procedures,
reducing the likelihood of reopening of the wound and evisceration during
violent coughing In addition, thus step reduces the pain expenienced during
coughing 1n the immediate postoperative period

A catheter asprration will 1n most mstances be best accomplished if a
hght toprcal anesthetic spray of 2 per cent Pontocaine has been applied to
the pharynx and larynx This wall also reduce the possibility of regurgitation
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to dry and thuicken Mantenance of an adequate cough and hiquefacuon
of secretions 1s of extreme importance For these reasons the use of nar-
cotics must be kept at a satisfactory mummum, while at the same ume the
atmosphere, whether the pauent 1s or 15 not in an 0¥} gen tentnone of the
hospital rooms or I a Tecovery room, must be properly hurmidified
Aerosol mhalation will be benefictal, using anubiotic solutions when nfec-
tion 15 Liable to super ene, or wetting agents when hquefaction of secretions
alone 1s desired However, in patients i whom formation of Jarge amounts
of mucus recurs rapidly, proper nasotrachcobronchial touet by the trans-
nasal route can be mantamned only when the house officer remains con-
stantly with the patient Few hospitals are so fortunate as to have sufficient
help available Therefore, the presence of audible rhonchu mn the tracheo-
bronclual tree, betokemng voluminous mucus which the pauent expecto-
rates and which reforms rapidly after aspiration, usually mdicates that a
procedure permitting more frequent, direct tracheal aspiration 15 necessary
In such patents a tracheotomy should be performed n order that the dysp-
nea and rapid respiration rate may be relieved by frequent, direct tracheal
aspiration A tracheotomy allows a nurse to achieve this effect
Careful attention to the patient’s early symptoms should allow the
establishment of the tracheotomy early enough to prevent serious pul-
monary infection and yet gne the opportunity of avording a tracheotomy
when 1t 15 possible 10 mamntam proper tracheobronchnal tolet without 1t
A tracheotomy 1s 1ndicated when the alternauve measures, even though
frequently repeated, have failed to give adequate or lasting relief, or when
the signs and symptoms of hypokemia have remained or become severe
In addition, some operations, such as extensive esophageal or neck surgery
and some neurosurgical procedures, and traumatc condinions, such as skull
fracture, chest and maxillofacial 1njuries, may warrant a tracheotomy
when 1t 15 necessary to short circuit the air past the mouth, pharynx, or
larynx directly to the tracheobronclual tree The mdications for tracheot-
omy 1n these conditions are to establish an airway as well as to permit direct
repeated catheter suction
The tume to do 2 tracheotomy 1s when contemplating 1t The number
of tracheotomtes performed too late far outw egh those done unnecessarily
The most opportune time to do a tracheotomy 1s at the completion of the
surgical procedure 1tself, while the intratracheal anesthesia tube 1s still
place The pauent should not be allowed to exhaust Tumself in the struggle
for oxygen when a tracheotomy could prevent this difficulty
ot a‘;::uj::;?:n; :ﬁ::v?;ne flf;dvfmgis’ it slfmuld not be done with-
comes altered Secretions mag lb’ § i svooBy of the pulmonary tree be-
y be dehydrated and the inhaled air 1s not
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phcations, when a tube 1s lihely to be needed for Jonger than twenty-four
hours, a tracheotomy should be performed

Bronchoscopic Aspiration

Direct visualization of the tracheobronchral tree with a bronchoscope
affords the most rehable and efficient method for removal of secretions or
obstructing foreign bodies 1n this area, 1t also has diagnostic potentiality
Bronchoscopic aspiration 1s 1ndispensable 1n removng sold or thick sems-
sol:d material that may be aspirated by a vomiung patent Asprration of
vomutus or other material occurs most frequently dunng “delnvenes” or
during emergency types of surgery which may have had to be performed
shortly after the patient has eaten, or 1t may occur 1n patents with intestnal
obstruction  Battery-handle bronchoscopes as well as battery-handle
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Fig 2 Battery handle t h and lary

laryngoscopes are atailable to the anesthesiologust or laryngelogst for the
management of this problem during operation or in the immediate post-
operatve period (Fig 2) These scopes should be available for emergency
use 1 the delivery room, the operating room suite and the recovery room
Alarge alhgator-type of forceps should be hept with the bronchoscope, this
forceps should not be used for delicate foreign body removal, but to grasp
large preces of food that might obstruct the airway dunng or after admms-
tration of an anesthetic

Tracheotomy

If active cough or tracheal aspiration will completely reheve the symp-
toms caused by excessive mucus and will prevent their recurrence, then
po further steps need be taken aside from connnuation of these routines
Oversedation 1n the rmmediate postoperative period tends to decrease the
cough reflex and also causes the secretions i the tracheobronchial tree
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The shun meiston 1s sutured loosely The edges near the tube are left
ypen o permut dranage and to chiminate the complication of subcutaneous
-mphysema which occurs f the shan edges arc approximated up to the tube

ExTusaTion  Extubation 1s most effectively carried out by using
smaller and smaller tubes, and finally corlung a small tube, or using a
special decannulation stopper for a test period Smaller tubes allow a more
pradual resumption of laryngeal breathing, while at the same time they
reduce the intratracheal obstruction due to the tube itsclf Tinal removal of
the tube 15 done only after a twenty-four-hour test penod, with the tube
plugged completely, has proved that the laryngeal airway 1s satsfactory

POSTOPERATIVE LARYNGEAL COMPLICATIONS
Laryngeal Edema

Postsurgical laryngeal edema may result 1 obstruction sufficient to
necessitate a tracheotomy A traumatic intratracheal intubation, particularly
1n a small chuld or an infant, or a prolonged 1ntratracheal anesthesia em-
ployed 1n operations about the nech may be responsible for the obstruction
Laryngeal edema following burns or blast injuries may be increased during
the intratracheal anesthesia induced to perform the surgery necessitated
by the injury Thus, in the postoperative management of burns, tracheot-
omy 15 often indispensable, 1t facilitates aspiration of the pulmonary
edema fliid and establishes an airway below the obstructed, edematous
larynx, the tissues of which have been subjected to flash burns or mjured
by hot gases

Whale trach y for infl y laryngeal lesions 1 nfants 1s
decreasing, owing to the use of antibiotics, the number of tracheotomies
1n mfants under one month of age 1s increasing because of the surgery beng
performed for extensive congenital anomalies that were formerly considered
hopeless These anomaltes are generally gross ones of organs other than
those of the respiratory tract, but the extenstve surgery required for therr
correction has necessitated the prolonged use of an intratracheal tube A
tracheotomy may be performed on the completion of such a surgical pro-
cedure, not only to mnsure an adequate airway, but also to permut frequent
aspiration of secretions

A most cnitical time for nfants 15 after tracheotomy It 15 during thus

period that constant observation, care and judgment are necessary Tra-
cheotomized nfants should be placed 1 a room with high humidity, and
:;YECH fmay be admunistered when necessary Recovery room care or
. r:m% our-hour spectal nursing attention with an expenenced tracheot-

¥ Busse 1s required Extreme care 1s exerctsed durmg and immeduately
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properly filtered, warmed or morstened There 15 2 tendency for the patient
to expenence some increased difficulty 1 rassing secretons from the
tracheobronchual tree because the cough blast reflex 15 not assisted by
glotuc closure Following a tracheotomy, a nurse must be i constant
attendance to remove the secretions with a suction catheter It must be
remembered that the tracheotomuzed patient, particularly an mfant or a
chuld, cannot call for help should the tube become partally obstructed
TrACHEOTOMY TECHNIQUE In an extreme emergency, the sumplest
means of openng the airway 15 to palpate and incse the cricothyrod
membrane lymg between the ngid cricold nng and the aferior border of
the thyroid cartilage In thus operation, the kmife blade 15 plunged through
the skin at night angles to the trachea and the knife twisted to separate the
thyrord and cricord cartilage to open the air passage This procedure, while
Ifesaving 1n many mstances, 15 10 be averded if possible because of the
danger of destroymng the all mportant cncosd cartilage esther at the tme
of the operation or through mnfection later If the cricothyroidotomy just
described 1s performed, a low tracheotomy should be substituted as soon
thereafter as the patent’s condition permuts, to reduce as much as possible
the danger of cricord mnfection
‘The convenuonal tracheotomy 15 performed through a sudline maston
m the center of Jackson's tracheotomy triangle This trangle has as us
base the cricord cartilage, 1ts apex the suprasternal notch and as ats lateral
borders, the sternomastord muscles Local anesthesia 1s employed unless
the patient 1s 1n extremus or 15 comatose, or unless the aurway 1s already
esmblished and general anesthetic 1s bemg admmstered, as would be the
case 1f the tracheotomy were bemng performed at the completion of an
operatve procedure To transpose an emergency operation fo a trangul
procedure, an airway may be established by mserting an intatracheal tube
or 2 bronchoscope through the obstructed pharynx or larynx This el
munates the hazard of awrway obstruction dunng the dissection and 15 of
particular value 1n tracheotommes 1n wfants and children, as well as 1n adults
for whom the tracheotomy 15 bemng performed because of 2 tumor of the
nech General anesthesia may be employed only if an arrway has first been
established through the obstruction A collar inciston 1s an alternate incision
whuch 1s considered by some to leave a less obvious scar With esther et~
sion, the dissection 1s carried downward to the mudline through the fascial
planes to expose the thyrowd ssthmus The trachea may be exposed abose
the ssthmus or below 1t, or the 1sthmus may be ligated and cut and the
trachea exposed under 1t A tracheal hook 1s used to grasp the traches, and
the second to fourth rngs are mased The edges of the mased tracheal
carnlages are separated with a T dilator, ret orah
and the proper tube 1s mserted
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The first symptoms of postoperatsv¢ massive atelectasis usuatly occur
within twenty-four hours after the operation, but may begin as late as
seventy-two hours postoperatively They consist of chest pam and a per-
sistent, somewhat productiv¢ cough w hich the patient attempts to suppress
because of pain both at the site of inctsion and 1n the chest Respiration
becomes shallower and more tapid, soon being defimitely labored This
state may progress to cyanosts ‘There 1s a correspondingly raptd nise 1n the
temperature, but the pulsc rate may not increase proportionately The
sputum at the onset 1s usually scanty, 1t 1s thick, tenacious, glossy or white
Later 1t becomes purulent

The essential physical findings arc the shuft of the heart and medias-
tinum to the affected side, dullness, limitation of motion, and elevation of
the diphragm Breath sounds change rapidly, depending on the amount
of obstrucuon and whether or not a coughing spell dislodges secretions,
they may be enurely absent

The use of 2 ught abdomunal binder, especially 1n a patient who has
had an upper abdominal operation, further linuts the respiratory excurstons
and mcreases the incidence of collapse However, a tight binder employed
temporarily may be of great help 1n splinting the patient while encouraging
fum to cough and dislodge secretions Anesthetic nerve block may be of
ad 1n reducing pan and allowing more effecuve coughung The use of
narcotics and atropine should be limuted as much as possible

Bronchoscopic aspiration of the obstructing secretions, when other
methods fail, should be employed without hesitation On 1ntroduction of
the bronchoscope through the larynx, one 1s impressed by the amount of
secretion lying m the trachea and both bronchn Because of 1ts viscosity
the secretion 15 aspirated with difficulty, but, by using an aspirating bron-
choscope and an independent aspirator, more secretion can be removed 1n
2 munute or two than the patient can cough up 1n several days The secre-
tion, 1f the aspiration 1s done shortly after the onset of the collapse, 1s
whte, very thick, viscid and tenacious, and 1t usually clots 1n the collecting

tube It contains a great deal of fibrin, but very little pus and few bactena,
and because 1t 15 an excellent culture medum 1t soon becomes purulent
and foul-smelling if allowed to stagnate in the trachea and bronch:

The change i the general condrtion of a patient following broncho-
SCopic aspiration 1s often as striking as that seen following a tracheotomy
g:cn:e ;T:agfe of acute laryngeal obstruction The 1mmeduate relief 15 re-
and so0at c.femperarure, pulse and respiration curves Physical findings

gen-ray films show a rapid return to normal, although the cough
contunues 1o be productive for a few days Should there be a tendency

toward replugging, by
» IOWever, one et
choscopic aspirations ? ced not hesitate to do repeated bron-
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after feedings, including frequent suction with or without saline irngation
of the trachea Cleansing of the tube as often as 1t becomes even slightly
filled with secretion, and close observation of the breathing and the patient’s
color are essential Frequent changes of the patient’s position are helpful,
although most tracheotomized infants prefer some particular position 1
which respiration seems to be most comfortable

Laryngeal Paralysis

Laryngeal complications of thyroidectomy are sigmificant and const-
tute an mmportant aspect of postoperative care Paralysis occurring as a
result of umilateral or bilateral recurrent laryngeal nerve section causes
varying degrees of respiratory obstruction Such paralysis results 1n a md-
line position of the cord and some loss of tension In umilateral paralysis
the voice 1s whispered or husky, and obstruction may or may not be a factor,
depending on the degree of associated spasm In bilateral paralysis, however,
the voice may be clear, but respiratory obstruction becomes acute, especially
on effort, the condition simulates laryngeal spasm because the cords do not
abduct Mirror or direct examination of the larynx shows the failure of
abduction, but often such examnation 1s extremely difficult because of the
severe stridor and dyspnea bemng experienced by the patient Under these
circumstances, the diagnosss must be surmmsed and a tracheotomy per-
formed at once A similar situation may accompany neurosurgical pro-
cedures 1nvolving the base of the bram In these, central bilateral tenth
nerve paralysis necessitates a tracheotomy to maintain the airway

POSTOPERATIVE PULMONARY COMPLICATIONS
Atelectasts

Postoperative massive collapse of the lung 1s the massive atelectasts
due to the obstruction of one of the mam bronchi or several secondary
broncht on the same side by thick, viserd, mucofibrinous secrettons, and
may follow any surgical procedure Important etiological factors are those
which tend toward an increase m the production of mucord secretion by
the tracheobronchial mucosa, associated with those conditions which ad
m the stagnation of these secretions by retarding the cough reflex and ex-
pansion of the chest Thus, upper abdominal operations associated with
distention, tight binders, and chest operations preceded and followed by
excessive sedation with atropine, morphme and simular drugs are most likely
1o be followed by massive atelectasis Other possible factors are preoperative
bronchits, generally poor muscular tone m older mdividuals, and asso-
ciated conditions such as acute anterior poliomyehtis or other neurogenic
lesions that have caused draphragmatic or mtercostal muscular weakness
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Fig 4 Remowvable single tooth bridge swallowed by patient under general
anesthesia

airway permut introduction of a large-sized esophagoscope to free mucosal
folds from the object

CARE FOLLOWING LARYNGOSCOPY, BRONCHOSCOPY AND
ESOPHAGOSCOPY

Laryngoscopy, bronchoscopy and esophagoscopy are diagnostic and
therapeutic procedures which require pre- and postoperative routines to
provide adequate patent care and comfort In addition, these routnes
should be designed to prevent complications, or the recogmtion of them
if they do occur Preoperatively 1t 1s assumed that thorough physical and
roentgen-ray studies have been made to reveal or disprove the presence of
such contramdications to the procedures as cardiac decompensating aortic
aneunsm and acute respiratory infection The patient should not have
caten for at least four hours prior to the examination, and m those with
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Foreign Bodies in the Awr or Food Passages

Fortunately, thys postoperative comphcation s relatively rare The
foreign body usually consists of a tooth, a bridge or even 2 whole denture
that was not removed prior to anesthes:a, or to parts of teeth, bridge work
or instruments that were broken and aspirated durmg some oral surgical
procedure When such an accident 1s suspected or knnown to have occurred,
an immediate x-ray study 1s indicated The most frequent acadents of
ths type wvolse the deciduous mncisor or canine teeth of chuldren dislodged

3

Fig 3 Deaduous tooth 1n night lower Iobe bronchus asprrated duting
tonsiflectomy

during a tonsulectomy (Fig 3), and the removable single-tooth bridge
adults (Fig 4) Attempts at endoscopic removal should be made only after
the patient’s condivon 1s stabilized following hus onigmal operation, and
only with adequate preparation of instruments and endoscopic plan To
burriedly bronchoscape the patient for removal of a known or suspected
foreign body of thus type, without adequate locahzanion and without
adequate instrument preparation, will only result in fatlure, usually drving
the foretgn body even deeper mto the tracheobronchial tree

Dentures may be forced deep 1n the hypopharynx or cervical esophagus
when tnadvertently left 1n the mouth during induction of anesthesia The
patient expenences pamn and dufficulty 1 swallowing on awakenng Re-
moval 15 usually possible perorally, a general anesthetic and mtratracheal
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Adults

Preoperatnne sedation for peroral endoscopy in adults generally 1s
obtained by gning morphine or Demerol, unless the pauent 1s serously
debulitated or has respiratory obstruction Atropine 1s used preoperatively
for laryngoscopy and csophagoscopy to reduce sccretions, but may be
dispensed with pnor to a bronchoscopic examination 1if the procedure 1s
bemng performed to deternine the amount or source of secretions, or if
the secretions are to be collected for pathological bacteniological invesuga-
tions When a topical local anestheuc s to be used, a barbiturate 1s ad-
mumistered preoperatnvely  Allonal or a similar anu-nauseant 15 effective
as well

Following any peroral endoscopic procedures 1n adults, performed
with the patent under local anesthesta, routinely food and flurds are with-
held for two hours, following which ume hquids may be given Later, soft
foods and, finally, a general dict may be given the next day unless the pauent
had some condition such as an esophageal stenosis that could contramndicate
solid foods

Phenobarbital sodium may be ad: ed ntra alarly 1f signs
of hyperactvity or unusual talkativeness are noted Since these reactions
may, on rare oceasions, progress rapidly as the result of the toxerty of the
topical anesthetic, an intratracheal tube, laryngoscope, oxy gen and a breath-
1ng bag should be on hand for use in the control of more sex ere cocamne or
Pontocamne reacion However, these reactions usually occur just before,
during or immeduately after the operatne procedure and not after the
Patient has returned to the recovery room Therefore, all material including
syninge, needle, alcohol sponge, sterile water, Pentothal Sodium and a file
10 open the vial should be available 1n the operating room to permut the
management of the more severe, convulsive reaction When severe reaction
takes place, the immediate intravenous admimstration of the barbiturate
with the simultaneous establishment of the arway wath the intratracheal
tube 15 hfesaving

When esophageal perforation 1s suspected, all food and fimds are

Withheld and x-ray examunation of the neck and chest 1s ordered Anti-
bioties should be admimstered and mntravenous fuds are mdicated This
therapy should be continued untl all evidence of perforation and infection
has subsided Small perforation can sometimes be successfully managed
conservatively with early treatment Signs of persistent leakage, progressive
Infectson and abscess formation are mdications for surgical intervention
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Lnown or suspected severe cardiospasm the esophagus should be lavaged
. order to prevent regurgitauon and overflow of foed 1nto the tracheo-
bronchual tree dunng the introduction of the esophagoscope Preoperative
sedation 1s of great importance, but 1s contramndicated 1n patents with
respiratory obstruction, older, debilitated sndividuals and small mnfants
For others the use of the approprate age-dosage of morphine or Demerol
1s mdicated Barbiturates are given preoperatively of a topical anesthetic
15 to be used, but as pre-endoscopic analgesics 1n children they are definitely
1nferior to morphine 1n effectiveness The chuild sedated with a barbiturate
may come to the operating reom apparently fast asleep, only to awaken and
be entirely uncontrollable as the procedure 1s begun, a child properly
sedated with morphine (provided there 1s no respiratory obstruction) 15
more relaxed not only before but during the endoscopy

Infants and Children

Smce most peroral endoscopic examinations 1n nfants and children
are performed without anesthesa, the problems of postoperative manage-
ment are related entirely to the basic pathological process for which the
pracedure was performed and the degree of reaction to the wmstrumentation
that mught be anticipated Generally the mnfant may be allowed to resume
tis preoperative diet within one-half hour after returmng to the ward In
infants and children, careful laryngoscopic or bronchoscopic procedures,
using small instruments mserted with caution, peed not produce postopera-
twve complications Of greatest importance 1s that the procedure 15 not
mmediately repeated, when repetition 1s necessary, this should not be
undertaken untl ali evidence of reaction from the previous procedure has
disappeared Should laryngeal obstruction appear followmng a traumatic
procedure, an atmosphere of high humudity 1s of great assistance 1 115
relef The chuld should be kept as queet as possible, flurds should be forced,
and humidified oxygen should be admurustered 1f necessary A complete
tracheotomy set should be avatlable, since, when oxygen 1s admunstered,
the last procedure short of a tracheotomy has been employed Unquestion-
ably, the most important pomnts 1 avording post-bronchoscopy laryngeal
obstruction are bmutatton of the duration of the procedure and the use of
small instruments

For endoscopic procedures performed with the patient under general
anesthesia, particular attention must be paid to the mamtenance of the
arway, swice the local laryngeal sumulatron that accompantes cither
laryngoscapy, bronchoscopy or esophagescopy may be sufficient to cause
rather prolonged or recurnng laryngeal spasm



LARYNGO!I OGY AND BRONCHOESOPHAGOLOGY 257

nausea, which should be avorded at all costs Tube feedings may be started
the first postoperatne day Medications, such as potassium todide and
ammonium chloride, may be used 1f necessary to liquify secretions
Care of the trachcotomy tube constitutes the most important part of
the postlaryngectomy care The tracheotomy tube should be aspirated
as often as sccretions are present If the tube 1s dry, 10 drops of half normal
satine should be mnstilled 1nto 1t at hourly intervals and then reaspirated to
remove any crusts that might form Occasionally, these crusts become so
large that they obstruct the entire tube and cannot be remos cd through the
tube, Under these circumstances the tube must be removed and the ob-
structing matenal expelled by a strong cough or, if adherent to the tracheal
walls, removed by @ hemostat or bronchoscopic forceps  Auscultation of
the chest at frequent inters als detects obstruction tn the lobar or segmental
bronchy, when obstruction 1s found st may be rehieved by directing the asp1-
raung catheter 1nto the affected bronchus by ulung the tracheotomy tube
Aside from the spectal problems of tracheotomy care, routine post-
operative observations of temperature (rectat), blood pressure, evidence of
bleeding, unnary output and peripheral circulation are indicated The
Ppatient should be encouraged to expectorate his saliva rather than attempt
to swallow 1t Analgesics, such as 25 to 50 mg of Demero}, may be given
every three to four hours Constipation 1s often an annoying complication,
since the role of the larynx m the regulanon of the chest and abdomunal
Pressure 15 absent 1n the laryngectomized patent An ounce of muneral o1l
may be given through the nasogastric tube on the second, thitd and fourth
day postoperatively to reduce thus problem The patient should be provided
with pencil and paper, or a “magic slate” may be used to advantage
Usually the nasogastric tube may be removed on the fifth to the tenth
Postoperative day, after close observation of the tracheotomy opening has
demonstrated that there 1s no fistula from the pharynx If there 1s any
doubt, 2 test for fistula 15 made by giving the patient a sip of 2 colored
flud by mouth After removal of the tube, liquid feedings are continued
for three or four days and then a soft and, finally, a general diet 1s given
Buccoesophageal speech lessons may generally be started before the patent
leaves the hospital, provided the wound 1s well healed
for hfxs soon as he 1s able, the patient should be taught to clean and care
lmvms Ot\;n Lracheotumy tube He may be taught to change it umself before
e tui : te osp;tal, standing before a murror to insure proper insertion of
tha o 0 :I/ox making a false passage A water-soluble lubricant, rather
nonsolu&?oﬂsll tm’ }I:eti:olatum, should be used to avord the passage of
Wound 1 compllgtgl‘ ; ;onchopulmonary system When the tracheostomy
ly healed, the tracheotomy tube 1tself may often be left
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POST-LARYNGECTOMY CARE

The post-laryngectomized patient has serious psychological problems
as well as physical problems Preoperatively he has been told of the serious-
ness of hus conditton which has necessitated the removal of the larynx and
has been told of hus tracheotomy However, his frustration at being unable
to talk upon awakemng 1s difficult for lum to accept In right-handed
1ndividuals, fluds should be admumstered 1ato the left arm to leave the
night arm free for wriung The pauent’s wants should be anticipated be-
cause of lus mability to ask for the things he needs Anubiotic therapy 13
mstituted prior to surgery and continued immediately after 1t Mouth
hygiene, both pre- and postoperatively, 1s smportant to reduce local mnfec-
tion Perborate mouthwash 1s most effective Typed and crossmatched
blood should be available 1000 cc , if the procedure 1s Lrmited to a laryn-
gectomy, 2000 cc , 1f a radical neck dissection 1 also to be performed The
preoperative orders should include the amount and type of sedative desired,
sedation being minimal or eliminated 1f the patient has severe respiratory
obstruction or 1s an old or debilitated mndividual A preoperative enema 15
of value The operatve field should be prepared by shaving the nech and
chest to the mpple line, and well postersor to the ear, if a radical neck
dissectron 1s to accompany the laryngectomy Arrangements for the post-
operative care of the tracheotomy opening should be included 1n the pre-
operative preparations The tracheotomy bedside set-up should mclude
the aspirator, humidifier, oxygen, a duplicate of the tube the patient will be
wearing and the matenals for cleaning the inner tube

Postoperatively the head of the bed may be slightly elevated for com-
fort and efficiency of the tespiratory system The head should be shghtly
flexed onto the neck in order to avord tension on the pharynx sutures

Ambulation should be started as soon as the patient’s condition
pernuts, usually on the first or second postoperative day Immedately
postoperatively, the pulse rate and blood pressure should be determuned
every half hour until they are stable Oxygen may be admimstered if needed
and should be given through an oxygen-tracheotomy adaptor, thoroughly
humudified and at a flow of 6 to 8 liters per minute, 1t can be given through
a funnel placed over the tracheotomy opening 1f the adaptor 15 not avalable
Oxygen given by catheter directly into the tracheotomy tube 1s wrrtating
to the respiratory mucosa Aerosols may be used if infection or dryness of
secretions becomes severe Postoperative fluuds may be given intravenously
for the first twenty-four hours, dependent upon the standard ntake and

output tables Thirty cc of water may be inserted through the nasogastrc
tube every two hours to sure its patency A larger quantity may cause



Chapter 9

SURGERY OF THE ABDOMEN

WILLIAM ] GROVE, MD

IN THIS CHAPTER a description will be given of the rouune postoperauve
care of patients undergomng abdomunal surgery, as well as the detals of
care following specific types of abdomnal surgery  Although the scope of
the chapter does not warrant a detailed account of preoperane care, this

care 15 so mnseparably linked with postoperative care that brief mention of
1 1s indicated

PREOPERATIVE CARE

As 1n all types of surgery, the postoperative course of patients under-
gong abdomunal surgery 1s frequently made much less eventful by mntel-
hgent and foresighted preoperatve care If the patient has been restored
to as near normal as possible, nutrition-wise, preoperatsvely, he 15 much
better able to tolerate the operative trauma, and postoperative complica-
tions will be reduced Probably one of the greatest advances i surgical
therapy 15 the recogmtion of the importance of adequate preoperative
preparation of patents undergoing extensive surgery

It will be recogmzed that intelligent postoperative care really begins
before the patient 15 taken to the operating room Establishing adequate
rapport with the panent preoperatively and discussing with him what will
be expected of lum postoperatively ard 1n no hittle measure to the ease of
postoperatve care The patient should be told preoperanvely that he will
be asked to cough and take deep breaths and that he must do this 1n spite
of the discomfort which 1t may produce He must be assured that every
effort will be made to reduce the postoperative discomfort to allow hum to
cooperate He should be advised that under ordmary circumstances he will

be ashed to move about 1n bed and that as early as the morning followng hus
operation he will be up walking about

259
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out, to be reintroduced only occasionally to insure the adequate size of the
tracheostomy opening

Most distressing of the complications following laryngectomy 1s the
development of a fistula between the pharynx and the skun, especually 1f
this occurs at the mucocutaneous junction around the tracheostomy
opemng If a fistula does develop, 1t generally 1s mamfest between the
fifth and ninth postoperative day, and 13 due to improper pharyngeal
closure, poor blood supply to the flaps, msufficient wound dramage, oral
feedings begun too early, or residual tumor ussue Treatment consists m
remntroduction of the feeding tube Closure generally takes place spon
taneously, although larger fistulae may require secondary closure
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What 15 the volume of output, through the kidneys, bowels, fistula,
gastromtestinal decompression and yomiting?
What are the temperature and pulse and respiration rates?

While the respirations are bemng checked for frequency, note 1s made
of any lag that may be present on onc side or the other It 15 observed
whether or not the trachea 1s deviated from 1ts normal posiion The chest1s
percussed for dullness and suscultation 15 performed for detection of
abnormal breath sounds or the absence of breath sounds The pulse 1s
checked not only for rate, but also for character Antrregulanity may suggest
that more extensive evaluation of the cardiac status be made

In all abdomtnal surgical patients the abdomen must be cheched 1n a
routtne fashion for evidences of distention and unusual tenderness, and
for bowel sounds The wound 1tself should not be exposed unless there1s
unusual pain, moist dressings, or an elevation s temperature It s common
practice 1n some clinucs to discard the dressings on the second or third
postoperative day The author can see no particular advantage in this
practice, except that the wound may be more easily observed

The costovertebral angles are checled for tenderness which mught
denote renal infection

The extremities must be carefully exarmned for evidence of thrombo-
phlebins or edema The calf, popliteal space and thigh should be quickly
but carefully examuned for tenderness Test should be made for Homans’
sign

By the above-mentioned means the common areas of postoperative
complication have been checked, 1 e , lungs, heart, wound, intra-abdomen,
unnary tract, and hmbs (for thrombophlebius) Comphicattons ansing from

these common areas give mse o mcreased temperature and pulse and
respiratory rates

Detection of Common Causes of Fever

It will ard the house officer to know the particular complications which
mught be expected from an increase 1 temperature and pulse and respira-
tion rates on any particular day postoperatively

‘When the temperature and the pulse and respiration rates rise smul-
taneously on the first and second postoperative day the probability 1s that
the patient 15 suffering from a pulmonary complication This most com-
mc;nly, tc)if course, 15 atelectasts due to inadequate ventation of the lungs
and 1mnadequate or 1mproper cou
by 0? e patlemp D ghing  Atelectasis 15 aided, too, by 1m-

Fever appearing on the third or fourth postoperative day without an
Increase 1n resprratory rate and with only a moderate nse 1 pulse rate
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The surgeon and house staff officer on the surgical servace must be
aware of the comphcations which are common to all types of surgery and
particularly of those complications common to the particular type of sur-
gery being undertaken

Cardiac, pulmonary, urological and vascular (e g, thrombophlebius)
complicatrons are common to all types of surgery A careful preoperatne
evaluation of the patient’s cardiac status wall be invaluable, particularly
aged patients, m estmating the amount of fluids, electrolytes and blood
which the patient may be able to tolerate postoperatively Smularly, careful
evaluation of upper urinary tract function may indrcate the degree to which
mtravenous almentation will be tolerated postoperatnvely Evaluation of
the degree of any urmary bladder neck obstruction preoperatively may
indicate 10 advance the necessity for catheter dranage postoperatively
Examunation of the lower extremities may reveal the presence of extensiie
varicose veins which suggests the mcreased possibility of stass and throm-
bophlebius i the postoperative perrod

GENERAL ROUTINE POSTOPERATIVE CARE
Check for Indications of Compheations

Because of the press of tume, a busy surgical resident, who must
frequently complete hus rounds before the dady operative schedule 15
begun, must develop a routne method of checlung each postoperative
pattent rapidly but thoroughly He must ask each patent a set of unbuased
questions designed to reveal the presence of any of the general comphica-
uwons which mught occur In addiion, there will be buased questions
designed to reveal the presence of any deviations from the normal post-
operative course in a patient having 2 partcular operation The resident
must tran humself 10 observe the panent routwely n such a fashion that
no ponts will be overlooked The following are a group of rontine questions
which should be asked concernung the patient and answered by hum and/or
hus attending nurse

Is coughing sufficient to remove any accumulated secretions i the
tungs?

Is the patient talung deep breaths?

Is the patient moving about and changing position from tume to tume”

Are adequate amounts of fluids being recewved orally and/or intraven~
ously?

How much, f any, type of pam has occurred®

Has flatus or a stool been passed?®

Are adequate amounts of unne bewng passed®
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wound from gross external contamination It should not be completely
sealed with adhesive tape Only enough tape should be used to secure 1t
adequately Large amounts of tape mahe the patient very uncomfortable
while they are 1 place and are even more distressing when they are re-
moved All dressings of surgical wounds must be done with stenle tech-
nique The outer dressings only should be removed with the hand The
deeper dressings next to the wound should be removed with sterile instru-
meats The arca immediately adjacent to the wound may be cleansed with
an aqueous solution of Zepherm After seven days, when the sutures are
to be removed, only a very light dressing, if indeed any at 2ll, should be
placed over the wound Even this dressing may be removed within twenty-
four to forty-eight hours 1f there 15 good healing of the skin edges

When removing sutures, each suture should be cut close to the skin
and the free end withdrawn across the wound so that there 15 no tendency
to separate the edges of the wound The sutures should be cut 1n such a
fashion that as httle as possible of the unburied portions 15 withdrawn
beneath the skin

When a wound 1s 1nspected for evidence of infection, 1t 15 frequently
necessary to palpate the area adjacent to the wound gently in order to
detect areas of tenderness Such palpation should be done esther with a
sterile gloved hand or through a towel Frequently a subcutaneous abscess
will be located by palpation which 1s not as yet evident by simple inspection
This 15 particularly true when wound infection develops wlule the patent
1s recerving antibiotic therapy When a wound infection 1s discovered,
enough of the cutaneous sutures must be removed to allow adequate dram-
age The ease with which dranage may be accomplished when interrupted
skin sutures have been used 1s one of the advantages of this type of suture
It 1s important, when a wound abscess 1s drained, to obtain a culture of the
evacuated material so that specific antbiotic therapy may be ordered

When clips have been used to close the shun, these are removed by a
clip remover Care should be exercised not to separate the wound edges
forcefully as the clips are removed

The care of colostomy wounds differs This will be described under
Colostomy

Drains

Drams which have been placed withm the abdomnal cavity are
ordimanly gradually shortened 1 or 2 mches each day, until they are com-
pletely removed The amount of daily shortening 1s, of course, dependent
upon the length of the dramn and the purpose for which the dran was
placed Drains are ordinanly removed by the fourth or fifth day and are
rately mamtamed 1n place longer than seven or eight days
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suggests the onset of infection other than pulmonary The wound must then
be carefully tnspected for evidences of mfection The urine must be checked
for signs of pyelonephntis

Fever occutning after the sixth or seventh day postoperatvely, with
a rather sharp increase 1n pulse rate which may be out of proportion to het
fever, suggests the possibility of thrombophlebitis

If the fover suggestive of imfection has persisted and no external
evidence of wound mnfection 15 found, examinations must be carned out to
detect the presence of intra-abdominal abscess formation Common areas
of mfection are the rectum and the subdiaphragm A sumple rectal examuna-
tion will frequently reveal the presence of a rectal abscess, whereas a chest
x-ray film and fluoroscopy of the diaphragms will demonstrate the deselop-
ment of a subdiaphragmatic abscess

The changes m the vital signs which are assocted with particular
operations will be discussed under each of the operations 1 turn

Routine Orders

After a careful exammation and questionmng of the patent andfor
attendant have been carried out, the orders must be written So that 1m-
portant ponts are not osutted, 1t 15 well for the house officer to establisha
routine format of orders The orders should include the following

1 Comfort of the patient—medscation for the rehef of pan, if presest,
hypuotie for sleep 1n the evernng, if needed

2 Nutntion of the patient—the amount and type of oral feedmgs, of
any, the amount and type of intravenous alimentation

3 The posion of the patent—ambulation or bed rest, parucular
movements or positions to be avoided

4 Medications—antibtotics, vitamuns, cardiac drugs, etc

5 Specal procedures—for decompression, catheterization, OXygen
therapy, dressing change, ete

6 Laboratory tests—x-r3y examunation, blood chemustry studses,
blood counts, unnalysss, ete Although 1t 15 true that 1n some hosprtals the
orders for laboratory worh are not placed on the doctors® order sheets, Xt
may be found convensent to place them there so that the nurses can better
plan their work for the day with the patent

Wound Care

The ordmary, cleanly mesed, surgical wound need not be dressed,
after the muual application of the dressing, for seven or exght days, unless
thus 15 mdicated by the presence of mfection The mutial dressing should
sot be uncomfortably bulky, 1t needs to be only sufficient to protect the
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The tube should be passed through one of the nares When 1t 15 to be used
for decompresston, the largest size tube which will most readtly pass should
be used, since this will reduce the possibihty of clogging of the tube Ready
passage 15 sometimes accomphished by allowing the patient to swallow
small sips of water as the tube 15 advanced through the nose

After the tube 15 judged to have reached the stomach, one must check
to make certain that 1t 1s not 1n the tracheobronchual tree 1 a small amount
of air 1s mjected through the tube with a synnge while one listens with a
stethoscope over the stomach, artificially produced borborygmus will be
heard when the tube 15 properly placed The secretions of the stomach
should be acid and the position of the tube may be checked by ascertaiming
the pit of the matenal aspirated When a tube has inadvertently entered the
trachea, coughing 1s usually violent However, some patents with poor
reflexes can tolerate tracheal intubation without response Therefore, 1t 1s
always necessary to check the position of the tube

When the tube 15 finally 1n place 1t should be secured to the face with
tape, but 1n such a way that there 1s no pressure against the ala nast Any
pressure 1n this area becomes very uncomfortable to the patient and may
1n a short ime produce a very pamnful ulcer The tube should not obstruct
the patient’s visual field The proxumal end of the tube 1s attached 10 a
suction apparatus It 15 preferable to have a transparent adapter between
the Levin tube and the tube leading to the suction apparatus, so that
the matenial being aspirated from the stomach can be readily visualized

A careful record should be hept of the amount and character of aspi-
rated matenial from all tubes

Fig 2 Gasinc lavage tube
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Laboratory Tests

Although laboratory tests are of 1nestimable value 1n the postoperative
care of patients, they are too often used as a substitute for adequate ex-
amination of the patient Frequently, extensive blood electrolyte tests are
ordered for a patient who 1s afebrile and whose intake and output are
adequate It must be remembered that laboratory tests are expensive to
the hospital and to the patient, and that they must be ordered only after
questionng and examunation of the patient

GASTROINTESTINAL INTUBATION

Gastromntestinal intubation 1s one of the commonest procedures used
on a surgcal service Famultarity with the various tubes available and of the
particular application of each type of tube 15 essential to every house officer
In general, decompresston of the gastrowntestinal tract by means of a tube
1s indicated whenever an obstruction of the gastrointestinal tract is present
Gastromtestinal intubation 1s indicated when a surgeon wishes to place the
gastrontestinal tract at rest following an operation Another use for gastro-
intestinal 1ntubation 15 that of a means of feeding the patient who refuses
10 eat, or has little or no appetite The mndicatrons for and the appltcation of
several of the more common tubes will be described

Levin Tube (Fig 1)

The simplest tube and the one which finds the most general use 15 the
Levin tube, a single-lumen rubber or plastic tube with several outlets at
1ts distal end It 1s available 1n several small-caliber sizes

The Levin tube should be cooled 1n 1ce 1n order to make 1t less flexible
and more easily mnserted It should be well Iubricated, preferably with
mineral o, since many of the other lubricants tend to crust in the nose

Fig 1 Levintube
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penistaltic actvity 1§ present, 1t 1 usually unnecessary to advance the tube,
since the mercury will be pulled along by the activaty

Any tube which 1s long enough to traverse the entire gastromtestinal
tract, such as the Harns tube, should not be removed 1f there 1s suspicion
that 1t has passed the tleocecal valve  Torceful traction at the prowimal end
when the tube has passed the ileocecal valve may tear the ileum at 1ts point
of juncture with the cecum Under such circumstances 1t 1s much safer to
cut the tube off at the nose and allow 1t to complete 1ts journey through the
gastromtestinal tract, removing 1t as 1t presents at the anus Even thougha
long tube has not reached the 1leocecal valve, its removal must be done
slowly to allow the bowel to unsleeve itself from the tube The tube should
be withdrawn for 6 or 8 inches, then, after several minutes have been
allowed to elapse, 1t should be withdrawn another few inches This process
15 repeated until the end of the tube 15 judged to be 1n the stomach, after
which 1t may be withdrawn rather quickly

Fig 4 Mller-Abbott tube

Muller-Abbott Tube (Fig 4)

The Miller-Abbott tube 15 a long double-lumen tube for intubation
of the small bowel One lumen of the tube has its outlet at the tip of the tube
and proxumal to a small rubber bag which 1s near the end of the tube The
second lumen ends within the small rubber bag

The well-lubricated tube 15 passed through the nose mnt
and the patient swallows the tube After the tuie 1sm the storz:l: Ix)xl::gunx ;
Or aur may be nsed 10 mfate the balloon m the stomach The baﬁoon th;z
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Gastric Lavage Tube (Ewald) (Fig 2)

This tube 15 a large-bore single-lumen tube, usually no 40to 45F,
which 1s passed through the mouth and into the stomach for the purposes
of aspirating large amounts of gastric residue or washing possons or other
substances from the stomach Such a tube should be used to empty banum
from the obstructed stomach when this substance has been used in the x-
ray examination Retention of such matenal for any length of ume will
result 1n a very viscid gastric content which cannot be evacuated readily

Harris Tube (Fig 3)

The Harns tube 15 a long, small-caliber, single-lumen tube for passage
1nto the small bowel Near 1ts distal end, which 1s open, 1s a small rubber
bag Prowumal to the bag are several small holes The bag 1s filled with
mercury and secured m place with a black silk higature All air must be
evacuated from the bag before 1t 15 secured

When the tube and rubber bag filled with mercury are well lubricated
they may be readily passed through the nostril because of the mobility of
the mercury The weight of the mercury makes passage 1nto the stomach
very easy 1if the patient 15 1n a situng or semu-rechming positton When
penistaltic actvity 1s present m the gastrowntestinal tract, the mercury,
acting as a bolus, will on most occasions readily carry the tube mto the
duodenum if the patient 1s placed m a nght Sums’ position The tube should
not be secured at the nose, but should be allowed to pass at will When
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Fig 6 Abbott Rawson tube in place

bulb with the aid of some water The tube rather readily passes mnto the
stomach This procedure is ordinarily done preoperatively, making the tube
available for 1ts final placement at the time of surgery -

When the tube s withdrawn 1t must be remembered that the small
metal bulb cannot be pulled outward through the nose The reverse process
used during mtubation 1s used for withdrawal When the metal bulb appears
m the pharynx 1t 1s withdrawn out through the mouth, removed, and then
the tube 1s withdrawn through the nose
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acts as a bolus and will be carried downward by perstalsts, when this 1s
present

The author believes that the Miller-Abbott tube has httle advantage,
1f any, over the Harris tube, and has the disadvantage of having a very tny
lumen for aspiration which readily becomes plugged In lus expertence, no
long tube can be readily passed mnto the small bowel if some penistaluc
actvity 1s not present He believes that the only purpose served by pro-
longed attempts at passage of a tube through the pylorus under x-ray
control, when severe paralytic 1leus 1s present, 1s that of g the patient
needlessly
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Fig 5 Abbott-Rawson tube

Abbott-Rawson Tube (Figs 5 and 6)

The Abbott-Rawson tube 1s a double-lumen tube the terminal end of
which 1s attached to a small metal bulb About 6 to 8 inches proximal to the
end, the first lumen terminates 1n several small holes Thus tube 1s used 1
gastric surgery 1n such a manner that the end of the tube may be placed
distal to the gastroenterostomy stoma, while the proximal lumen 1s above
the gastroenterostomy stoma

Because of the metal bulb on the end of the tube, a shghtly different
techntque 1s necessary in the passage of this tube than that employed when
other types of tubes are used The tip of the tube without the bulb attached
1s passed through the nares into the pharynx It 15 then grasped with 4
hemostatic forcep and withdrawn out through the mouth The small metal
bulb 15 then attached, and the tube 1s withdrawn back through the nose so
that the bulb 15 1 the pharynx The patient then swallows the small metal
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patient bears very careful observation Constant attention must be given
1o the suction tube to maintain 1ts patency, stnce bload clots wall frequently
lug 1t

i g\Vhen shock develops 1n the postoperative period, hidden bleeding
must always be suspected Most often the diagnosis w 1ll be made only after
frequent careful observations of the pauent over a bref perod

Whenever postoperative hemorrhage 1s suspected, blood should be
crossmatched, even though subsequent observation of the patient makes
blood transfusion unnecessary

'
Peritomtis and Localized Abscess

Postoperative peritorutis accounts for about one quarter of the deaths
1n the postoperative period The recognition of perstonitis in the postopera-
tve period 15 sometimes difficult because the manifestations are apt to be
mstdious and much less pronounced than are those of the peritonitis pro-
duced by ruptured viscera or due to other causes The abdormnal pamn,
tenderness and muscle spasm may be mmmal This 1s particularly true
m elderly patients However, voruting and distention are quite constant
findmgs Frequently, tachycardua, fever, distention, and occasional vomit-
1ng are the only demonstrable manifestations The diagnosis may be made
without difficulty, especially when the possibthty of other complications
such as pneumorua and wound infection has been excluded Pertomtis
following gastromntestinal surgery may, of course, develop at any ume m
the immediate postoperative period, depending upon the virulence of the
orgamsm, the resistance of the patient, and other factors Its most common
cause 1s the continued contamnation of the penitoneal cavity ffom a leak
12 poorly constructed suture line. The generous use of antibiotics routinely
m the postoperative period 1s not a substitute for good surgery No amount
of antibrotics wall prevent peritonitis when suture hines leak Because of the
danger from contamation from suture lines, 1t 15 the practice of the author
and his colleagues to place dramns near all suture lines 1n the large bowel
where the chance of contamumnation 1s greatest Should a leak occur when a
dram 15 placed, there 15 a good possihility that the dramage will be led to
the outside by the dramn and the nfection will remain localized

With the generous use of antibiotics, strains of very resistant bacteria
bave developed and are frequently found as part of the hospital population

of bacteria These bactena, frequently staphylococc, may become exceed-
1gly virulent and may produce fulmmnating peritonttis The problem which
presents itself, when a diagnosts of peritomtss has been made, 15 whether the
pertonitis 15 due to continual leakage from the gastromtesunal tract or 1s
due to contamunation at the ume of operation Ordnanly, operation to



270 SURGERY OF THE ABDOMEN
Feeding Tube

There are many small-caliber no 10to 12 F plasuc tubes avaslable for
passage nto the stomach for feeding purposes These tubes are ordsmardy
passed through the nose and are swallowed by the patent Because of thesr
small caliber they are very readily tolerated The food which 15 passed
through them must have a low viscosity m order that the ubes will not
become plugged It 1s wise to wash them frequently with saline solution

GENERAL POSTOPERATIVE COMPLICATIONS

Postoperative complications following abdomunal surgery may be
divided mto two general groups The first group of comphications are those
which are common to all types of abdomunal surgery The second group
of comphications are those which occur following a particular operatne
procedure Hemorrhage, perstomus and localized abscess, tleus, evscera-
non, wound infection, and shock will be discussed as the major complica-
nons of the first type The care of compheations related to other systems
such as atelectasis are discussed elsewhere

Hemorrhage

Postoperative hemorrhage has been the greatest fear of all surgeons
since the begmning of surgery Fortunately, with the more careful operative
technique that good anesthesia permuts, individual ligation of blood vessels,
better Ligature materals, and the relative sterility of operatss e wounds, this
comphicaton 15 muck less freguent than in the earher days of surgery
However, 1t 1s 2 comphcation which must be kept constantly i nund be-
cause its early detection and vigorous therapy will usually prevent a fatality
The most easily detectable type of hemorrhage, of course, 1s that which
appears externally and s noted mmmedmately as stamng on the dressings
by the attending nurses Immediate direct observation of the wound t0
determne the possible location of the bleeding should be made Frequenty,
a small arteriole 1 the skin edge can be the site of a rather extenswve, al-
though not fatal, amount of bleeding A mattress skin suture properly
placed will readily conzrel such hemorrhage When drains have been placed
withmn the abdomumnal cavity and the hemorrhage appears to be from this
source, careful observation of the patient’s pulse and blood pressure must
be made at frequent mtervals to detect the extent of the mura-gbdominal
hemorrhage

Excessne bleeding may occur into the gastrointestinal tract following
surgery on 1t Such bleeding most frequently takes place followang gastric
surgery and 15 detected by noting fresh blood 1n the aspirated material
Although reoperation to control such bleeding 15 not often necessary, the
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Erisceration

Ewvisceration though an abdorinal wound 15 a dramatic experience
for the surgeon and a ternfying one for the patient It 1s most apt to occur
m malnourished patients, 1n obese patients, n those patients % ith a severe
cough and 1n those who have developed marked tleus or ascites Specal
care should be taken 1n malnourished and obese pauents dunng closure of
the wound, to reduce the possibihity of evisceration to a mummum

Probably the earliest finding indicating evisceration 1s that of sero-
sangumous drainage on the dressings The patent may state that he
coughed or otherwise stramned and “felt something give” and that after
this he noticed that his abdomen was moist Inspection will reveal the
serosangunous dramnage Such drainage 1s pnmo-facie evidence of impend-
1ng wound evisceration, as 1t usually represents abdomunal cavity drainage
Sometimes the first mamfestation of evisceration 1s the presence of a mass
of small bowel on the abdomunal wall beneath the dressings Treatment
15 self-evident The patient must be returned to the operaung room where,
under anesthesta, his abdomunal wviscera are returned to the abdominal
cavity and the abdorunal wound 1s closed Wound closure 15 usually accom-
plished 1n a through-and-through fashion, heavy black silk sutures or
stainless steel wire bemg employed In the author’s experience, any con-
servative means of strapping the abdormunal wall together, such as with
adhesive tape, has been unsatsfactory

When the only mamfestation 15 serosangumnous dramage, the ab-
domunal wound should be explored with a stertle instrument If the instru-
ment can be passed mnto the abdomimal cavity the diagnosts 1s confirmed
Sometimes the fascta has not disrupted and the dramage 1s from a small
subcutaneous hematoma, under such circumstances drainage of the hema-
toma 1s all that 15 necessary If there has been a separation of the fascia, 1t 1s
the author’s belsef that the panent should be immeduately returned to the
operating room and the abdomnal wall closed 1n a satisfactory manner with
through-and-through sutures If the patient’s condition 15 such that he
cannot tolerate such a closure, conservative means of strapping may be

employed It 15 certain, however, that the patient will develop a large

Zl‘;dommal wall hernia and that secondary repair will be necessary at a later
te

Wound Infections

The routine surgical wound should not commonly be the site of infec-
tion Prophylaxis 1s the most important therapy m wound mnfection Careful
attention to the details of aseptic techmque during operation will avord
most wound infections One may expect wound infections most often



272 SURGERY OF THE ABDOMEN

correct the continual contamination is necessary if the patient 1s to be
saved

If one 15 able to combat generalized pertomunts successfully and the
patient survives, one must then constantly review the pauent’s siuation
to detect the possibility of the formauon of localized mtra-abdomunal
abscesses The most common areas for such abscess formation are 1n the
cul-de-sac of the pelvis and m the subphrenic and subhepanc areas The
method of detection of these abscesses has already been menuoned

Localized abscesses may develop postoperauvely without generalized
pentorutis These may be mamsfest by localized pam, tenderness and
muscle-guarding Here agam, however, the symptomts may not be as marked
as those whuch occur 1n associztion with an mtra-abdominal localized pen-
tonitss 1 the patient who has not had a recent operauon Fever, tachy-
cardia and locahzed tenderness will cause the observer to be suspicious of
the presence of a localzed abscess 1n a postoperative patient

TREATMENT OF GENERALIZED PERITONITIS Prophylactic therapy s
the best treatment of penitomtis Attention to good operatve technique, as
already mentioned, 15 of primary smportance The active therapy must
mclude mtestinal decompression and the admustration of flmds and
electrolyres 1n adequate amounts to mamntam the patent’s balance Amino
acid solutions and vitamins should be given to help prevent stanaton
Intensive chemotherapy of a specific nature should be wmnstituted

Postaperative Ieus

Postoperative paralytic sleus 1 the absence of mtra-abdommnal mfec-
tion 15 an annoying comphcation It 5 manifest by cramping abdomunal
pamn, usually described as “gas pamn * Such an tleus 1s usually trapsient 18
nature and does not require vigorous therapy Howeser, following certamn
operations, postoperative ileus may become quite marked and require
intestinal decompression Biliary tract surgery frequently produces a con-
siderable degree of postoperatnve paralytic ileus which may be combated
by the routme use of a Levin tube for the first twenty-four to forty-eight
hours postoperatively When a Levin tube 1s used m thus fashion there1s no
retchung or vomitng postoperatvely and the pauent 15 relatwely free of
postoperative discomfort Retropentoneal operations, such as nephrectomy
and lumbas sympathectomy, sometimes result m ileus requiring decom=
pression

1t should be unnecessary to state that whenever gastromtestnal 1n-
tubation 15 carnied out, the flurd and electrolyte balance must be mamtamed
by the parenteral adnunsstration of flusds and electrolytes
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Evisceration

Evisceration though an abdominal wound 15 2 dramatic experence
for the surgeon and a ternfying one for the pauent It 1s most apt to occur
1n malnounsshed pattents, 1n obese patients, in those patients with a severe
cough and 1n those who have developed marked ileus or asaites Speaal
care should be taken 1n matnourished and obese patents during closure of
the wound, to reduce the possibility of evisceration to a mummum

Probably the earliest finding indicatng evisceration 15 that of sero-
sangutnous drainage on the dressings The pauent may state that he
coughed or otherwise straned and “felt somethung give” and that after
this he notsced that his abdomen was moist Inspection will reveal the
serosangwnous dramage Such dramage 1s primo-facie essdence of impend-
1ng wound evisceration, as 1t usually represents abdomunal cavity dramage
Somentimes the first manifestation of evisceration 15 the presence of a mass
of small bowel on the abdominal wall beneath the dressings Treatment
1s self-evident ‘The patient must be returned to the operating room where,
under anesthesia, hus abdomunal viscera are returned to the abdominal
cavity and the abdominal wound 1s closed Wound closure 15 usually accom-
plished m a through-and-through fashion, heavy black silk sutures or
stanless steel wire being employed In the author’s expenence, any con-
servative means of strapping the abdomunal wall together, such as with
adhesive tape, has been unsausfactory

When the only mamfestation 15 serosanguinous drainage, the ab-
dominal wound should be explored with a sterile mstrument If the mnstru-
ment can be passed into the abdomnal cavity the diagnosis 1s confirmed
Sometimes the fascia has not disrupted and the dramage 1s from a small
subcutaneous hematoma, under such circumstances drainage of the hema-
toma 1 all that 15 necessary If there has been a separation of the fascia, 1t 1s
the author’s belief that the patient should be immediately rerurned 1o the
operating room and the abdomunal wall closed 1n a satisfactory manner with
through-and-through sutures If the patient’s condition 1s such that he
cannot tolerate such a closure, conservative means of strapping may be
employed It 1s certam, however, that the patent wall develop a large

Z:gommal wall herma and that secondary repair will be necessary at a later
3
Wound Infections

The routine surgical wound should not commonly be the site of infec-
uon Prophylaxis 1s the most important therapy 1n wound snfection Careful
attention to the details of aseptic techmque during operation will avoid
most wound infections One may expect wound infections most often
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correct the continnal contamunation 1s pecessasy if the patient 1s to be
saved

If one 1s able to combat generalized peritomtts successfully and the
patient survives, one must then constantly review the patient’s sttuation
to detect the possibility of the formation of localized ntra-abdemunal
abscesses The most common areas for such abscess formation are 1n the
cul-de-sac of the pelvis and 1n the subphrenic and subhepatc areas The
method of detection of these abscesses has already been mentioned

Localized abscesses may develop postoperauvely without generalized
perstomtis These may be mamfest by localized pamn, tenderness and
muscle-guarding Here agam, however, the symptoms may not be as marked
as those which occur 1n assocration with an mtra-abdomunal localized perr-
tomns mn the patent who has not had a recent operation. Fever, tachy-
cardia and localzed tenderness will cause the observer to be suspicious of
the presence of a localized abscess 1n a postoperative patent

TREATMENT OF GENERALIZED PERITONITIS Prophylactic therapy 15
the best treatment of perstonitis Attention to good operative techmque, 4s
already mentioned, 1s of primary mmportance The active therapy must
mclude imtestinal decompression and the admuustration of fluds and
electrolytes 1n adequate amounts to mamntam the patient’s balance Amino
acid solutions and vitamuns should be given to help prevent starvation
Intensive chemotherapy of a specific nature should be mstituted

Postoperatne Ileus

Postoperatws e paralytic deus 1 the absence of wmntra-abdomnal mfec-
tion 15 an annoyng complication It 1s manifest by cramping abdomsnal
pain, usually described as “gas pamn * Such an 1leus s usually transient in
nature and does not require vigorous therapy However, following certam
operations, postoperative ieus may become quite marked and require
intestinal decompression Biliary tract surgery frequently produces a con-
stderable degree of postoperative paralytic ileus which may be combated
by the routine use of a Levin tube for the first twenty-four to forty-eight
hours postoperanvely When a Levin tube 1s used 1n thus fashuon there 1s no
retching or vomuung postoperatively and the patent 15 relamely free of
postoperative discomfort Retroperitoneal operations, such as nephrectomy
and lumbar sympathectomy, sometimes result 1 ileus requinng decom-
pression

It should be unnecessary to state that whenever gastromtestinal 1n-
tubation 1s carried out, the fluid and electrolyte balance must be mamntaned
by the parenteral admimstration of fluds and electrolytes
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used Such an artificial means of sustaiming blood pressure must be con-
sidered as an emergency measure sn “uding a patient over” untul lost blood
1s replaced or other states causing the shock arc corrected

A severe myocardual infarction or intracramal vascular acadent may
be responsible for shock 1n the postoperative period The clectrocardiogram
and neurologcal examination will help to estabhsh the diagnosis

Lowering the head of a patient 1n the state of shock to 2 nuld degree by
elevating the foot of the bed 15 sausfactory Howener, placing the bed ina
Trendelenburg position hunders the patient more than 1t aids hum, by 1n-
creasing hus resptratory load as the abdommnal viscera are pushed agaist
the diaphragm

The patient 1n shock should be kept covered to conserve body heat,
but attempts to add to the body heat by the use of blankets or heating pads
1s condemmned

Occasionally, profound electrolyte imbalance, eg, serum sodium
deficit, will produce shock, although usually not 1n the early postoperative
pertod Rapsd replacement of sodiuim by gving physiological saline solution
mtravenously 1s corrective

Uncommonly, an acute adrenal nsuffictency will be the cause of
shock The mtravenous admmstranon of Hydrocortone may produce an
almost miraculous improvement

CARE FOLLOWING SPECIFIC SURGICAL PROCEDURES

In the following section of thus chapter, dealing with the postoperative
care of patients having specific types of operations, some repetitton 3s
unavordable Specific day-to-day orders to be followed after several of the
more common types of operations will be given Complications peculiar to

the particular type of surgery will be mdicated and their management out-
lined

ESOPHAGEAL SURGERY

Although a great vaniety of surgical procedures has been carried out
upon the esophagus, the commonest extensive procedure 1s that of resection
of the lower or middle third with re-establishment of continwity by means
of a gastroesophagostomy

Ordinanily the operation 1s performed upon patients who have con-
srderable malnutrition with weight loss It 1s imperative, therefore, that
these patients be fed as soon after surgery as possible To this end, many
surgeons place a feeding tube across the anastomosis mto the stomach
Others establish a gastrostomy or jejunostomy for feeding purposes
Because a vagotomy 1s necessanly done when the esophagus 15 remov ed,
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followmg surgery mn which the gastromntestinal tract has been opened,
particularly the colon, and there has been considerable contamunation
When such contamination occurs, wound nfection can be prevented by
carefully covening the wound with laparotomy pads duning the operation

‘Wound ifections are readily recognized by the increase i temperature
and pulse rate and the leukocytosts which are produced, as well as the usual
local signs of flammation They may develop while the panent 15 on
antibiotic therapy, particularly 1 the many hospitals m which hghly
resstant strains of orgamusms have appeared

The teeatment of wound snfection 1s ssmple, 5t consists of adequate
drainage of the infected area The commonest error that has been observed
15 that of iadequate drainage The patient’s postoperatn e discomfors and
hospatal stay will be shortened sf the 1mtsal dramnage of the mnfected wound
1s adequate Cultures should be obramed of the matenal and antibotic
sensitvity tests made Ogne must distnguish between a wound infection
with pus formation and the nfection which 15 of a celfubis type, most
usually due 1o streptococes, for which dramage offers Litde help Such
mfections may be treated with adequate antibiotic therapy as well as the
application of heat locally

Postoperatne Shock

Fortunately, shock 1s no longer commonly seen 1nt the :mmedsate post-
operative petiod The decrease m the incidence of this dangerous condition
1s due 1n part to better preoperatwve preparation of patients undergomg
extensive surgery In addition, blood seplacement 1s usually adequate dur-
ng operation and anesthetic techniques have been developed whach help to
protect the pauent against shock

Nevertheless, a certamn number of patients will have an alarming fall
m blood pressure after they arrive i the recovery room It must be remem-
Pered that a lowered blood pressure 1s only one of the mamfestapons of
shock Tachycardua, cold, moist, ashen skin, and gasping respiration are
signs of shock which may be present before a Iow blood pressure 1s recorded
Investigation of the cause of tachycardia and uts treatment may prevent
profound shock

‘The commonest cause of shock 1s 2 decreased circulaung blood volume
secondary to blood loss that has not been adequately seplaced during opera-
ton I such a blood loss 1s known or suspected, adequate replacement will
promptly improve the situation

Vasopressors, such as Levophed Butartrate may be admusustered by
constant mtras enons infusion to mamtan the blood pressure Nearly con-
stant obsenauon of the blood pressure 1s necessary when a vasopressor 1§
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Esvery patient subjected to csophagectomy should have adequate
antibiotic therapy, beginnung immedsately postoperatively

As already mentioned, feeding through the gastnc tube may be
smtiated carly In spite of the theoretical danger of erosion of the suture
line by such tubes, my collcagues and 1 have allowed them to remain
i place for seven or eight days The tube 15 then removed and the
patent 15 allowed to take fluds orally Some surgeons do not place a tube
across the suture line 1nto the stomach, and allow an oral intake as soon
as bowel activity has been resumed

A complication of esophagectomy which occurs occastonally 15
herniauon of a portion of the abdomunal contents into the chest through
a rupture of the repured diaphragm or through a defect 1n the newly
established hiatus The suspicion of such a condition will durect the sur-
geon to request x-ray studies, which will revcal abdomunal viscera sn the
chest cavity 1f hermation has occurred

If a gastroenterostomy or pylorotomy has not been performed at the
time of operation, retention of food 1n the stomach after feeding 1s begun
may present a real problem A secondary operation may be required to
establish a gastroenterostomy or enterostomy for feeding purposes A
late complication of esophageal surgery of this type 1s that of stenosis at
the suture hne Such stenoses may be treated by dilatauon endoscopically

Obviously, there are many variations of the partial esophagectomy
with re-establishment of conunuity with the remainder of the gastro-
ntestinal tract Recently, esophageal continuity has been re-established
with plastc prostheses The postoperative care of such patients 15 essen-

tially the same as that already outlined and the complications are the
same

Operations for Cardiospasm

Operations of many varseties have been performed for the treatment
of cardiospasm The care following those procedures which do not
involve a resection of a portion of the esophagus 1s relatively simple
After such procedures as the Heller operation, since there has been no

violation of the esophageal mucosa, feeding may be be
gun early and there
should be Iittle danger of infection ’ ’

GASTRIC SURGERY
Common Complications
The earliest serious complication which may be encountered fol-

lowing gastric surge;
ry 15 that of hemorrhage Bleeding may occur 1t
the gastroimntestinal tract or mto the abdommal cavity Y e
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a pyloroplasty or gastroenterostomy must be performed to avord the com-
plications of atony of the stomach

Assurung that a pyloroplasty or gastroenterostomy has been done, the
patient may be fed as soon as bowel activity 1s detected It 1s the belief of
the author that early alimentation with highly nutritious tube-feeding may
help the patient to surmount the possible complications of esophago-
gastrostomy

Since the operation 1s a transthoracic one, all the care attendent upon
any thoracotomy must be carried out Reference to the section on post-
operative thoracotomy care 1s suggested

The commonest early postoperative difficulty experienced following
this type of operation 1s a pulmonary one Atelectasis and, later, pneumonia
are very common These complications must be combated vigorously by
encouraging deep breathing, changing the patient’s position frequently and
allied measures

Dunng the pertod when bowel activity has not returned, and no
food 1s given by way of the alimentary tract, intravenous therapy must be
carried out It 15 wise not to overload the patient with water during the
eatly postoperative days Only enough fluids should be given mtravenously
to mamtain an adequate urine volume and to replace the insensible loss
and the flid lost externally, as by gastric decompression dramnage During
the first twenty-four hours postoperatively, my colleagues and I have
not used saline solutions 1 any form, because of the apparent mability
of the kidneys to excrete salt during this pertod

Because of the extensive nature of the operation, 1t 1s frequenﬂy
necessary to give the patient blood transfusions postoperatively, m addi-
tion to those given during operation, particularly if the amount given
durmg surgery did not equal the amount lost This requirement for
blood should be based upon the patient’s general condition, the presence
of a tachycardia, and upon accurate hemoglobin and hematocrit studies

Ordinarily, for the first three or four days following esophagectomy,
the pauent may do very well and those responsible for his care may be
lulled 1nto a false sense of security The greatest cause of death following
esophagectomy 15 leakage of a faulty suture kne This leakage ordinarily
occurs on about the fourth or fifth postoperative day It results m an
extenstve mediastinitis, manifested by substernal pain, tachycardia, high
fever, and, eventually, shock and death

Occastonally, such patients can be re-explored and adequate dramage
established In my experience this has not been entirely successful Even
1n the hands of the best surgeons, gastroesophageal anastomoses are apt
to leal. because of the difficulty of performung a satisfactory anastomosis to
the esophagus, which ts devod of the serous layer
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Every patient subjected to esophagectomy should have adequate
anubiotic therapy, begimming immediately postoperativ ely

As already mentioned, feeding through the gastric tube may be
imtiated early In spite of the theoretical danger of crosion of the suture
line by such tubes, my colleagues and 1 have allowed them to remaimn
1 place for seven or eight days The tube 1s then removed and the
patient 1s allowed to take fluids orally Some surgeons do not place a tube
across the suture line 1nto the stomach, and allow an oral ntake as soon
as bowel activity has been resumed

A complication of esophagectomy which occurs occasionally s
hermsation of a portion of the abdomunal contents into the chest through
a rupture of the repaired diaphragm or through a defect 1n the newly
established huatus The suspicion of such a condition will direct the sur-
geon to request x-ray studies, which will reveal abdomunal viscera in the
chest cavity 1f hermation has occurred

1f a gastroenterostomy or pylorotomy has not been performed at the
ume of operation, retention of food 1n the stomach after feeding 1s begun
may present a real problem A secondary operation may be required to
establish a gastroenterostomy or enterostomy for feeding purposes A
late complication of esophageal surgery of thus type 1s that of stenosis at
the suture line Such stenoses may be treated by dilatation endoscopically

Obviously, there are many varations of the partal esophagectomy
with re-establishment of conunwity with the remamnder of the gastro-
itestinal tract Recently, esophageal contnuity has been re-established
with plastic prostheses The postoperative care of such patients 1s essen-

tully the same as that already outlined and the complications are the
same

Operations for Cardiospasm

Operations of many varieties have been performed for the treatment
of cardiospasm ‘The care following those procedures which do not
mvolve a resection of a portion of the esophagus 15 relatively simple
After such procedures as the Heller operation, since there has been no

violation of the esophageal mucosa, feeding may be b
y be begun early and th
should be little danger of mfectwn’ Y o

GASTRIC SURGERY
Common Complications
The earliest serious comphcation which may be encountered fol-

lowmng gastric surgery 1s that of h
emorrhage Bleeding may occur 1t
the gastrowntestinal tract or mto the abdommal cavity v e
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Bleeding into the gastrointestinal tract 1s ordinanly detected by an
excessive amount of bright-red blood being returned through the decom-
pression tube The bleeding arises from the cut edge of the stomach or
jejunum at the line of the anastomosts, and 1s particularly apt to occur
patients with portal hypertension Ordinarily, such bleeding stops spon-
taneously However, the patent may require two or three transfusions to
mamtan an adequate circulating blood volume This troublesome com-
plication has led many surgeons to Igate individually the bleedmg
pomts on the cut stomach wall Although re-exploration 1s not often
necessary to control the bleeding, a patient 1n whom excessive bleeding
1s noted must be observed carefully and blood given as necessary

When 1ntra-abdormunal hemorrhage 1s suspected following gastric
surgery the spleen must be considered as a possible source smce 1t 13
vulnerable to trauma from an improperly placed retractor

The second troublesome complication 1s that of leakage from the
duodenal smamp Thus 15 apt to occur on the third to the fifth postoperative
day and 15 heralded by increase in abdominal pain, increase in pulse rate
and temperature elevation It 15 much more apt to occur following a
gastric resection for duodenal ulcer than after the resection which 1s done
for carcinoma or gastric ulcer In the latter mstance, closure of the duo-
denal stump 1s much less hazardous, since the duodenum 1s usually
normal

Functional 1leus 15 not a particular problem following gastric surgery
However, failure of the gastrojejuna! stoma to function because of edema
or some other cause 1s encountered occasionally Gastric decompression
must be continued i such patients untl the stoma becomes patent
Intravenous flud therapy should be kept to a mummum 1n an effort to
reduce edema Although conbnued decompression and nme usually
relieve the stomal dysfuncton, 1t 15 sometimes necessary to re-explore
patients with this complication

Lealage from the gastrojejunal suture hne 1s an uncommon com-
plicanon of gastric surgery

Tube Feeding and Diet

It 1s the practice of the author and lus colleagues to place an Abbott-
Rawson tube 1n the stomach of the patient preoperatively During surgery
the distal hmb of the tube 15 passed through the distal stoma mto the
jejunum  As soon as bowel actinity has been resumed, tube feeding may
be given 1nto the distal limb of the jejunal arm Such a techmque 15 not
necessary if the patent 15 m a good nutrittonal state prior 10 Surgery
Many of the patients, howeser, have been 1n a poor nutntional state for
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considerable time preoperatvely By such a technique, feeding 1s not
delayed Ordinanly, the Abbott-Rawson or Levin tube 15 removed on the
fourth postoperatine day and the patient given a iquid diet, gradually
changing 1t 10 soft food by the seventh or eighth day Tt s the custom of
many SUrgeons not to use gastrc decompression following gastric resec-
ton They allow their patients to tahe food, begmning with liquuds, as
soon as bowcl actvity has returned

Specific Orders for Subtotal Gastric Resection

The following orders may be given for the care of a patient who has
had a subtotal gastric resection

IMMEDIATELY POSTOPERATIVELY
Sedation, small amounts
Connect suction apparatus to Levin or Abbott-Rawson tube
Antibiotics
Check drasnage for blood
Intravenous fluids to a total of 2000 cc, plus the blood admimstered
during surgery

care F
FIRST POSTOPERATIVE DAY

O AW

q urning, h cte

1 Sedation, small amounts

2 Pauent to sit on side of bed or in char

3 Continue gastric suction

4 Intravenous fluds 2000 cc of 5 per cent glucose in water, plus
physiological saline solution equal to the amount removed by gastric
suction

5 Vitamns

6 Serum el lyte and b 1t d nons to be ordered

depending on clinical conditions
SECOND POSTOPERATIVE DAY
1 Sedation, mld
2 Patient may sit at side of bed
3 Continue suction, or, 1if bowel sounds are present or flatus 1s passed,
discontinue suction at ntervals and feed through distal Iimb of

Abbotr-Rawson tube (1000 cc of tube-feeding formula 1n five divided,
equally spaced doses)

4 Intravenous flud 2000 cc 5 per cent glucose 1n water, plus physio-

logical sahne solution equal to the amount removed by gastric suction
5 Vitamuns

6 Serum electrolyte determunations as indicated
THIRD POSTOPERATIVE DAY
1 Sedaton, ould
2 The patent to become ambulatory
3 Continue tube feedings
FOURTH POSTOPERATIVE DAY
1 Remove decompression tube
2 Guve sips of water
3 Intravenous fluds 2000 cc of 5 per cent glucose 1n water
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Bleeding 1nto the gastrosntestinal tract 1s ordinarily detected by an
excessive amount of bright-red blood being returned through the decom-
pression tube The bleeding anises from the cut edge of the stomach or
jejunum at the line of the anastomosss, and 1s particularly apt to occurin
patients with portal hypertension Ordinarily, such bleeding stops spon-
taneously However, the patient may require two or three transfusions to
maintan an adequate circulating blood volume This troublesome com-
phcation has Jed many surgeons to lgate individually the bleedmg
points on the cut stomach wall Although re-exploration 1s not often
necessary to control the bleeding, a patient 1n whom excessive bleeding
15 noted must be observed carefully and blood given as necessary

When mntra-abdomunal hemorrhage 1s suspected following gastric
surgery the spleen must be considered as a possible source smce 1t 15
vulnerable to trauma from an 1mproperly placed retractor

The second troublesome complication 1s that of leahage from the
duodenal stump Thus 15 apt to occur on the third to the fifth postoperative
day and 15 heralded by mcrease 1n abdomnal pam, increase i pulse rate
and temperature elevation It 1s much more apt to occur following a
gastric resection for duodenal ulcer than after the resectton which 1s done
for carcioma or gastric ulcer In the latter instance, closure of the duo-
denal stump 15 much less hazardous, since the duodenum 1s usually
normal

Functional rdeus 1s not a particular problem followng gastric surgery
However, failure of the gastrojejunal stoma to function because of edema
or some other cause 1s encountered occasionally Gastric decompression
must be conunued 1n such pauents unul the stoma becomes patent
Intravenous flud therapy should be kept to a mummum 1n an effort to
reduce edema Although continued decompression and time usually
relieve the stomal dysfunction, 1t 1s sometimes necessary to re-explore
patients with this complication

Leakage from the gastrojejunal suture line 1s an uncommon com-
plication of gastric surgery

Tube Feeding and Diet

It 1s the practice of the author and hus colleagues to place an Abboit-
Rawson tube 1n the stomach of the patient preoperatively During surgery
the distal hmb of the tube 1s passed through the distal stoma 1nto the
jejunum  As soon as bowel acuvity has been resumed, tube feeding may
be given mto the distal lunb of the jejunal arm Such a techmque 15 1ot
necessary if the patient 15 1n a good nutnittonal state prior 1o SIgery
Many of the patients, however, have been 1n a poor nutritional state for
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Because of the poor nutntion of many patients undergoing gastric
surgery, the maidence of wound evisceration may be shghtly fugher than
the average 1 abdominal surgery

Gastrostomy

Gastrostomies arc usually performed for feeding purposes andfor to
aid 1n retrograde bouginage of the esophagus Several types of gastros-
tomics may be done The ordinary tube gastrostomy patient should have
suction applied to the gastrostomy tube stself for twenty-four hours 1n
order to heep the stomach free of secretions and to atlow the gastrostomy
opening to be sealed off from the remainder of the peritoneal cavity After
twenty-four hours, clear liquids may be given into the gastrostomy
opening, provided bowel actnaty has been resumed Nutntious tube-
feeding may be gy en after another twenty-four hours Stnce gastrostomies
are ordinanly performed upon patients who have very poor nutnition, the
meidence of wound evisceration may be relatively high

Total Gastrectomy

When a total gastrectomy has been done, continuity of the gastro-
mtestinal tract may have been re-established by an esophagoduodenos-
tomy, a loop esophagojejunostomy with an accompanying enteroenteros-
tomy, or a Roux-en-Y arm esophagojejunostomy In any of these m-
stances, the complication most dreaded 1s that of leakage of the suture line
Ths 15 most apt to occur 1n the third to the fifth postoperauve day and 1s
manifested by increasing signs of perstonitis Leakage from the duodenal
stump following total gastric resection may occur, but 1s unhkely, since
total gastnc resections are ordinanly done for the treatment of carcinoma,
and the closure of the duodenal stump 1n such 1nstances 15 not difficult

Some type of feeding tube 1s ordinanly placed across the suture hne
and mto the jejunum or duodenum Feeding 1s begun as early as possible
through this tube The greatest problem postoperatively 1n a pauent who
has undergone a total gastric resection 15 one of nutriion This problem
Elzgues tl;e surgeon almost from the begnming postoperatively Small
Pra 3:;:: ‘::l(:txlxtgs must be given 1n order to try at least to maintain the

When 2 total gastrectomy has been done, there may be mjury to the
;increas, particularly the tail, since the spleen 15 ordinanly removed
ca‘rlx::mfnt; fistulae and acute or subacute pancreautss may develop be-

of the trauma 1o the area These may produce severe pain and fe
mn the postoperative period 4 ne fever

Som
¢ surgeons perform a total gastrectomy transthoracically The
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FIFTH POSTOPERATIVE DAY
1 Sedation, mild
2 Ambulation continued
3 Liqud diet
SIXTH POSTOPERATIVE DAY
1 Liqud diet
2 Sedauon, muld
SEVENTH POSTOPERATIVE DAY
1 Change dressing and remove sutures as mdicated
2 Soft diet
EIGHTH POSTOPERATIVE DAY
Discharge patent from the hospstal with mnstrucuons as to diet

Gastroenterostomy

Gastroenterostomy alone for the treatment of duodenal ulcer 1s no
longer commonly performed Such a procedure 1s usually reserved for
the older patient with an obstructing lesion of the outlet of the stomach
The postoperauve care of such a patient 15 essentrally the same as for the
patient having a gastric resection In patients who are malnourished, an
Abbott-Rawson tube 1s placed 1n the stomach preoperatvely and s
passed mnto the distal limb of the gastroenterostomy segment at the time
of operation, so that feeding may be mmtiated early Although a gastro-
enterostomy which has been performed for a patient with an 1noperable
obstructing carcioma does prolong life, one frequently gets the tmpres-
sion that 1t 1s not working well In reality the difficulty may be due to the
anorewia and discomfort associated with the tumor 1n the advancing dis-
ease, and not to dysfunction of the gastroenterostomy stoma

Gastroenterostomy suture Jines rarely are the sites of leakage How-
ever, there 15 sull the posstbility of bleeding from the stomach wall nto
the stomach This ordinarily 1s pot extensive and, :ndeed, 1s not a common
complication of gastroenterostomy

A gastroenterostomy with an accompanying vagotomy 1s a procedure
commonly performed for the treatment of duodenal ulcers The post-
operative care 15 relatively simple and 1s essentially the same as that fol-
lowing a subtotal gastric resection One need not, of course, worry about
leakage of the duodenal stump, since 1t has nat been amputated A small
amount of bleeding may occur from the gastroenterostomy site, but this
1s rarely troublesome When the gastroenterostomy stoma has been
properly placed, the atony of the stomach produced by the vagotomy 1s
Irttle or no problem, since the stomach can drain properly

All panents who have undergone gastric surgery may become
ambulatory on the first or second postoperanve day
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onsct of shoch during and following the operation Blood replacement
must be adequate, and at times 1t may be necessary to sustan the blood
pressure by ging a vasopressor such as Levophed Bitartrate

SMALL BOWEL SURGERY

Surgery of the small bowel 1s generally limited to rescction of diseased
segments with re-establishment of continuity by end-to-end or side-to-
side anastomosts Occastonally, there 15 need fo construct free arms of
small bowel by a Rous-en-Y procedure The postoperative care of patients
who haie had segments of small bowel removed usually presents httle
difficulty with respect to the speaific surgery stself In a properly con-
structed enteroenterostomy the suture line rarely leaks However, the
patients must have gastric or small bowel decompression until the return
of bow el activity, which 1s denoted by the presence of bowel sounds or the
passing of flatus After bowel activity has returned, hiquid feedings may
be mutiated, usually by the second or thied postoperative day, with gradual
change to a soft diet by the seventh day By the tenth or twelfth day the
patient 1s ordinanly eating a regular diet

Commonly, the small bowel 1s the site of obstruction without gan-
grenous change 1n the bowel, so that the surgery 1s imuted to freeing the
obstructed segment from adhesions, hermal sac, or the ke If one 15 sure
that the bowel 1s viable at the time the abdomen 1s closed, there 15 little
fear of the complication of perforation of the bowel due to gangrene
Again, as soon as bowel activity has been restored, feeding may be imisated
with a hqud diet Untl this ume, gastric or small bowel decompression
1s carrted out Since there 1s no suture line in these operations, the pro-
gression to soft food and regular diet can frequently be much more rapid
than when a suture line 15 present

At times 1t 1s necessary to establish 2 tube jejunostomy for feeding

purposes Not mfrequently, gastric decompression will have been under-
taken prior to the necessity for the y feeding tube Decompres-
sion by this means 1s continued until bowel acuvity returns Ordinarily,
no feeding 15 allowed through the jejunostomy stoma for twenty-four
hours, 1n order to allow the wound to become sealed off For the next
twenty-four hours, only clear fluids are mstilled through the tube, after
which nutnitious tube-feeding formulas may be given

APPENDECTOMY
The postoperative care following the ordinary appendectomy 1s
relatively sumple It may vary somewhat, depending upon the patho-
logical state of the appendix at the tme of removal and the degree of
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complications attendant upon any thoracotomy must therefore be con-
sidered

DUODENAL SURGERY
Perforated Peptic Ulcer

Surgery upon the duodenum 1s usually associated with gastnc sur-
gery However, perforated peptic ulcers of the duodenum are treated most
frequently without surgery, other than that employed for the closure of
the perforation itself The postoperative care of pauents following treat-
ment for perforated pepric ulcer 1s essentzally the same as that for patients
having gastroenterostomy or subtotal gastric resection After several days
of decompression of the stomach, hqud feedings are begun Early
ambulation 1s practiced All patients are pliced on heavy antibiouc therapy
because of the possibility of contamunation of the abdomimnal cavuty The
amount of sedation required 1s ordimarily not hugh

In the Iater postoperative period, 1e, after five to seven days, the
occurrence of a fever suggests the possibility of inira-abdorminal abscess
formation  Most frequent sutes of these abscesses are subhepane, sub-
phrenic and 1n the cul-de-sac Subhepatic and subphrenic abscesses may
be manfest by tenderness over the tenth nb postertorly and their presence
confirmed by x-tay studies, which may demonstrate a hugh diaphragm
on the mvolved side Fluoroscopy will demonstrate an immobile dia~
phragm on the affected side An abscess i the cul-de-sac may be mansfest
by an exquisitely tender mass protruding nto the rectum Ordinanily, the
rectal abscesses may be allowed to drains spontaneously The subphrenic
abscesses demand proper operative drainage

Bleeding Duodenal Ulcer

When surgery 1s undertaken because of bleeding duodenal ufceration,
the postoperative care 15 somewhat dependent upon the type of procedure
which 1s performed Ordmarly, ligauon of the bleeding vessel alone 15
accompanied by some type of resection of a portron of the stomach When
thus 15 done, the postoperatsve care 15 essentially the same as that following
a subtotal gastric resection Sometimes the patient’s condiuion at the ume
of operation 15 so precanious that only hgation of the bleeding pomt 15
done Following such a procedure, careful attention must be given to the
posstbility of 2 recurrence of the bleeding due to continued vlceration
Therefore, as soon as possible, sntensive ulcer management should be
undertaken to reduce the gastric acidity as much as possible
t:-w The patient who bas had massive blood loss from a bleeding pepic
ulcer prior 1o surgery may be in a precarious positson with regard to the
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onset of shock during and following the operation Blood replacement
must be adequate, and at umes 1t may be necessary to sustain the blood
pressure by giing a vasopressor such as Lev ophed Bitartrate

SMALL BOWEL SURGERY

Surgery of the small bow el 1s generally limited to resection of diseased
segments With re-cstablishment of conunuity by end-to-end or side-to-
side anastomosis Occastonally, there 15 need to construct free arms of
small bowel by a Rous-en-Y procedure The postoperatis ¢ care of patients
who have had segments of small bowel removed usually presents hitle
difficulty with respect to the speaific surgery 1tself In a properly con-
structed enteroenterostomy the suture hne rarcly leaks However, the
patrents must have gastric or small bow el decompression untl the return
of bowel acuvaty, which 1s denoted by the presence of bowel sounds or the
passing of flatus After bowel activity has returned, iquid feedings may
be imtiated, usually by the second or third postoperatiy e day, with gradual
change to a soft diet by the seventh day By the tenth or twelfth day the
patient 15 ordinanly eating a regular diet

Commonly, the small bowel 1s the site of obstruction without gan-~
grenous change in the bowel, so that the surgery 15 limited to freemg the
obstructed segment from adhestons, hermal sac, or the Iike If one s sure
that the bowel 1s viable at the ume the abdomen 1s closed, there 15 litle
fear of the complication of perforation of the bowel due to gangrene
Again, as soon as bow el actvity has been restored, feeding may be imuated
with a hiqud diet Unul this time, gastric or smail bowel decompression
1s carmed out Since there 15 no suture line 1n these operations, the pro-
gression to soft food and regular diet can frequently be much more rapid
than when a suture line 15 present

At times 1t 15 necessary to establish a tube jejunostomy for feeding
purposes Not infrequently, gastric decompresston will have been under-
taken prior to the necessity for the jejunostomy feeding tube Decompres-
sion by this means 15 continued until bowel actuvity returns Ordinanly,
}‘;“ feeding 15 allowed through the jejunostomy stoma for twenty-four

t‘;’:;st;_l;:’ ::fif;u:; aélx?lw :lhe “;;)ux:ld to become sealed off For the next
atact moth t:.\be- éedear uids are instilled through the tube, after
ing formulas may be given

APPENDECTOMY

e ‘Th‘e postoperative care following the ordinary appendectomy 1s
e af ;:ley simple It may vary somewhat, depending upon the patho-
gical state of the appendix at the time of removal and the degree of
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contamuination of the peritoneal cavity When the appendectormy has
been done through a McBurney mnciston, and the appendix had not
ruptured, the patient may become ambulatory on the first postoperative
day Flwds may be given by mouth as tolerated as soon as nausea dis-
appears, and the diet may be mcreased rapidly during the second and
third days to 2 general diet However, nutrition following an appen-
dectomy s usually not :mportant because of the fact that the madence of
appendicitss 1s ughest m young adults 1n whom the nutnition preopera~
tvely 15 excellent Anubiotics are ordinarsly given postoperatnely for
four or five days when there had been any suggestion of cont
of the perstoneal casuty During the first twenty-four hours postopera~
uvely, fuds may be given intravenously as mdicated If there has been
an unvsual amount of nausea and vermung postoperatively, the ordinary
patient will tolerate the short period of dehydration, but it 1s generally
believed that mamntenance of a normal state of hydration wiil shorten the
pertod of convalescence and ncrease the pauent’s comfort

Hemorrhage from the appendiceal artery 1s rarely a complication
However, should there be profound shock and evidence of blood loss, this
compheatton must be suspected and the patient re-explored, smce such
hemorrhage can be fatal

When the appendtx has recently perforated and there 1s contamuna~
tion of the abdomunal cavity, 1t has been the practice of the suthor and hns
colleagues to heep the panent at bed rest for several days postoperatively,
1 order to increase the possibility of localization of an abscess to the
pehs should 1t develop The patsent 1s hept 1 a shght Fowler’s position
for this reason also Anubiotics are grven m massive doses If the contami~
nation from the ruptured appendix has been generalized and peritosutss
has developed, gastric decompression must be wstituted and conunued
until ali evidence of the peromus has subsided Bed rest under these
circumstances 1s essential Alimentation must be by the intravenous route
as Jong as gastromntestinal decompression 15 carried out

When an appendiceal abscess 1s known to be present and has been
draned, the postoperative care consists primanly 1 frequent changes of
the dressings about the dramnage site The drams which have been placed
i the cavity are usually of the Penrose type, and after four to five days
they should be gradually removed over the succeeding three or four days
The dranage of appendiceal abscesses frequently 1s accomplished with
the patient under local anesthes:a Theretore, the disturbance to the
patient generally 15 shight

Subphreme or pelvic abscesses may develop follow g appendectomy,
especially when the appendx has ruptured




SURGERY OF THE ABDOMEN 285
Specific Postoperative Orders

The following orders may be given for the care of a paucent who has
had an appendectomy

TMMEDIATELY POSTOPLRATIVELY
1 Bed rest
2 Sedanon, small amounts
3 Intravenous fluds 1000 to 2000 cc of 5 per cent dextrose 1n water
4 Routine care Frequent moving, encourage coughing, cte
5 Anubiotcs
TIRST POSTOPERATIVE DAY
1 ‘The patient to become ambulatory
2 Gne clear hquuds as tolerated
3 Sedation, small amounts
SECOND POSTOPERATIVE DAY
1 Soft diet.
2 Sedayon, mild
‘THIRD POSTOPERATIVE DAY
General diet
FOURTIT POSTOPERATIVE DAY
No special orders except medicaton may be given for relief of pun

Many patients are discharged from the hospial following appen-
dectomy, especially when this has been performed through a McBurney
masion, after the fourth or fifth postoperative day and return to the
hosputal for removal of their sutures on the seventh or eighth day Leakage
from the appendiceal stump 1s uncommon and 1s apt to occur only when
some disease process is present other than the appendicitis, such as
amebic granuloma, actinomycosts, or termunal iletis

ILEOSTOMY

An tleostomy may be performed preliminary to resection of the entire
colon or the opening may be established at the time of total colectomy
The patients who require an 1leostomy, sometimes rather urgently, are
usually poor operative risks and are 1n a poor nutrittonal state The
senous comphications following ileostomy are (1) retraction of the
tleostomy opening mto the abdominal cavity, (2) prolapse of the stoma,
(3) so-called dysfunction of the stoma with falture of discharge from 1t,
and (4) excoriatton of the skin about the ileostomy opening due to the
tleal secretions

Many of these complications have 1 recent years been avoided by
the advancement 1n surgical techmque The greatest advance 1n the tech-
nique 15 that popularized by Turnbull With ths techmque an 1leostomy
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bag may be applied immediately upon the complenon of the operation
Such a bag 1s of a temporary type and 15 made of cellophane, so that the
ileostomy wound may be constantly observed through it By the mmediate
applicauon of the bag, shm exconation 15 kept at a nummum It 15 ue-
necessary 10 place a tube mnto the sleum 1n an effort to reduce contamina-
uon and excorauon of the skin The presence of a tube m an tleostomy
opening enhances the danger of perforation of the deum beneath the
abdommal wall

It 1s the author’s belief that gastromtestinal decompression should be
established at the time of surgery and mamtaned untd the sleostomy
stoma has begun to function properly Dunng this time, all alimentation
must be by the intravenous route Very careful observaton of the serum
electrolytes, with proper replacement, must be carried out to avoud hy-
ponatremua or hypokalemaa

COLON SURGERY

Surgery of the colon may be divided into (1) those operanons m
which a segment of colon s resected, and primary anastomosis between
the small bowel and colon, or colon and colon, 1s carnied out, {2) abdomsno-
permeal resection of the rectum and sigmord, (3) colostomy, (4) total
colectomy with ileostomy, and (5) colotomy

Right Hemcolectomy

The complcations followng a right hemicolectomy which are
spectfic to such a procedure are primanly those of leakage from the suture
line, and peritonstis secondary to contanunation at the nme of surgery
Perttorutts may also result because of trauma to the right kidney, ureter,
or the duodenum, smce these structures are the most vulnerable to acci-
dental wyury durng the procedure If a diagnosis of pentomtis 15 made
and the operauve area has not been dramed, the sbdomen must be
re-caplored and drasnage established

The general postoperative care of such patients has already been
suggested Small bowel decompresston 15 contnued unul bowel actvity
has returned After decompression 1s discontinued, the patient 15 placed
on a hqutd diet followed 10 a day or two by a low residue dret After about
ten days, a regular diet may be resumed Attention must be given to
mtravenous almentation dunng the time when gastromtestival decom-
pression 1 being carried out Frequent checks of the electrolyte balance
by means of serum electrolyte determnations must be made Antibiotics,
of course, are grven in larpe doses postoperatively
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Transverse Colectomy and Left Hemicolectomy

The complications and care of such patients with a primary colon
anastomosis 1s essentially the same as that outlined for those having a
nght hemcolectomy There 1s less likelthood of inury of the duodenum
1n these operatons than i right hemicolectomies Inaleft hermicolectomy,
the left ureter 15 vulnerable to 1njury and complicauons from trauma to
1t may be mamifest in the first onc or two days postoperatively

Abdomnoperineal Resection of the Rectum and Sigmord

The postoperatine care of patients undergoing a Miles abdomuno-
penneal resection 15 somewhat more estenstt ¢ than that for patents having
a resection of the colon with primary anastomosis In the first place, a
permanent end colostomy stoma 1s established which may be the site of
difficulty Secondly, a large perineal wound 1s made which 1s left at least
partally open The penneal wound may be the site of extensive post-
operative hemorrhage In addition, uninary teact complications may follow
resection of the rectum, especially tn males Pulmonary complications are
mncreased 1n patients undergomng this type of surgery, because the perineal
floor has been destroyed, decreastng the effectiveness of coughing

Both ureters are especally vulnerable to injury 1n this type of surgery,
the left ureter betng more frequently damaged than the nght The ureter
may be ligated with the production of a hydronephrosis More frequently
the ureter 1s cut, followed by dramnage of urine nto the perineal wound,
or to the abdomunal cavity

The patient will have an indwelling catheter for several days post-
operatively The catheter should be removed on the sixth of seventh day
postoperatively After six hours, the patient should be checked for residual
urne If more than 2 ounces remains, the catheter should be replaced so
that overdistention of the bladder does not occur After several more days
of drainage by catheter, the catheter again may be removed and a check
made for residual urine Sometimes elderly males who have not previously
had difficulty 1 voiding spontaneously will continue to have difficulty
late 1n the postoperative period A transuretheral resection may become
necessary 1n order that complete emptying of the bladder will occur

Ordinarily, no difficulty 1s encountered from the colostomy stoma
However, at times, 1n obese patients, the colon 1s so short that 1t will not
reach through the layers of the abdomunal wall with ease In such patients
the colostomy opeming may retract markedly before 1t becomes securel;
adherent to the fascta and subcutaneous tissue At other times, the
viability of the colostomy segment 1s jeopardized because the lglood
supply to 1ts distal end had been embarrassed by 1ts passage through the
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abdomumal wall If the retraction or loss of viability occurs 1n the early
postoperative period, 1t may be necessary to establish a transverse colos-
tomy opening to defunctionalize the distal portion of the colon 1o order
to avoid peritomtis from contamination

Gastric decompression must be carried out as long as the colostomy
segment 1s completely obstructed It 1s the author’s practice to hold the
colostomy segment mn place by means of a Kocher hemostat After
twenty-four hours the clamp 1s partally removed to provide a gas vent
After three or four days the clamp may be removed completely

The routine postoperative care of a patient having an abdomuno-
perineal resection without complications may best be outlned by the
day-to-day specific orders

IMMEDIATELY POSTOPERATIVELY

1 Sedation, nuld
2 Give 5 per cent glucose in water, 2000 cc, in addiuzon to the blood

admunustered at surgery
Gastric decompression
Check penineal wound for bleeding
Routine care, ¢ g , frequent moving, encourage deep breathing, etc
Connect indwelling urinary catheter to dramnage tube
Antibiotics

ESH- T FUNETY

FIRST POSTOPERATIVE DAY

Sedation, mild

Bed rest

Contiue gastromntestinal decompression

Intravenous flurds, 2000 cc of 5 per cent dextrose in water, plus
volume of physiological saline equal to the gastromntestinal drainage

WL =

SECOND POSTOPERATIVE DAY
1 Sedation, mild
2 Bedrest
3 Partrally remove clamp from colostorny segment
4 Sips of water by mouth 1f bowel activity has returned

THIRD POSTOPERATIVE DAY
1 Sedation, mild
2 Bed rest
3 Liquds by mouth
4 Remove gastrc d tube if bowel acuwty has
returned and flatus has been passed
5 Guve supplemental flnds intravenously, if oral intake 1s inadequate

FOURTH POSTOPERATIVE DAY

Sedanion, mild

Bed rest

Liquid diet

Remove clamp from
Remove a poruon of the perineal pack

Ul N
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FIFTH POSTOPERATIVE DAY
1 Sedation, mild
2 Bed rest
3 Remove a sccond portion of the penneal pack.
SIXTH POSTOPERATIVE DAY
1 Sedaton, muld
2 Bed rest
3 Remove the remaunder of the perineal pack.
4 Soft diet
SLVENTH POSTOPERATIVE DAY
1 Sedauion
2 Bed rest
3 Irngate perineal wound with saline solution
4 Remove sbdomunal sutures
E1GHTH POSTOPERATIVE DAY
1 Remove catheter Test for residual unne
2 ‘The patient becomes ambulatory
3 Irngate the penineal wound or nsuitute sitz baths
4 Instruction of pauent in colostomy care begun
5 Colostomy stoma srmigated by nurse wath mstruction to patient
'NINTH POSTOPERATIVE DAY
1 Conunue sitz baths
2 Ambulauon conunued
3 Conunue colostomy 1rngations
SUCCEEDING DAYS
Simular to nunth day, with discharge on the twelfth to the fourteenth
postoperative day
Colostomy

Ordinanily, colostomies are performed to decompress the large
bowel They are frequently done under urgent circumstances, and are of
the loop type If decompression 1s not demanded immediately, 1t 1s best
to allow forty-eight hours to pass to pernut sealing off from the abdominal
cavity before the loop 1s opened If the colon must be opened immedsately,
1t should be done after the abdomen 1s closed The defect made to decom-
press the colon should then be closed either by suture or with a clamp
1n order to prevent contarmnation It 1s the author’s practice to have gas-
tromtestinal decompression instituted at the time colostomy 1s performed
Such decompression 1s continued until the colostomy segment 1s opened
and functioning During this pertod the flurd and electrolyte balance must
be mamntained by the mtravenous adminsstration of fluid and electrolytes

CoLostomy DREssINGS The postoperative care followng a colos-
tomy differs slightly, depending upon whether the colostomy is a per-
manent end colostomy or a simple loop colostomy In the simple loop
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colostomy, the opening 1s ordinanly not made into the colon untl forty-
eight hours after the operation It has been the author’s practice at the
time of operatton to place a dry 4- x 4-inch dressing, which has been opened
and made 1nto a roll, securely around the base of the colostomy segment to
help to seal 1t from the wound This dressing need not be removed untd
the fourth or fifth day, unless 1t 1s grossly contammated with feces By the
seventh day a colostomy loop may be completely transected About this
time, 1rrigation of the colostomy stoma may be started The end colostomy
segment 1s sumlarly treated After forty-eight hours the hemostat, or
other appliance which has been placed across the colon to occlude 1t, 15
partially removed 1n order to allow evacuation of gas After colostomy
stomas have been established, they are dressed with bulky dressings m
order to absorb the excreta After the colon has been opened the dressing
must be changed four or five times a day, depending upon the amount of
fecal discharge When a tube has been placed 1n the colon during 2 colos-
tomy procedure, because of the necessity for :immediate decompression,
1t 15 usually unnecessary to dress the wound for three or four days, smce
decompression 1s accomplished through the tube

Total Colectomy with Il y

A total colectomy, including the perineal portion of the colon,
with the establishment of an 1leostomy stoma, 1s an operatron of consider-
able magmtude, frequently performed upon poor-risk patients Post-
operative shock may occur and must be vigorously combated with blood
transfusions and other measures The care of the permeal wound and
1leostomy opentng 1s simular to that given following a colostomy

Colotomy

From time to ime 1t 15 necessary to open the large bowel to inspect
the 1nterior, either directly or by means of a proctoscope The small
wounds resulting can be securely closed without decreasing the diameter
of the bowel and without fear of leakage The postoperative care, if 10
other procedure has been carried out, 1s essentially the same as that em-
ployed following a celiotomy The author and hss colleagues have rounnely
mamntamed gastric decompresston until bowel activity has returned, be-
cause of the dire consequences which would result 1f leakage occurred,
even though this mushap 1s infrequent

GALLBLADDER SURGERY

The complications following operations on the biliary tract are
primarily those related to the leahage of bile and to hemorrhage Because
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of the disastrous consequences of the spread of bile throughour the ab-
domen, with the rapidly fatal course of bile peritonttis, 1t 1s the author’s
belief that 1n all types of bilary surgery, adequate dranage must be
established

The judicious use of vitamin K 1n the preoperativ e penod i patents
with jaundice has sharply reduced the madence of hemorrhage during
and following biliary tract surgery

Other complicattons which follow bihary tract surgery are those
attending trauma to the common bile duct, which are mamifested by
cither excessive dranage of brle through the drains postoperatively or the
onset of jaundice on the second or third postoperative day The treatment
of such complications 1s prophylactic and 1s not germane to thus discussion

Cholecystectomy

Patients subjected 10 a cholecystectomy seem to have a dispropor-
tonate amount of postoperative functional tleus The author has pre-
vented this complication to a large extent by instituting routine gastric
decompression for twenty-four to forty-eight hours postoperatively

The specific postoperatve orders are as follows

IMMEDIATELY POSTOPERATIVELY
1 Bed rest
2 Muild sedauon
3 Intravenous fluds 2000 cc of 5 per cent glucose 1n water
4 Gastric decompression

FIRST POSTOPERATIVE DAY
1 Removal of Levin tube
2 The patient becomes ambulatory
3 Liquds are given by mouth, thus 1s supplemented by giving 5 per cent
glucose 1n water 1ntravenously, as indicated

SECOND POSTOPERATIVE DAY
1 Patient ambulatory
2 Liqud diet
3 Muld sedation
4 Drain removed

‘THIRD POSTOPERATIVE DAY
1 Muld sedation
2 Soft diet
3 Patient ambulatory

& A’I{(;:r the thurd postoperative day the det 13 gradually increased to 2 general
et e skin sutures are removed on the seventh postoperative day and the

patient 1s discharged Anubiotics are not used r
period sed rouninely 1n the postoperative
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Cholecystostomy

This operation 1s not as commonly performed as formerly However,
there are distinct indications for its use The patients undergomg such
surgery are usually quite 11l and the procedure 1s of an emergency nature
Cholecystostomy 1s ordinarily done to prevent perforation of the gall-
bladder when 1t 1s judged not safe to remove the entire organ The opera-
tion 1s relanvely safe and 1s attended with few postoperative complications,
although there 1s the possibility of bile leakage 1nto the free pentoneal
cavity with resultant bile peritomtis Antibiotics are ordinanly mdicated
because extensive infection may be present withun the gallbladder The
cholecystostomy tube should be connected immedsately to the free dramn-
age, and the tube should not be clamped at any tme 1n the immediate
postoperative period for fear of increasing pressure within the gallbladder
and possibly causing leakage

Choledochostomy

The complications and routine care following choledochostomy are
essentially the same as those following a cholecystectomy

Cholecystoenterostomy and Choledochoenterostomy

In operations relating to bypassing or reconstructing the common
duct, the specific postoperative complications are ordinarily those related
to the leakage of bile In addition, those patients who have had a long-
standing obstruction of the common duct, erther complete or partial, may
have markedly decreased liver functton, so that the added load of surgery
may preciprtate severe hiver decompensation The amount of biliary drain-
age following a choledochojejunostomy may be quite extensive, but should
not cause undue alarm Ordinarly, by the sixth or seventh postoperative
day, thus dramage has dimimushed or stopped completely Bleeding from
the wound edge or operative field 1n patients with long-standing jaundice
may be troublesome, 1n spite of vitamm K therapy, and may requure the
replacement of considerable blood

In performing these operations, 1t 1S not uncommon to open the
duodenum over the area of the sphuncter of Odd for careful examunation
of this region When the duodenum has been opened, leakage from this
suture Iine, unless adequate drainage has been established, wall result 1
a fulminating peritonitis

SURGERY OF THE LIVER

Surgery related to the liver proper 1s lumited to resections of a portion
of the organ for removal of tumors, for biopsy, and for the establishment
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of a hepaticodochojejunostomy after the method of Longmirc As m
brhary tract surgery, leakage of bile from the cut edge of the hiver, with the
resultant possibality of pentonitis, as well as hemorrhage, 15 the postopera-
tve comphication most feared Hemostasis may be secured by placing
mattress sutures, hgation of indvidual bleeding pornts, and allicd meas-
ures However, at times 1t 1s necessary to pack the wound with gauze in
order to secure hemostasts Such packs must be removed by the fifth or
sixth postoperauve day Their removal should be done 1n the operating
room, so that if fresh bleeding occurs the wound may be re-packed In
all surgery involving the Iner, adequate drainage must be placed 1n order
to prevent the generalized spread of bile

SURGERY OF THE PANCREAS

Patients undergoing pancreatectomy must be observed carefully 1n
the postoperatne period for evidences of intra-abdomunal bleeding
Ordnanly, the area of resected pancreas 1s adequately drained so that such
hemorrhage 15 detected on the dressings Severe pain may deselop 1n the
md-zbdomen 1n the wnmediate postoperatne period because of pan-
creatitis 1n the remaiming pancreas Very commonly, when the tail or body
of the pancreas 1s removed, a splenectomy 1s performed stmultancously
A pancreaticoducdenostomy 15 an extensive procedure with a relatively
ugh mortality, resulung from the operative trauma rtself There 1s danger
of leakage from the suture lines followng choledochojejunostomy, gastro-
Jejunostomy, and, particularly, pancreaticojejunostomy Extensive drain-
age of all of areas which are sites of anastomoses must be done

The comphcatons which one 1s likely 10 encounter in the immediate
postoperative period following operation for removal of a pancreatic cyst
also are those related to Jeakage of pancreatic yuice into the free peritoneal
cavity The relative danger of this 1s dependent upon the type of operation
that has been performed

SURGERY OF THE SPLEEN

Essentially the only operation performed upon the spleen 15 splenec-
tomy The general comphcations following this procedure are ordinarily
few The complications are more apt to be related to the pnmary disease
for which the splenectomy was performed If the splenectomy has been
accomplished to treat hemolytic anemua, and 1t 15 unsuccessful at relieving
the hemolytic process, the mtravenous admumistration of fresh blood may
be necessary 1n the immedsate postoperative period When splenectomy
has been performed for the treatment of thrombocytopenic purpura, care-
ful observation of the platelet count should be made because this m;y Tise
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to very high limuts of over 1,000,000 per cubic millimeter It 1s the advice
of some surgeons that anticoagulants be given when the platelet count
rises above 1,000,000, m order to prevent the possibility of intravascular
clotting

Because the tail of the pancreas i1s sometimes traumatized during
splenectomy, pain mn the left upper quadrant, due to subacute pancreatitis,
may be a common symptom 1n the early postoperative period Occasionally
the trauma 1s sufficient to produce leakage of pancreatic juice to the extent
of producing at least a localized pentonitis The so-called post-splenec-
tomy fever, which occurs on the third or fourth day and ordinanly
subsides spontaneously, has been attributed to leakage of pancreatic juice
mto the old splenic bed

It 15 not the author’s custom to drain the area of the splenic bed post-
operatively Because many patients with hematologtcal problems which
eventually require splenectomy have been given large doses of cortisonc,
1t 15 sometimes suspected that wound healing following splenectomy will
be madequate This has not been the author’s expersence Occastonally, a
subphrenic abscess will develop, owing to contamunation 1n the left upper
quadrant Such abscesses are manifested by fever, mncreased white blood
cell count, tenderness over the ribs posteriorly, and immobile draphragm
Such an abscess demands 1mmediate dramage The symptoms of the
abscess may for a time be masked when cortisone therapy has been given



Chapter 10

SURGERY FOR ANORECTAL
DISEASE

CALSAR PORTES, M D

A.LL POSTSURGICAL PATIENTS should be sent initially fo a recovery room
Thus specifically includes patients treated for anorectal diseases Too often
anorectal operations are classified as minor procedures and 1t 15 not con-
sidered that the subjects need the special care given n the recovery room
However, these patzents require rehef from the marked discomfort attend-
g their operattons and, 1n addition, may suffer shock resulting from
hemorrhage Therefore, recovery room care 1s certainly indicated

Certain general measures should make the recovery of anorectal
patients smoother and reduce the morbidity These, as well as control of
constipation, diarrhea, mfection, the proper handhing of bleeding, uninary
difficulnes, pain, and care following surgery for pilonidal disease and rec-
tal polyps, are discussed 1 this chapter

CONTROL OF CONSTIPATION
Prophylaxis

The patient 1s advised to eat hightly before admussion to the hospital
The Sulfasuxidine tablets which the patient has been taking for a week
prior to adnusston are helpful i keeping the stools soft or liqud Pre-
operative enemas are given 1n suffictent numbers to cleanse the bowel well

The panent should not be permitted to become constipated post-
operatively The patient’s normal bowel habits should be re-established
as soon as posstble following operation

On the day on which surgery was performed, 1/2 ounce of mineral
ol or sumiar product, 15 given at bedme A simular dose 15 given at
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mornmg and at yught thereafter throughout the hospatal stay In addon,
on the mght of surgery, 2 teaspoonfuls of Casylllum (a combiation of
cascara, psyllum husk powder and prune powder having bulk-producing
and cathartic action), followed by 2 glasses of water, are given This
medication, in the same dosage, 15 continued nightly during hosprtalizaton

At the end of forty-eight hours, 1f the patient has not had a spontane-
ous bowel movement, an “enema routme™ 1s mstituted as follows Six
ounces of warm muneral o1l are mjected into the rectum slowly without
too much force by means of a very fine soft-rubber rectal catheter and
an Asepto syringe The onl should be retaned and the panent instructed
not to expel 1t One hour later a cleansing enema 15 given, a soft rectal
catheter being employed to avord trauma The pauent 15 pernutted 10 g0
to the bathroom to expel the enema The expelled materal should be
inspected by the nurse for undue amounts of blood If there 15 no bleed-
ng, the patient ss placed 1n 2 warm sitz bath A mild narconc may be
given to relieve any pamn which may be present

Fecal Impaction

At the end of seventy -two hours the patient should have normal bow.el
movements There may be many patients, however, who, because of fear
of pam following a bowel movement, do not elimunate sufficiendy This
may result i fecal smpaction There are also pauents who may believe
that they are having adequate bowel movements, but m reality are not In
these pauents especially, there must be thorough mvestigation by the
nurses and house staff to make certam that ehinunation 1s adequate
Digital mampulation m these pattents 1s madvisable

The symptoms of fecal ympaction are typical These are frequency of
stools, small stools, urgency, tenesmus and a fechng of not having “finsshed
the job ” Usually the dressings and bed Lnens are solled by constant
seepage

The treatment of fecal impaction consists of gving cleansing enemas
and admimstenng saltne cathartics by mouth Manual mampulation for
removal of fecal impaction postoperatively should be avorded for as long
as possible If, however, no results are obtaned by means of enemas and
cathartics, the patient must be taken to the operating room, where, under
anesthesia, the mmpaction 15 broken up manually

CONTROL OF DIARRHEA

Diarrhea may be caused by the Casyllium or other cathartics that are
used It may also be a result of the “enema routine * The diet may also be
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afactor The complication should be recognized and corrected promptly,
since frequency of stool can be responsible for much discomfort and pain
The treatment consists 10 the following measures

1 Disconunue the use of all bulk-producing substances and all
cathartics

2 Discontinue the use of mineral ol

3 Disconunue all sulfa drugs

4 Institute a Jow residue diet

5 Increase the flid intake to replace the loss

6 If necessary, use one of the followng prescripions, the first of
which 1s especially recommended

Milk of bismuth 1 ounce
Tincture of oprum camphor 1/2 ounce
Kaopectate 1 ounce
Elinr of lactate pepsin, q s ad 4 ounces
Sig 1 dram every three hours unul diarrhea stops
‘Tincture of deodonzed opium

Sig 10 drops three imes a day untl diarrhea stops

Tincture of opium camphor
Sig 1 dram four times a day

CONTROL OF INFECTION

Before the patient 15 scheduled for operation he 1s given a prescniption
for Sulfathalidine or Sulfasuxidine tablets (7 7 gramns) He 15 directed to
take three tablets four times a day for four to five days preoperatively This
will “stenlize” the bowel and tends to prevent the development of 1nfec-
tion

Oul-soluble anesthetic preparations may cause abscess formation
Therefore, judicious and careful use of these agents 1s necessary Anchor-
g of hemorrhordal stumps necessitating the burying of suture material
may be another cause of mfection Undue suturing should be avoided

1f; after all precautions have been taken, mfection does develop, the
prescribed treatment consists 1n the admimstration of penicilin with
streptomyan, mtramuscularly, the application of hot wet compresses, and
giving hot sitz baths The anal region should be kept as clean as possible
at all umes and antiseptic omtment and solutions should be applied If
the infection persists, incision and drainage of the abscess may be neces-
sary Antibiotics do not replace adequate surgery in the treatment of anal
fections

Ingumal ademitis, secondary to infection 1 an anal wound, may
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develop following surgery, since lymphatic dramage of the anal region s to
the inguinal glands Treatment for thus consists in the application of moust
heat to the swollen glands

POSTOPLRATIVE HEMORRHAGE

Nothing 15 more alarmung to the surgeon than postoperative hemor~
rhage The nurses and the resident staff must be mnstructed to watch the
pattent carefully for any evidence of bleeding At the time of operation,
if there 1s any cozng, Oxycel may be inserted about a Penrose dramn
Saturation of the dressings with blood must be wvestgated immediately
and the soutce of the bleeding determmed If the bleeding 15 external 1t
may only be necessary to re-apply or renforce the pressure bandages 1fy
however, there 15 a small vessel that 1s pumping, 1t should be tied off at
once When bleeding 1s noted by the patient he should be asked sf he has a
desire to move his bowels, and sf so thus should be permutted and the
expelled matersal exanuned for the presence of blood clots If clots ate
present the surgeon should be notified immediately

A bleeding vessel may be 1 the anorectum at the hemorrhoidal
stump When this ssuation exsts a large amount of blood can escape and
accumulate m the ampulla of the rectum, and the pauent may suddenly
pass a large amount of blood and clots If this happens the patent should
be taken to the operatng room immediately and with the patent under
adequate anesthesia a search should be made for the spurting vessel A
suture should be placed 1o control the bleeder completely rather than a
simple hgature, which may ship

The acceleration of the pulse and change 1 the general condition of
the patient may occasionally be a warmmng of internal hemorrhage

Hemorrhage may oceur as fate as seven to ten days postoperatnelv
It 1s usually & result of sloughing This late bleeding will be noted by the
patient, he will have a destre to defecate and wall pass large amounts of
blood and clots He may, at the same tume, expenence weahness and syn-
cope If the patsest calls to report such an occurrence he should be advised
to enter the hospital at once and be observed Transfusions may be neces~
sary and the operatng room should be alerted If shock ensues, blood
replacement therapy must be mtiated as rapidly as possible

POSTOPERATIVE URINARY DIFFICULTIES
Because the nervous mechanism of the unmarv system and of the
anorectum are closely assactated and sice the branches of the pudendal
nerve supply the voluntary sphincter muscles of both the anus snd the
arethra, 1 many astances ursary comphcations will develop following



SURGERY FOR ANORECTAL DISEASE 299

anorectal surgery Because of postoperative pan associated with spasm of
the sphincter museles the patient 15 unable to void

Dy suna may be caused by the sutures, especially if they are buned in
the muscle tissuc Male pauents have a greater tendency to develop
dysuna than do female patients Prostatic hypertrophy 1n the male -
creases the probabihity of this complication

The patient must be encouraged to void spontancously It may be
necessary to smulate the reflexes by runming water mn the bathroom or to
pour warm water over the external genitalia, or to place the patient in a
warm bath and urge him to void there If possible, the patient should be
allowed to get out of bed to vord Often this will make attempts at urnation
successful

Catheterization should be avorded as long as possible If, however,
the bladder becomes distended and the patient becomes uncomfortable,
catheterization should be undertaken at once In many instances, some
relaxing medication such as a barbiturate will produce sufficient relaxation
to permut unination, so that no further steps will be necessary At umes,
rather than cathetenze the patient too often, an indwelling Foley catheter
may be nserted and left 1n situ for from four to five days When this 15
removed the patient will usually void spontaneously, especially 1f he 1s
ambulatory

Whule the panent 1s suffering from dysuria, he should be given two
Gantrisin tablets (7 7 grains) four times a day

POSTOPERATIVE PAIN

Pain following anorectal surgery 1s a major cause of disabihity due to
the operation The patient should be advised not to expect an entirely
pamnless convalescence, but every effort should be made to mimmze the
discomfort

As soon as the pam begins after the pauent returns from the operating
room, Dilaudid (1/32 or 1/20 gramn) should be grven hypodermucally The
dosage can be repeated 1n one to two hours if necessary, provided the
pulse and respiration rates are normal Demerol, Pantopon, or a stular
agent may be used 1f preferred

On the first postoperative day, medication to relieve pam may be
gwven orally The following prescription can be made 1nto a capsule form
and given every four hours during the entire hosprtal stay

Codeine 1/4 grain
Phenobarbital 1/4 grain
Phenacetin 2 gramns

Acetylsalicylic actd 5 grains
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A hot water bottle or an sce bag apphed to the penineum may bring
considerable relief to the pauent

GENERAL CARE

The patient’s posiuon n bed upen return from the operating room
depends somewhat upon the type of anesthesia used Ifa general anestheuc
has been given, the patient 1s placed on lus ssde untd he regains conscious-
ness After the reflexes return he may e 10 any position m whach he 15
most comfortable If a local or spinal anesthetic has been employed the
patient must hie 10 a prone position for several hours, after which he may
move to any positton destred

Pressure dressings are used to control oozing of blood from the opera-
nve field These are held m place by a tight T-binder If this binder has
been made snug enough to cause dicomfort 1t may be released by the
nurse

Upon awakenmg from the anesthetic the patent may complamn of a
desire to vord or to move hus bowels He should be reassured by the nurse
or the intern that thus feeling 15 not unusual and 1s often due to a post-
operatrve spasm  If, however, the urgency persists, pernussion to use 2
urnal should be granted

Fhuds or 1ce chups are given by mouth as soon as tolerated The diet
should be bigud to <oft It 15 seldom necessary to give mntravenous flmds,
however, rarely the persistence of nausea and vormung will require their
use

Routinely, the dressings are removed on the fitst postoperative day
Whth the patient m a left Sins’ posttion the small Pensose draimn s gently
withdrawn The perianal area 1s then cleansed with perosude, and Mer-
curochrome 15 apphied Petrolatum or Surfacaine, Tronothane or Nuper-
camal ointment, ot any other stmular preparation, 15 apphed to the outside
and the area 15 covered with a stenle gauze dressing

On the second postoperative day, hot wet boric acid gauze dressings
are apphied to the operauve field A-B dressings, also saturated 1n hot boric
acd solution, are applied over the gauze A piece of felt or a large bath
towel 15 then placed over all the wet dressings and held sn place b &
binder A hot water bottle placed agamst the perineum helps to retan the
heat for a long nme

After the second day the patient 15 permutted to tahe 2 talerably hot
sitz bath for fifteen to twenty mimutes, provided there has been no bleed~
1ng These baths may be repeated two to three times daidy After each bath
2 small amount of omtment 1s apphed to the anal region, which 15 then
covered with a gauze dressing
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CARE OF PATIENTS HAVING OPERATIONS FOR PILONIDAL
DISCASE

Closed Operation Method

1f the pilonidal cyst has been removed by “blec™ exciston and then
closed, the pressure dressings which have been applied are left 1n place
for five days Pain1s relieved with narcotics, ¢ g, 1/32 gram of Dilaudid
may be given as required, but not oftener than every four hours, on the
first postoperatine day The dressings should be inspected regularly for
bleeding If possible, the patient should not hic on the operatis e site. There
should be no immediate concern about the patient’s bowel movements If;
after the third postoperatuve day, there has been no bowel movement, the
“‘enema routine” may be instituted

On the seventh postoperative day the dressings and the retention
sutures are removed The skin sutures are removed on the tenth day and
the patient 1s discharged from the hospstal on the cleventh day

Open Operation Method

When the cyst 1s badly infected, the open method 1s used The enuire
cyst1s excised and the cavity packed with gauze The pacling 1s removed
on the third postoperative day and hot wet compresses are applied Hot
sitz baths are started on the fourth day On the fifth postoperative day the
pauent 1s discharged, but should continue the sitz baths at home The
nstructions for home care are as follows

1 Take hot sitz baths, especially after bowel movements
2 Keep the area as clean as possible
3 Keep the area covered with stenle gauze dressings

4 Go to the doctor twice a week for dressing changes and observa-
tion

CARE OF PATIENTS HAVING OPERATIONS FOR RECTAL POLYPS

There 15 no special treatment following exciston, fulguration, or
coagulation of rectal polyps The pauent may be discharged almost
immediately after operation

The wstructions to the patient are as follows

1 Report any undue bleeding If the bleeding 15 excessive, hospitali-
zation 15 required and a proctoscopic examunation should be made 1m-
mediately Further coagulation for hemostasis will be needed 1f the bleed-
g 15 from the operative field

2 Low residue diet General diet may be resumed 1n one week

3 Ambulaton and the continuing of normal work 1s permitted

4 Return 1n 1wo to three weeks for re-exammation
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If fulguration or coagulation of the base of the polyp was too severe,
and especially if the polyp was on the antertor surface of the rectum or
rectossygmord, an mflammatory reaction may ensue This reaction mav
sumulate a low-grade pentomtis The patient should be watched for
testinal perforation Distention and abdommal pamn mav occur The
patient should bave complete gastromtestinal rest, flnds should be grven
mtravenously and no food by mouth or enemas shounld be taken If there
15 progression of the process, abdomunal exploration should be considered
In most cases the mflammatory process subsides spontaneously



Chapter 11

SURGERY OF THE SOFT
TISSUES

MELVIN GIBBLL, MD

THYROIDECTOMY

The crear MAJORITY of postoperative thyroid patients have an uncom-
plicated postoperative course and requre hittle 1n the way of specific meds-
cation or special therapy We are concerned, however, with the 8 to 10 per
cent who des elop some type of complication which requires speaific therapy
and must be recognized early to prevent possible mortality These patients
aither ase provided with 2 special nurse so as to assure continual close ob-
servation, or are placed 1n the intensive therapy room to be attended by 1ts
personnel
With the improvements 1n preoperative preparation with the ant-
thyroid drugs and with advances in anesthesia, surgical techmiques and
postoperative care, the mortality due to thyroid surgery has dechned 1n the
Iast decade from 1 per cent to approximately 02 per cent Only by con-
unuous vigilance 1n the immediate postoperative peried can such low mor-
tahty stanstes be obtaned or mantained
Alarge portion of thyroid surgery today 1s performed for the treatment

of thyrotoxicos:s, due to either diffuse toxic goiter or nodular toxic goster
The major proportion of complications and mortality following thyroid
surgery has occurred 1n thus group of patients However, with the mtroduc-
tion of 1odine therapy, m 1923, and of the anuthyroid drugs, in 1943, the
morbidity and mortality were markedly reduced i the thyrotoxic pat;em
It 15 no longer necessary to operate on a patient with an elevated basal
metabolic rate With the use of propyl thiouracil and related drugs, even
the most toxic patient can be reduced to the euthyrord state Such ,drug
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also have ehminated the necessity for surgery 1n the partally controtled
thyrocardiac, the patient with uncontrolied diabetes meltitus and 1n the
thyrotowe patient with hepatitis and jaundice, before an euthyrond state
had been obtamed

It 55 the purpose of this section to present the routine postoperative
management of the thyroid patsent, and to describe the symptoms, physieal
findings and mnmediate therapy when compheations arsse following this
type of surgery

ROUTINE POSTOPERATIVE CARE

“The routine postoperatwve care of a patient subjected to thyrodectomy
15 outlmed below

1 The panent ss to remam flat m bed untl he 15 fully reactive from
the anesthesia, when he may be placed 1 the semi-sitting position
2 The pauent should be placed n a guet area, with 1solation from
as much notse and disturbance as 1s possible
3 The blood pressure reading, pulse rate and respiration rate are
noted every fifteen munutes for one hour, then every thirty munutes for
two hours, and then every hour for exght hours If the systolic blood pres-
sure falls below 100 mm of mercury or shows a precipstous rise, oz if the
pulse rate rises above 110, the surgeon 1s called
4 Any signs of respiratory difficulty or obstruction are watched for
carefully
5 An emergency tracheotomy set should be available at the bedside
6 Demerol, 75 mg , 15 given every four hours as necessary for relief of
pam
7 Deep breathng 15 encouraged and the pauent 15 requested to cough
every thirty minutes
8 Parenteral flmds, sufficient to mamtam a twenty-four-hour urmary
output of 1200 cc, are given
9 The mtake and output are recorded
10 Sips of water are gaven as soon as nausea has disappeared The day
following operation, 4 Iiquid diet 15 given as tolerated
11 After bed rest for twenty-four hours, ambulation 15 encouraged
12 Ten drops of Lugol’s solution are given daily for three days

COMPLICATIONS

Hemorrhage
Hemorrhage 1n the immediate postoperative penod due to thyroid
surgery produces 1ts Jethal effects by pressure withw the closed spaces of
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the neck, causing respuatory obstruction with hypoxia and, finally, 1f al-
Jowed to persist, coma and death Ths 1s 1n contrast to hemorrhage 1n
other operatis ¢ areas, which endangers the pauent’s life through blood foss
and shock
Hemorthage 1n the thyroid arca can be of two types artenal, from the
supentor or inferior thyroid artenes, and venous, from the mternal jugular
semn or innonunate veins and therr butaries
In artenal hemorrhage, the accumulation of blood 15 quite rapid be-
neath the sutured pretracheal muscles A pressure is rapidly obtaned which
may equal the systolic blood pressure This may produce a rapd and almost
complete obstruction of the trachea One 1s confronted with a postoperative
patient who has been doing quite well and suddenly complains of ughtness
about the neck with increasing difficulty 1n swallowing and breathing A
respiratory stndor may develop, followed by cyanoss, restlessness and,
finally, coma and death Examunation of the area beneath the dressings
reseals a firm mass with forward projection of the wound. When such 2
cham of events occurs, immediate and heroic action must be len. Where
the obstruction becomes complete, the surgeon must immediately remote
all chips from the wound, separate the pretracheal muscles and wipe out
all clots with hus fingers, at the same tume, when possible, the anesthestolo~
15t can 1nsert an mntratracheal tube to provide an open airway If an ade-
quate awrway 15 not obtamned, then a tracheotomy must be performed
Usually an anesthesiologist will not be available and the surgeon will be
forced to control the bleeding with gauze pressure unul the panent can be
Teturned to the operating room where, under stenle technique and intra-
tracheal anesthesta, the bleeding vessel can be 1solated and ligated If the
bleeding vessel 1s the superior thyroid artery,, 1t may be retracted hugh into
the neck, and exposure frequently 1s not obtamed until the pretracheal
muscles are cut across, 1f further exposure 1s necessary, 1t may be obtamned
by adding a verucal extension to the transserse thyroid masion along the
antentor border of the sternoclerdomastord muscle
When the charge nurse first obsenes signs of bleeding of this nature
in the postoperative thyraid patent, she should seck surgical ad m~
mediately, and at the same tume set up at the bedside a sterile tray for emer~
gency exploration of the wound and for tracheostomy If no surgeon 1s
available and the patient becomes completely obstructed, then the nurse
should open the wound, separate the prethyrod muscles 1n the midlne,
Wipe out the clots with her finger and then control hemorrhage with gauze
Pressure unul a surgeon can be reached Such a course of action will occa~
sonally prevent death More often the bleeding and the obstruction will
1ot be 50 acute as to preclude moving the patient to the operating room,
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where, under general anesthesia and stenle techmique, the neck can be
opened and the bleeding arrested Under these circumstances, the patient
15 returned to the operating toom and a svstematic approach for control
of the hemorrhage 1s made only after the neck has been prepared and the
anesthestologist, with the panent under topical anesthesia, has passed an
mtratracheal tube and has given the patient a general anesthetic

In venous bleeding, which most frequently occurs from small vemns m
the skin flaps, there 1s a slow development of puffiness 1 the wound with
ecchymosss frequently extending laterally and postertorly Usually these
hematomas are under hirtle pressure and seldom produce severe symptoms
or respiratory difficulty The swelling should be observed closely, and 1f 3t
18 progresswve, or 1f any syms of respiratory obstruction develop, then the
wound must be explored and the bleeding controlled As 1 hemorrhage
from other sites, blood replacement with type speaific blood 15 necessary
A re-chech of the pauent’s bleeding and coagulation time, prothrombin
ume, and platelet count should always be obtamed

Respiratory Obstruction

Respiratory obstruction, secondary to edema 2nd/for vocal cord paraly-
815, 15 ot an mfrequent occurrence when 1t 1s vealzed that unilateral cord
paralysis occurs n approxunately 1 per cent of all patients having subtotal
thyrosdectonues Even though the edema and paralysis are usually tran-
<ent, the partal respiratory obstruction espenenced m the immediate
postoperative period 15 troubl and frequently quite serious Some
surgeons have emphasized the predilection of the myxedematous patent to
develop laryngeal edema Because of this, 1t has been recommended that a
basal metabolic test be made on all thyroid patients the day before opera~
tion, and, if the basal metabolic rate 15 depressed below normal, that the
operatian be cancelled, a blood cholesterol be obtamed and the pauent
discharged from the hospital Jodme medication 1s then conunued, but no
more anuthyroid drugs are given for a pertod of two to four weeks After
the patient has returned to the euthyroxd state, he 1s re-scheduled for
operation

Any patient showing evidence of respiratory obstruction should be
mmmediately examined by indirect, and, if necessary, direct laryngoscopy
If there 15 evidence of narrowing of the glottss with an madequate openng,
either because of edema or paralysis of the vocal cords, then a tracheotomy
should be elected Usually thus can be done 1n the operatng room where
the patient can be positoned and the nech prepared With the pauent
under topical anesthesia the anesthesiologist attempts to snsest an ntra-
tracheal tube If intubation 15 successful, the trach y can be d
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with no undue concern about the respiratory exchange The intubation 15
performed after preparation of the operativ¢ area mn the event the obstruc-
ton should become complete and the tracheotomy would become an
emergency

When the postoperatns ¢ thyroid patient develops a strdor with only
moderate respiratory obstruction the decision as to whether or not a tra-
cheotomy should be performed becomes difficult Frequently, close obser-
vation necessitating that the surgeon remain with the patient untid the status
of hus respiratory exchange has become stabilized 15 required Under no
arcumstances should a nurse be left with the decision as to when the
obstruction has become so severe that the surgeon should be recalled for
tracheotomy The best course, when doubt exists, 1s probably that of per-
forming a tracheotomy The procedure does not unduly prolong the post-
operative recovery and its morbrdity 1s mil Thus 15 1n direct contrast to the
fatal results of a delayed or too late trachcotomy

Hypoparathyroidism

The most common variety of clinieal hypoparathyroidism 1s the post-
operative hypoparathyroid state following surgery on the thyroid gland
This may be the result of complete excision of the parathyroid glands sec-
ondary to total thyroidectomy and radical neck dissection for carcinoma of
the thyroid gland It may be the result of 1nadvertent incluston of the para-
thyroid glands 1n the resected ussue when thyroidectomy has been per-~
formed for recurrent hyperthyrordism By far the greater number of cases
are usually mld and of short duration These occur as a result of trauma,
edema, hemorrhage or temporary mterference of the blood supply to the
glands The variation 1n number and position of the parathyroid glands 1s
so great that, even 1f an attempt were made to remove all the glands, only
approximately 10 per cent of the persons operated upon would develop a
permanent hypoparathyrodism

Hypoparathyroidism 1s also seen following surgery for hyperpara-
thyroidism, when a hyperfunctioning adenoma has been removed and the
remamung glands have become atrophic and depressed in function The
resulting state 15 transitory and prolonged therapy 1s not required In
primary hyperparathyroidism, 1n which no hyperfunctioning adenoma 1s
p;ctsen;, hmo much parathyroid tissue will frequently be excised and thus a
§

e r; of hypoparathyroidism 1s created, however, this also 15 usually transi-

In the absence of parathyroid hormone the kidney fails to excrete the
normal amounts of morgantc phosphorus m the urme and the body also
loses the ability to mobilize calcrum from bone as actwvely as ss normal If
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thus aberration 1n phystology persists for any length of time 1t results in a
decrease 1n urinary phosphorus with elevation of the serum phosphorus
It 1s the compensatory decrease 1n the 1omzed serum calcium associated
with the elevated serum phosphorus levels which produces the neuro-
muscular hypenrritability and the clinical marufestations of hypopara-
thyrordism It should also be mentioned that 1t 1s not the level of 1on1zed
serum calcium alone which determines the tetamic mamfestations The
rapicity with which the low Ievel 1s reached seems to bear some relation to
the threshold at which symptoms appear It 1s also evident that the level of
serum phosphorus bears a definite role We have been able to releve the
patient of climcal symptoms of tetany by the use of Benemid, an agent
which facihitates phosphorus excretton by the kidney, by lowenng the serum
phosphorus levels, and with hittle change 1n the serum calcium Jevels

The chief concern 1n the intensive therapy room 1s to be aware of the
possibility of the development of hypoparathyroidism, to recognize 1ts sub-
clinical manifestations and to begin treatment early Tetany 15 the chuef
clinical mamfestation Thus syndrome 1s characterized by mcreased reac-
non of both somatic and autonomic motor and sensory nerves to sumult
Clinically, tetany presents two types—Ilatent and mamfest The patient
with the latent type has no defimte symptoms, but increased neuromuscular
actwvity can be demonstrated by the Chvostek sign or by the Trousseau
phenomenon In mamifest tetany, spontaneous clinical symptoms appear
These are usually first noted as paresthesias and numbness of the toes and
fingers ‘The patient may note alternate sensations of warmth and cold with
no change 1n body temperature These mamfestations may be followed by
carpopedal spasms and/or laryngospasm, the latter occurring more fre-
quently 1n infantile tetany than in the adult variety Smooth muscle spasm
may also be present and be mamfest chimcally by intestinal colic, vonuting,
urinary retention, enuresis and/or bronchial spasm Sudden deaths have
been reported, probably as a result of cardiac spasm

The treatment of acute hypoparathyrod tetany may become necessary
following thyroid surgery, when too much parathyroid tissue has been
removed, or followmng parathyroidectomy performed because of para-
thyroid adenoma When acute spastic or convulsive symptoms develop 1t
may be necessary to relieve the laryngeal spasm by adminstering 5 to 10
cc of 5 per cent solution of calcrum chloride or 10 to 20 cc of 10 per cent
solution of calcium gluconate mtravenously, at a rate of 2 to 3 cc per
mmnute The therapeutic effect of calcium given intravenously persists for
from one to two hours Prolonged control 1n the acute stage can be obtained
by gving 10 to 20 cc of a 10 per cent solution of calcum gluconate mntra-
muscularly every exght hours The mainstay of all long-time control of



SURGERY O THE SOI'T TISSULS 309

hypoparathyrodism 15 caleum given orally It must also be recalled that
the phosphorus ntake must be limited to less than 05 gm per day Even
though mulk 1s rich m calcium, 1t cannot be used as a source because of 1ts
high phosphorus content Calem may be supplied omlly as lactate,
chionde or gluconate Caleum Jactate 15 tolerated the best 1t may be given
1n entenc coated tablets or capsules, in dosage of 4 10 5 gm  per twenty-four
hours, best taken one-half hour before meals and at bedume Parathyroid
hormone has 1ts chief clinical vatue 1n the management of acute hypopara-
thyroid tetany It may be given intremuscularly or intravenously The in-
travenous route 1s seldom necessary It may be given 1n 100-umit (1-cc)
doses Usually, duning the acute episode, 400 to 500 unts are necessary per
twenty-four hours The maintenance dosage 1s usually 20 to 50 units per
day The maximum effect 1s obtained 1n eight to twenty hours Serum cal-
cium les els must be cheched during this therapy Parathyroid hormone has
not proved of value 1n the long-term management, since 1t must be given
parenterally and after prolonged therapy the patient frequently develops a
refractonness to its effect Dihydrotachysterol (A T 10) has 1deal meta-~
bolic acuvity 1n hypoparathyroidism It causes increased excretion of phos-
phorus by the kidney and also aids absorption of calcium by the gastro-
intestinal tract It may be given as an oral preparation Imwally, 3 to 7 cc
may be required daily, but, after several days, this amount may be reduced
to 1to 2 cc per day, and eventually regulauon can often be obtamned on 1
to 2 cc, taken two or three umes a week It should be emphasized that a
high caletum mtale must be mantained and serum calcium levels must be
cheched frequently To check serum calcium levels the urinary Sulkowitch
procedure may be employed The reaction to ths test indicative of a satis-
factory calcium level 1s the formation of a faint cloud 1n the spectmen This
should always be obtamned If the precipitate becomes heavy, then serum
calcium Jevels are too hugh Hypercalcemia may lead to marked demmeral-
tzation of the skeleton and possible nephrocalcinosis with resultant renal
damage Vitamn D therapy 1s less expensive, but not as efficient as dihydro-
tachysterol treatment Vitammn D may be given 1n doses of 50,000 to 500,-
000 USP umts daily Durnng thus treatment also, serum calcrum levels
must be checked and a high calcrum ntake must be maintained

Thyroud Storm

The syndrome of thyroid storm or cnsis following surgery on the
thyrotowic patient has almost been elimmated by adequate preoperatsve
preparation with the antithyroid drugs and 1odine Nevertheless, patients
are still seen 1n whom the syndrome has developed when the preoperative
basal metabolic rate has been approaching normal It must be emphasized
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ths aberration i physiology perssts for any length of tume st results 2
decrease 1n urmary phosphorus with elevation of the serum phosphorus
It 15 the compensatory decrease m the 1omzed serum calewm assocated
with the elevated serum phosphorus levels which produces the neuro-
muscular hypenirrability and the chnical mamfestations of hypopara-
thyroihism 1t should also be mentioned that 1t 15 not the level of ronzed
serum calcum alone which determunes the tetamic mamfestations The
rapichty with whach the low level 1s reached seems to bear some relaton te
the threshold at which sympioms appear It1s also evident that the level of
serum phosphorus bears a definite role We have been able to reheve the
patient of chimcal symptoms of tetany by the use of Benermd, an agent
which facilitates phosphorus excretion by the kidoey, by lowerng the serum
phosphorus levels, and with hirtde change 1 the serum calenam levels

The chief concern sn the mtensive therapy room 15 to be aware of the
possibility of the development of hypoparathyroidism, to recognize 1ts sub~
chinical mamfestations and to begn treatment early Tetany 15 the chiel
climucal manifestation Thus syndrome 1s characterized by mcreased reac-
tion of both somatic and autonomic motor and sensory nerves to stsmubt
Clinucally, tetany presents two types—latent and manifest The patient
with the latent type has no definite symptoms, but mcreased neuromuscular
actvity can be demonstrated by the Chvostek sign or by the Trousseau
phenomenon In manifest tetany, spontaneous chinrcal symptoms appear
These are usually first noted as paresthesias and numbness of the toes and
fingers The patient may note alternate sensations of warmth and cold with
no change 10 body temperature These mamfestations may be followed by
carpopedal spasms and/or laryngospasm, the latter occurring more fre-
quently m mfantile tetany than in the adult varrety Smooth muscle spasm
may also be present and be mamfest chmecally by mntestinal colic, vommng,
urinary retention, enutesss and/or bronchial spasm Sudden deaths have
been reported, probably as a result of cardiac spasm

The treatment of acute hypoparathyroid tetany may become necessary
following thyroid surgery, when too much parathyroid ussue has been
removed, or followng parathyrordectomy performed because of para-
thyroid ademoma When acute spastic or convulstve symptoms develop 3%t
may be necessary to relieve the laryngeal spasm by admumstenng 5 to 10
ce of 5 per cent solunion of calenum ehloride or 10 to 20 cc of 10 per cent
solution of calcturn gluconate ntravenously, at a rate of 2 to 3 cc per
mumute ‘The therapeutic effect of calcrum given mrravencusly persists for
from one to two hours Prolonged control mn the acute stage can be obtamed
by gning 10 10 20 cc of a 10 per cent solution of calcium gluconate sntra-
muscularly every eight hours The mamstay of all Jong-tzme control of
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may be quite large When no oral intahe 15 possible, the patient wall often
require 4000 cc of fluids Large doscs of vitamins should also be added to
the fluds

4 Todine medications Inorganic todine acts to promote storage of the
thyroid hormone A high blood level of 10dine 15 sought immediately This
15 best accomplished by giving 15 grams of sodium sodine intrasenously
three times a day, 10 drops of Lugol's solution are also given three tmes a
day by mouth, if tolerated

5 Sedation The control of the patient’s frantic muscular activity 1s
essennal This 15 accomplished by giving Sodium Amytal mtravenously as
often as necessary  Morphine sulfate (1/4 grain) 15 often necessary 1n add:-
tion to the barbiturate It should be emphasized that, aside from the medi-
cal control of the patient’s activity, attempts should be made to reduce the
external sumuli from the environment and to give mental reassurance

6 Oxygen therapy This 1s best accomphshed with a BLB mask when
this 1s tolerated With the BLB mask, 100 per cent oxygen can be given A
nasal catheter or the oxygen tent may be used 1f the mask 1s not tolerated

7 Corticotrophin Dramauc therapeutic results have been reported in
the treatment of thyrord storm with ACTH The dosage has been 20 to
30 mg every sit hours for from five to seven days

8 Treatment of all associated complications rapidly, such as digitalis
for the fating myocarcium of the thyrocardiac, msulin for the dabetic,
and chemotherapy for the patient with an intercurrent infection

Infection

There 1s always some contamnation 1n a surgical wound and, 1n spite
of all precautions, approumately 0 5 per cent of clean thyroid wounds wall
develop mfection When infection develops, a culture should be taken, the
Pattent should be given 600,000 umts of peuaillin daily, and warm saline
Ppacks should be applied to the operative area Early recognition of the com-
Plication and vigorous treatment will avord the necessity for dranage of an
abscess, and most wound nfections will subside without the older compl:-
cation of “spitting” sutures for years following

Serum within the Wound

Serum frequently accumulates beneath the skin flaps Usually thus 1s
most marked on the second or third postoperative day It 1s best relieved by
aspiration with a syninge and a no 18 needle Usually such accumulation
does not persist beyond the seventh or eighth postoperative day
Exophthalmos

Some degree of exophthalmos 1s noted 1n approximately 30 per cent of
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that securing a normal rate once 1s not adequate evidence of attainment of
the euthyroid state The laboratory results must be rechecked, and even
more 1mportant 1n evaluating the metabolic level are the climcal signs and
symptoms Has the resting pulse returned to normal® Have the blood pres-
sure and especially the pulse pressure returned to normal® Has the patient
obtamed mental calm and relaxation® Has he regained or approached his
previous normal weight? Have hyperactive intestinal motihty, profuse
sweating and sleeplessness been controlled? These questions and ther
answers more adequately evaluate the patient’s preparation than does his
basal metabolic rate Even though the thyrotd storm may be prevented by
careful and adequate preoperative medication, the disturbing facts remain
that the fundamental cause for the state 15 not known and no specific
therapy has been found to date Whether the basic pathological condition
1s 1n the prtuitary, thyroid, adrenals and/or liver has not been determimed

The mam feature m treatment 1s symptomatic therapy This must be
pursued quichly and aggressively Whenever the diagnosis 1s made the
following should be given immediate consideration

1 Control of hyperthermua All attempts should be made to ma-
tain the rectal temperature below 102° F Formerly ttus was done by such
methods as alcohol sponge-baths, with or without fans circulating over the
patient to mcrease evaporation, by ice-water enemas, or by aspirn medica-
tion With the advent of hypothermia 1n anesthesia methods, two new im-
plements have been added to the armamentarium which facilitates the con-
trol of the panent’s temperature and these should supplement previous
methods The first 1s the refrigeration blanket This provides constant
dependable control of the patient’s temperature The second are the
so-called “hibernation drugs,” such as chlorpromazine Even though some
hepatotoxic effects have been reported from these drugs, if used m moder-
ate dosage of 15 to 25 mg four times daily, this should not be a deterrent
to therr usage

2 Calonc mtake Al efforts shonld be made to mamtam an ke of
4000 to 4500 calories per day If oral intake 1s tolerated, this 1s no problem
Frequently, m the critically 11l pauent, a formula 1s given by means of a
continuous drip through a small plastic catheter nserted through the nose
1nto the stomach If nausea or vonuting 1s present, maximum parenteral
caloric ntake 1s accomphshed by giving fructose, ammno acid and alcohol
combinations

3 Flud balance Accurate intake and output records must be kept
A urnary output of 1000 to 1200 cc should be mamtaned Because of the
profuse sweating and not infrequently associated diarrhea, electrolyte Josses
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observation and care Some of the factors important to a low mortality and
low recurrence rate 1n herma surgery will be discussed 1n the following
paragraphs

Respiratory Complications

The chimcal mamfestations of pulmonary disease often are a major
factor 1n the imtial devclopment of 2 herma Inguinal hernias are frequently
observed mn panents who also have chronic bronchius, bronchal asthma,
bronchiectasts, or a severe chronic cough secondary to excessie smoking
The recurrence rate wall be excessinely hugh 1f all efforts are not made pre-
operatn ely to control these diseases and thereby reduce the patient’s cough-
ing paroxysms [requently this may be accomplished by reducing the
number of cigareties smoked each day At other times 1t wll be necessary
to reduce the secondary infection by giving acrosol penicillin and other
broad spectrum antibiotics, snsttuting postural dranage, and the like

A second concern 1s the patient’s pulmonary reserse What 1s hus vital
capacity® What 1s his breath-holding tolerance® What 1s his exercise toler-
ance® The reduction of a large herma, wath increase in the intra-abdorminal
pressure, may 5o elevate and interfere with the acuon of the duaphragm
that respiratory distress will develop When a large hernia has existed for
many years, and the abdominal contents hase remamed 1n the sac, the
hermal sac contents are said to have lost their “night of domicile ” If they
are suddenly reduced 1nto the abdomunal cavity for the first time at the ime
of operation, then increased tension 1s developed at the reparr site with -
creased chance for recurrence The hmitation of diaphragmatic motion also
contributes to pulmonary complications of bronchopneumona, atelectasts
and/or respiratory distress

In the preoperatne penod, efforts should be made to mcrease the
relative size of the abdominal cavity This may be done by weight reduction
and by having the patent wear an abdomnal support ot truss so as t0 mamn-
tam the hernia 1 a reduced position for several weeks before the operation

The postoperative orders should include instructions as to turning of
the patient ey ery thirty o with encc for deep breathing
and coughing every thirty munutes Such a “stur-up” regimen will reduce
the meidence of the postoperative pulmonary comphcations

Unnary Comphications

A careful preoperative evaluation of the urmnary system 1s essential
Frequently the first chinical manufestations of a hernia occur at the time
that the patent has developed nocturia and reduced size of the urinary
Stream Often the renal function 1s evaluated through laboratory tests, but
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patients with primary hyperthyroidism In only a small group of these s 1t
severe enough to require special attention In about 1 patient m 1000 1t 1s
progressive and has been known as “malignant exophthalmos > Patients
having the more severe cases have been treated following thyroidectomy
by 1rradiation to the prtuitary, thyrord extract, or, finally, orbital decom-
pression as described by Naffziger

The chief concern 1n the intensive therapy room 1s to prevent damage
to the eye, especially the cornea When the proptosis 1s severe, the patent
1s unable to close the lids completely and therefore 1s subject to mjury to
the cornea from foreign particles and also from drymng These patients
should sleep with the head elevated to mimmize the orbital edema When
the lids do not close completely, eye shields should be worn continuously
Above all, these patients should be followed by a competent ophthalmolo-
gist and the need for defimitive therapy determined by the chnical course

Hypothyroidism

Thus 15 a late complication, appearing during the first or second month
after surgery Replacement therapy 1s never necessary in the immedmate
postoperative pertod

Pulmonary Complications

The postoperative thyrord patient may develop any of the more com-
mon pulmonary complications such as bronchopneumonia, pneumonitis,
or atelectasis Early ambulation should be encouraged to avoid these com-
plications and also to decrease the incidence of thrombophlebitis and phle-
bothrombosis with their subsequent complications of pulmonary embolt

Mediastinal emphysema and pneumothorax have been reported to
occur followng thyroid surgery Because of their mfrequency, they have
gone undiagnosed and death has followed, whereas decompression of the
thoracic cavity could have been Iifesaving They are thought to occur as 2
result of rupture of an intrapulmonary vesicle with passage of arr along the
vascular sheaths to the mediastinum and thence to the pleura cavity and
the neck Treatment consists of inserting 2 needle m the second anterior
mtercostal space on the side of the pneumothorax and removing the ac-
cumulated air If the air reaccumulates raprdly, then an intercostal catheter
should be mserted and connected to a water seal dramage system as de-
scribed 1n the chapter on Surgery of the Chest

HERNIORRHAPHY

The surgeon can be assured of a good result 1n surgery of abdomina
herntas only by careful preoperative evaluation and dihgent postoperative

1
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1f ambulation 1s delayed because of gastnic suction, parenteral fluids,
or the like, then the patient should be encouraged to move his legs fre-
quently 1n bed and to exercise the calf muscles every thirty minutes while
awahe The parenteral admimstration of fluids should be drvided mto morn-
ng and afternoon penods, so that the patient can be walked about the room
for ten 1o fifteen minutes both 1n the morning and 1n the afternoon  Siting
on the side of the bed or 1n a bedside chair 1s discouraged because it offers
pressurc 1n the popliteal space which may contribute to the development of
phlcbothromboss 1n the deep vens of the legs When vanicose vemns have
been noted preoperatnnely, usually they should be removed before opera-
tion 15 undertaken for repair of the hernia, and when this has not been
possible, the legs should be kept encased 1n tensor bandages dunng the
immediate postoperative period

Infection

Infection 1s one of the most common factors in the development of the
postoperatne ventral hermia When infection develops 1n a hermorrhaphy
merston, fasture of the repair 1s frequent There will always be a few wounds
that become 1nfected 1n spite of aseptic technique, but this meidence may
be further Jowered by several preoperative and postoperatne measures

When a large postoperative hernia exists with evident adherence of the
bowel to the cicatrix, the bowel may be prepared preoperatively by giving
mtestinal antiseptics to mimmuze mfection should the bowel be entered
during the dissection We have not felt that prophylactic antibrotics were
necessary i the routine hermia repair The incidence of stitch abscesses has
been reduced since the adopuion of routinely removing all wound dressings
on the first postoperative day and leaving the wound exposed to the air
This has also allow ed closer abscrvation of the wound and earlter treatment
1f any complicanons should develop

SOFT TISSUE INJURIES

The early care of the patient having munor acute soft tissue trauma 1s
often started and completed in the physician’s office or 1n the emergency
toom of the hospital or chimc However, the patient with more extensive
and multiple injuries 1s referred to the intensive therapy unit for continued
care and observation

Often the patient will arnive at the ntensive therapy unit 1n shock
¥; may be cyanotic and perhaps will have evidence of external hemorrhage

e first concern m such a patient 1s to obtain and mamntam an adequate
arway This may perhaps be easily done by simple aspiration of blood and
mucus from the oral and nasal passages At the same time, any foreign
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no attempt 15 made to deterrune bladder function A simple cathetenzation
to determine residual unne mn the bladder will often reveal the cause for
the patent’s hermia  If urethral obstruction, whether due to stricture or
prostatic hypertrophy, 15 not relieved preoperatively, the herma repair 18
doomed for failure

We have felt that m a patient having repair of a large herma, even
though there was no restdual urne preoperatvely, a small Foley catheter
should be placed m the bladder for the first fort-eight hours postopera-
uvely This prevents bladder distention and, secondanly, tension on the
hernia repai

Gastromtestinal Comnplications

Frequently the pauent ss first seen by the surgeon becavse of symp-
toms referable to the gastromtestinal tract If a large hernia presents stself
then further work-up 1s often neglected and the symptoms are atrbuted to
the large hernia Often a carefisl hustory and physical examimation will indi-
cate a more sertous sbdomunal disease and this must be further mvestgated
by %~ray and laboratory studies before surgery 1s attempted An anemia 18
often found associated with a hiatus hera and secondary pepuc esopha-
giis Thus should be corrected by giving transfusions before the hernia 18
reparred surgically When a postoperative ventral herma develops, careful
evaluation should be made, lest there be a parnal mntesunal obstruction,
secondary to adhesions, that might have caused mncreased smtra~abdormnal
pressure and so arded the development of the herma

In the immediate postoperative period, paralytic tleus and assocmated
inereased intra-abdonunal pressure are of concern They offer no problem
1 patienmts with the smaller hermas, but in those having large, mgumnal,
ventral or diaphragmatic hermas, attempts may be made to reduce the dis-
tentron by passing a Harns tube twelve hours before operation and main-
tamng suction on this tube for forty-eight hours postoperatively, or untl
the patient has acuve bowel sounds and 1s passing flatus

Ambulation

The postoperative hermuorrhaphy pauent should become ambulatory
as soon as practical Pauents having the smaller repairs, in whont no gastric
suction or bladder dramage 1s used, are encouraged to go to the Iavatory,
with the aid of an attendant, on the evenmg of the day surgery has been
performed Ambulation 1s then encouraged to the pomt of tolerance of the
panent This regumen has reduced pulmonary and vascular comphcations
and has also reduced the cost of hospital care Frequently these patents
are ready to return home on the fifth or sixth postoperatne day
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are noted 1f the previous therapy started for the abnormahiies of respira-
ton and circulation have been successful, then the general condition of the
patient will be improved and speaific therapy to certain areas or systems
can be given as owthned 1n other sections of this book If these wnjunes ate
limited to the soft tissue of the trunk or extremitics, certan principles of
therapy prevail Before any treatment 1s given, the state of the circulaton
and of the somatic nerves supplying the myured part must be determmed
and recorded Wounds of soft patts arc usually classified as contusions,
abrastons, penetrating wounds, laccrating wounds, or rupture mvelvng
ligaments, tendons, or muscles

Contusions mvolse crushing of underlying tissue and frequently are
followed by he: If the hem are quite large they should be
aspirated and a pressure dressing apphed Late sequelac of these mjunes
are infection within the hematoma and calaification within the muscles
(myosius ossificans)

Abrasions mvolve a break 1n the epidermis and hence are susceptible
to mnfection The area should be cleansed thoroughly with soap and water
and a stenle petrolatum dressing should be apphied If the abrasions mvolve
the face and foreign matenal has been impregnated in the epidermus, scrub-
bing with a suff brush with soap and water will ofien remove pigments
which would cause future unsightly cicatrices

Penetrating wounds are usually small and their tracts narrow and deep
The chief danger from these wounds 1s the development of an anaerobic
infection If a foreign body 1s readily accessible, 1t should be removed and
the wound left open to heal by secondary mtention Tetanus antitown or
toxoid should be given

Lacerated wounds requure a systematic approach of cleaning, debride-
ment and closure When the general condition of the patient will permut,
the patient 15 taken to the operating room and, under anesthesia, the
extremuty 15 prepared with soap and water, starting at the periphery and
advancing to the lacerated area The area 1s then shaved, 1f necessary, and
further preparation with soap and water 1s made Sterle drapes are apphied
and debridement of the wound 15 performed, starting with the shan edgeand
slowly advancing to the deeper portions All devitahized tissue and foreign
matenial must be removed The wound 15 then thoroughly rrigated with

saline solution Hemostasts 15 obtained Closure 1s made with the least pos-
sible tension When there has been considerable skin loss, closure may not
be accomplished except by split-thickness skin graft When bone, tendon
OF merves are exposed, all efforts at closure must be made In some -
;‘:‘g“;fs'::mi lvggixs::iuaor rotation of a skin flap may be justified Follow-

Ppressure dressing should be applied, the mjured
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body lodged 1n the mouth, such as denture, food, or smoking pipe, may be
located and removed If the obstruction 15 within the larynx an intra-
tracheal tube should be snserted immediately and a thorough bronchial
todet performed If intratracheal mntubation cannot be accomplished an
emergency tracheotomy must be done Even after an adequate airway 1
assured, steps must be taken to preserve it The unconscious patent,
whom no spinal injury exists, should be placed 1n the prone position with
the head lowered 10 degrees and turned to erther side This posiion will
prevent aspiration of any vormtus which may be secondary to hypotension
or abdomunal myuries If there 15 any tendency towards obstruction due to
“tongue-swallowing,” the tongue may be fised with a suture through 1ts
tip or an oral airway may be mserted

After an adequate airway has been obtained, attention 1s directed to
the control of hemorrhage and shock External pressure will control most
hemorrhages from wounds of the extremittes Dextran or stored plasma
mstillation should be started to combat the shock Any obvious deformuty
of the extremities 15 treated by immediate splinting to avord further mjury
and to help to relieve pamn and reduce shock The laboratory is called to
type and crossmatch blood

After asphyxia, hemorrhage, shock and any obvious fractures have
been controlled or treatment for these states has been started, attention
can be directed to the specific mjuries present An attempt 1s made to ob-
tamn as full and complete a hustory as possible Attention should not only
be durected to the character and extent of the obvious injury, but also t0
any coexistent concealed myuries The state of the patient’s health before
the 1njury and any disabihities which he mught have had previous to the
1njury, that might be aggravated by the mjury, are ehcited The history of
any previous treatment before bemg seen by the examumer should be
obtamed

The physical examination: of the injured patient 1s often quite difficult
and may of necessity be somewhat lunited It must be emphasized that
durmng the history taking and the physical examuination the first rule of
wound care must not be neglected, that 1s, further contammation must be
avorded To examine the patient adequately, all his clothing must be re-
moved Ths 15 best accomplished by cutting The state of consciousness
15 determuned and the reliability of any information obtamed 15 evaluated
A more thorough examnation of the respiratory and circulatory systems 15
then undertaken The possibility of pneumothorax or hemathorax 1s con-
sidered The cardiovascular system 1s evaluated as to blood pressure, pulse
rate, rthythm and volume, peripheral circulation, and the Iike The more
detailed examinanon of the entire body 1s now made and all abnormalities
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to the fingertips can be cheched easily by sight and palpation Antibiotics
and tetanus toxoid or antitoxin are given as soon after the imjury as possible

After cvaluation of the 1njury through the history and phystcal exam-
snation, x-ray films of the imjured part arc ordered These not only allow
evaluation of the bones, but also may et eal the presence of opaque foreign
bodies 1n the depths of the wound No attempt will be made to discuss the
definitne therapy of hand wounds The chief concern of the ntensive
therapy room personnel after the pauent has returned from the operating
room 1s to ascertain that adequate airculation 1s mamtained to the injured
part, to control pain and edema, and to make the patient as comfortable as
possible The hand should be mamtamed 1n an elevated posinon This
prevents edema and thereby atds circulation and secondanly rehieves pam
The tips of the fingers should be cheched frequently to make certain that
there 15 no impairment of circulation Not only temperature and color, but
also sensation, should be frequently checked at the fingerups If coldness,
cyanosis, or numbness develops, the surgeon should be notified, frequently,
the dressings will need loosening Pamn 1s controlled with morphine or
codeine, when there 1s no associated head injury Usually, patents with

hand injunes lease the intensive therapy umit before the first dressings are
changed

TETANUS

Because of 1ts dramatuc mamfestations and high mortality, tetanus has
attracted the attention of surgeons since the nme of Hippocrates The dis~
ease 15 caused by Clostriduom tetam, a gram-positive spore-forming bacillus
which 15 strictly anacrobic The organisms are frequently found 1n the feces
of domestic animals and have been reported 1n 30 to 35 per cent of the stools
of farmers and soldiers They produce an exotoxin which 1s both hemolytic
and neurotoxie The are only path when they
become implanted mto tissues which have been njured, esther by mechani~
cal or chemical trauma, or perhaps by an infectious process

The portal of entry of the organisms may be through a wound of any
type Often the injury may be as imnsigruficant as an msect bite or a needle
prick The infection has been reported frequently 1 dope addicts Once the
organisms have started to multiply they usually remain m situ and do not
mvolve the entire body Their lethal effect 15 due to the powerful exotoxin
which they produce The mcubation pertod has vaned from one to two
hundred and thurty-nme days The usual period 15 probably between five
and esghteen days

The symptoms are due to the neurotovin which causes muscle spasm

The imtial complaint 1s frequently a stffness of the jaw muscles, hence the
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part splinted, antibiotics given for several days and erther tetanus antitoxn
or toxord admimstered Wounds of longer than eight to twelve hours’ dura-
tion, and which have advanced from the stage of contamunation to that of
mfection, should not be closed, but should be treated with anubiotics,
tetanus antiserum or toxod, and continuous warm saline soaks, to be fol-
lowed by delayed closure in forty-eight to seventy-two hours If infection
with suppuration supervenes, secondary closure or healing by secondary
mtention 1s allowed

Rupture of muscles, tendons or higaments may occur If there have
been ligamentous tears, these are best treated by splinting, erther with an
Ace bandage or plaster-of-paris bandage, depending on the locaton and
severity of the tear Complete rupture of an essential musculotendinous
ligamentous structure requires early surgical reparr Ths 15 especrally true
of the quadriceps, Achilles and patellar tendons, 1 which considerable
retraction follows rupture and spontaneous healing 1s seldom satisfactory

HAND INJURIES

The immediate care of acute hand njuries may become necessary
while the patient 15 still 1n the intensive therapy umt This 1s especually true
1n the patient who 1s being treated for multiple injuries

One of the most important and most rewarding services performed by
the surgeon 1n the treatment of patients having traumatic injurtes 1s 10 the
proper care of acute hand injuries When improper or delayed therapy 15
given, the economuc loss to the patient and to soctety 1s often very great

The immeduate care given any open wound of the hand 1s based on the
same principles as are discussed in the treatment of soft tissue mjuries 10
general In the hand, however, more attention must be directed toward
preservation of function

The immedsate care of a hand wound should constst, first, of the appl-
cation of a sterile dressing All attempts at probing or examnation to de-
termune the depth of the wound, or whether tendons or nerves have been
lacerated, should be delayed until adequate defimitive therapy can be given
Such treatment can best be undertaken 1n 2n operating room under sterile
conditions, with adequate anesthesia, good hghting, adequate exposure,
and a field made bloodless by use of a tourniquet Unul such time that
surgical exploration can be performed, the hand should be placed mn 2
position of function over a plaster or metal splint and held 1n thus position
with a large volurunous pressure dressing and bandage Such a dressing
and splint prevent any further mnjury to the soft parts, provide rest for the
myured part, control pam, edema and hemorrhage, and prevent further
contamnation of the wound The dressings are applied so that_cxrculatlon
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without first giving the patient a skin sensitavaty test If secondary operative
procedures are to be performed, admnistration of the antitoxin should be
repeated

After tetanus has developed the treatment 35 as follows

1 The wound of entry 15 completely excised together with any foreign
matenial The wound should be left open

2 The patient 1s placed m 1solation 1n a dark, quiet room All external
stimult must be reduced to a mimmum

3 The bed should be placed 1n a 10 per cent Trendelenburg position
to help prevent aspiration penumonia A fracture board s placed bencath
the mattress and the patient 1s given a cleansing encma

4 Procune penicillin (600,000 umts) 1s gnen intramuscularly o
tumes daily (this 15 2 minimal dosage)

5 Serotherapy 1s gnen The patient’s skun sensitivity to tetanus anti-
toun 15 determuned, a 1 1000 dilution of the antitoxin being employed If
the reaction 15 negatve, 40,000 umts of tetanus antitoxn are given intra-
venously m 300 cc of normal sahine solution 1 2 pertod of thirty minutes
An additional 40,000 unuts are given intramuscularly If the patient s senst-
tve to the skn test dose, a simular dosage 15 given after desensitization The
above dosage may be repeated every four hours for the first twenty-four
hours Subsequent dosage 1s determined by the pauent’s response Some
nsestigators have recommended mtrathecal antitoxun, but its value 1s stall
moot

6 Sedation 15 secured Muscle spasm 1s controlled by the rectal or
gastric tube adminustration of phenobarbital, 120 mg are given every four
hours as necessary If this treatment 15 not adequate, Avernm 1s given
rectally 1n doses of 50 mg per hilogram of body weight Tthus 15 made up
m 0 5 per cent solutton and given every six hours as necessary

7 Control of laryngeal spasm may be obtained by admumstering 0 5
gm of Sodwm Amytal imntravenously An emergency tracheotomy set
should be available 1 the room, and 1f the obstruction 1s not relieved with
sedation, an emergency tracheotomy will be necessary If the respiratory
failure 15 due to spasncity of the respiratory muscles or to paralysis of the
respiratory center, a Drinker respirator may be needed to mamtain respira-
tory exchange

‘hroighl‘i‘:m’:l;zu!:mmfmed;)y gving tube feedings every four hours
mantaned Flog o mi? sx;c unlld 2 A tl(:élal 1ntake of 3000 calories should be
outpit of 1000 o 0 e sufficient to mantan a daily urinary

9 G
eneral nursmg care 15 quite important and a favorable outcome
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name “lockjaw ” Trismus 15 eventually present 1n all subjects, but during
the first twenty-four hours the symptoms may be linited to a “stff back”
or “suff neck ” As the disease progresses, muscular spasm spreads to 1n-
volve the entire body When the laryngeal muscles are involved, respiratory
obstruction develops and tracheotomy may be necessary Spasm of the
abdomunal muscles and diaphragm also limits the respiratory exchange
Convulsive seizures mvolving the entire body eventually develop These
may be precipitated by trivial external stimuh, such as brght ights, loud
notses, or even the bed covers rubbing on the skin
The treatment of tetanus consists of prophylactic measures and/or
therapy mnsututed after the disease 1s present
Since the orgamsms can only multiply 1n dead tissue under anaerobic
conditions, proper care of wounds with adequate removal of all devitalized
ussue and foreign bodies, and, when indicated, leaving the wound open,
will prevent the growth of the CI tetam
When a wound has been grossly contamunated, following the debride
ment the patient should receive, m addinon to tozord or antitoxn, 600,000
units of perucillin daily for five days
Probably the greatest advance in the control of tetanus was the de-
velopment of the tetanus toxord The expenence of the United States
Army m World War II stands as adequate proof of this Long was ableto
find only 12 cases of tetanus among 2,734,819 persons admutted to Army
hosptals because of wounds or injuries There were five deaths, but only
one of these was 1n a patient who had had adequate active immunization
Glenn also noted the hugh incidence of tetanus among the Filipmo nattves
during the recapture of Manila, as compared to that m the Unuted States
troops He reports 156 cases of tetanus among 1100 wounded natives, a3
compared to 1o cases 1n the United States troops Active immumization 18
obtamned by three mjections of tetanus toxoid at one-month intervals This
should be supplemented every five years with a booster mjection of the
toxoid It has been shown that the serum antitoxn levels may be main-
tamed up to eleven years after the last injection What 15 even more im-
portant 15 the fact that once a booster dose 15 given there 1s the ability to
produce a high level of serum antitoxin Thas level 1s reached m from five
to fourteen days after the booster mjection If the patient has had previous
active immunization 1n the last ten years, then only a 0 5-cc toxord booster
1s indicated prophylactically If active immumization has not been given,
passive immunization with the antitoxin 15 indicated Even though 1500
umts have been the accepted dosage, we feel that this should probably be
1ncreased to 5000 units, since tetanus has developed 1n spite of the routin€
use of 1500-umt prophylactic dosage Antitoxin must not be admumstered
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wounds associated with compound fractures and ta those 1n which a large
amount of devitalization of muscle has occurred  Although it may follow
quite trvial wounds, 1t 15 hikely to develop in wounds with the following
features (a) extensnc devatahizanon of muscles, particularly in the extrem-
1ues, (b) interference of the main blood supply to a imb or muscle group,
produced by injury, prolonged application of tourmquet, tight packang, or
apphication of constricting bandages, splints or casts, (c) the presence of
foragn bodies, clothung or dirt deep 1n the ussucs, (d) delay 1n surgical
treatment, (¢) puncture wounds with considerable hemorrhage or retamned
foreign bodies
6 Type of surgical care The most important prinaiple of therapy of
any wound is adequate and complete débnidement Whenes er thus principle
15 comprormised, and espeaally 1f the wound 15 closed without adequate
debndement, the ncidence of gas gangrene will be greatly increased
The signs and symptoms of the infection usually are mamfest in eight
to forty-eight hours after the injury There 1s usually an increase 1n pain
about the wound Following soon after the mcrease mn pam, a change in
pulse and temperature will occur Irequently the first evidence of a gas
fection 15 a marhed increase 1n the pulse rate together with a decrease 1n
amplitude of the pulse The pulse 1s usually out of all proportion to the
elevation of temperature, which frequently 1s below 102° T In the more
acute cases, there 1s the rapid onset of listlessness, weakness and profuse
sweating and, frequently, mental confusion and stupor n the late stages
The local appearance of the lesion s often of considerable aid The dram-
age becomes quite profuse and consists of a watery, browmsh discharge
contaiung gas bubbles with a fetid, sweetssh odor The shun develops a
dark, brawny edema with crepitation on palpation
Laboratory examation will reveal a marked anemua, frequently the
red cell count 15 below 2,000,000 The leulocyte count 15 moderately ele-
vated Positive blood cultures are rarely obtamed X-ray evidence of gas
1n the subcutaneous tissues 15 expected, and frequently this modality may
be used 10 demonstrate the himits of extension of the process OF course,
the most important laboratory aid 1n the diagnosss 15 exanunation and cul-
ture of the wound discharge The demonstration of gram-positive rods
with spores and also the stormy fermentation 1n lactose confirm the clinical
mpression
The treatment of gas
subtopics of prophylaxxf?sc%?:xtlhg::;ymc‘lllle:c:nl;:lsxter:;;oss:dlecx:]dthunder the
general supportive measures ’ > erapy and
mate:rt;l: early and adequate debridement of wounds wall practcally ehm-
necessary for treating gas gangrene Careful debrnidement removes
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often depends on 1ts competence The patient must be turned frequently,
with emphasis on skin care The mouth and pharynx need frequent aspira-
tions

10 Continuous nasal oxygen therapy will often relieve a mild hypoxa
that may be present Improvement in the patient’s condition 1s evidenced
by a decrease 1n the muscle spasm and the recurring spasmotic seizures,
and a progressive decrease i the muscle hypertonicity The sedation may
be slowly reduced as the muscle spasm subsides

GAS GANGRENE

Gas gangrene as a complication of contamunated wounds has long been
a subject of interest to the surgeon, because of 1ts fulmnating course, pro-
found toxemia and hugh mortality It 1s an infection which requires 1m-
medrate and quite vigorous and adequate surgical therapy

There have been a large number of different anaerobic bactersa cul-
tured from gas gangrene wounds Of these, four have been most prevalent
Clostridium perfringens, Cl novyt, Gl septicum and CI Justolyrzcum Of these
orgarustas, CI perfringens has been present exther alone or in combination
m over 50 per cent of reported cases The hemolytic streptococcus has also
been occasionally cultured with one of the above Clostridia and 1t alone has
occasionally produced a gas-forming, necrotizing celluhtis

The toxicity from these orgarusms 15 derived from two sources The
first 1s an exotown, produced by the bactena, which hemolyzes the red
blood cells The second 1s a toxic factor derived from the disintegrating
tissues, and which 1s removed only by surgical exaision

All wounds which are contarunated with the clostridial orgamsms do
not develop gas gangrene wnfection CI perfringens 1s ubiquitous m the
human environment In a collected series of 3027 wounds of violence, 1
both civibian and mulitary personnel, Altmerer and Frusta found that the
average mcidence of contarmnation by CI perfringens was 14 7 per cent
In contrast to the high rate of contamnation, the rate of nfection ranged
from 0 3 to 5 per cent 1n a series of major open wounds There are several
factors which account for these discrepancies Among these could be histed

1 Virulence of the orgamism

2 Resistance of the host

3 Number of contarmnating orgamsm

4 Location of the wound The muscular areas of the thighs, calves
and buttocks are especally susceptible It 15 also mteresting that Trueta
found a much lgher incidence 1n the proximal anterior thigh as opposed

to the muddle or lower thugh
5 Type of wound Infection has been noted especially to follow
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tenance of an adequate hemoglobin level This will frequently require
muluple blood transfusions Carcful attention to flud and clectrolyte
balance 1s essential Oxygen therapy 1s often benefictal when extreme toxic-
ity has developed Pain 1s relieved with adequate dases of narcoties

The local usc of zine peroxide in the wound has been recommended
by many imvesugators The zince peroxide dry powder is obtained from the
pharmacy All zinc peroxide 15 not effectine and onc must obtan the
“medicinal grade zinc peroxide ”* This must be further prepared by heaung
m an oven for four hours at 140° C , 1n quanuties not greater than 250 gm
When prepared for application to the wound, the powder 15 mixed with
stenle disulled water until a creamy paste 1s obtmned It may then be
applied to the wound with an Asepto syninge It 1s quite tmportant that all
portions of the wound be covered with a thin layer of the paste and that
this coating be hept moist at all umes This dressing should be changed
every twenty-four hours and fresh zinc peroxide apphed Frequently,
further debridement may be necessary at the subsequent dressing changes

Once the possibility of gas gangrene infection exists 1n 2 wound, the
Ppatient should immediately be placed i strict 1solation During the ful-
munating course of the disease 1t 15 preferable that the surgeons attending
such patients do not participate in the treatment of ‘““clean™ surgical pa-
uents If possible, the nursing staff, aides, and doctors should not divide
their work between these patients and duties in the surgical wards or operat-
ing reoms  Surgery on patients with gas gangrene should be performed 1n
the 150lation room, when practical, otherwise 1t should be performed 1nan
operating room where vigorous sterilization may be accomplished before
further “clean” surgery 1s scheduled When an 1solation unit 1s not avail-
able, 1t has been practical to house these patients 1n a medical ward, until
such time as their nfecuon has been controlled
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the substratum necessary for the growth of the anaerobrc bactena It also
removes many of the contaminatng bacteria before they have an oppor-
tumty for growth The principles of wound care should be apphed, these
mclude (1) careful removal of all devitalized tissue and all foreign ma-
teral; (2) careful hemostaus, (3) closure of the wound without tenston, (4)
adequate sphotng of the mjured part, and (5) avoidance of all constrict-
g bandages and casts Although there 1s considerable debate as to the value
of prophylactic adrmmstrauon of tetanus-gas gangrene antitoxin, 1t stll 15
used extensively It should be used 1n ail persons who have receved severely
contused wounds, crushed wounds, gunshot wounds, and other wounds 1
which, because of environment or type of mjury, gas gangrene mrght
be hhely to develop After proper skin testing, one vial contamng 1500
umts of tetanus antitoxin, 2000 unts of CI perfringens anttoxun, and 2000
units of Vibrion septigue antitoxin may be gnen subcutaneously If the
myjection 15 delayed, the mtramuscular route should be used If the wound
1s quite extensive, a second vial should be given The passive immuniza-
tion will last for approximately seven days

Where frank gas gangrene has developed, therapeunc doses of ant-
toxin should be given The substance 1s best given as a polyvalent antitoxin
contaimng 10,000 unuts of C! perfringens antitoxin, 10,000 umts of Vibrion
Septique anntoxin, 3000 unuts of CI Azstolytictm antito<in, and 1500 wmts
of CI sordell antitoxin per vial After proper shin testing, an initial dose of
four wials ss gven intravenously This may be repeated every two to four
hours 1f well tolerated and the patient 15 showing relief of toxemra A total
of twenty vials may be required as a therapeutic dose

At the same time as serotherapy 1s started, the patient 15 given large
doses of pemcillin Even though the mfection cannot be controlled by
serotherapy and chemotherapy alone, defimte therapeutic benefit has been
obtamned from large doses of pemcillin Pemcillin 15 given tramuscularly
m doses of 1 malhion umts every two hours until such time as the infection
has been controlled Some mvestigators have also combmed therapeutic
doses of sulfadiazine and Aureomycin with pemcithn durmg the acute
infection with graufying results

Surgery must be combmed with the above-described methods ff
therapy 1s to be successful This consists of radical decompression of -
volved fascial compartments by generous longitudinal ncisions and ex-
asion of all necrotic and devitahized muscle It may be possible to excise 2
single muscle or group of muscles and thus avoid amputanon Where the
process 15 quite extensive the only hope of cure 15 amputation proxumal to
the stte of active infection

General supporuve measures of value 1n management include mam-
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tenance of an adequate hemoglobin level This will frequently require
muluple blood transfusions Careful attention to flwid and electrolyte
balance 15 essential Oxygen therapy 1s often beneficial when extreme toxic-
1ty has developed Pain 1s rehiesed with adequate doses of narcotics

The local use of zine peroxide 1n the wound has been recommended
by many mnvestigators The zine peroxide dry powder s obtained from the
pharmacy All zinc peroude 1s not effectne and one must obtain the
“medicinal grade zinc peroude ” This must be further prepared by heating
1 an oven for four hours at 140° C, 1n quantities not greater than 250 gm
When prepared for application to the wound, the powder 15 mixed with
stenle disulled water until a crcamy paste 15 obtamned It may then be
applied to the wound with an Asepto sytinge Itas quite important that all
portions of the wound be covered with a thin layer of the paste and that
this coatng be hept mosst at all times This dressing should be changed
every twenry-four hours and fresh zinc peroside applied Frequently,
further débridement may be necessary at the subsequent dressing changes

Once the possibility of gas gangrenc infection exists 1n a wound, the
Pauent should immediately be placed in stnct 1solation Duning the ful-
mnaung course of the disease 1t 1s preferable that the surgeons attending
such patients do not participate n the treatment of “clean” surgical pa-
uents If possible, the nursing staff, ades, and doctors should not divide
therr work between these pauents and duties 1n the surgical wards or operat-
Ing rooms Surgery on patients with gas gangrene should be performed 1n
the 1solation room, when practical, otherwise 1t should be performed 1nan
operatng room where vigorous sterihzation may be accomplished befose
further “clean” surgery 1s scheduled When an 1solation umt 1s not avail-
able, 1t has been practical to house these patients 1n a medical ward, unul
such time as their mnfection has been controlled
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ORTHOPEDIC SURGERY

THEODORE A FOX, MD

THE GENERAL PRINCIPLES of good surgical care are certamnly applicable to
the postoperative management of a patient who has had an operation upon
the extremties or the spine, and these principles i no way differ from those
applied to the care of a patient being observed 1n a recovery room post-
operatively after a cholecystectomy or a herniorrhaphy These prnciples
have been adequately covered m the precedg chapters of this book

SPECIAL FACTORS IN THE GENERAL POSTOPERATIVE
CARE OF THE ORTHOPEDIC PATIENT

General postoperative care, mcluding attention to flurd and electrolyte
balance, maintenance of an airway and adequate aeration of the lungs with
the prevention of postoperative atelectasts, has also been thoroughly dis-
cussed However, 1t should be emphasized that, for the orthopedic patent,
prolonged narcosss 1s rarely mdicated, early return to conscrousness with the
associated return of vital reflexes 1s the greatest deterrent to pulmonary com-
plicanons, especially n the pediatric and genatnic surgical patient

The special problems presented by the postoperative orthopedic
patient are pecular to the anatomucal parts mvolved In surgery of the
extremuties and spine, the magmtude of the trauma accidentally nflicted
prior to admussion to the hospital and recovery room and/or of the directed
trauma brought about 1n the surgical amphitheater frequently posts prob-
lems of a serious consequence to the surgeon For this reason, efficient
treatment 1n the recovery room requires a corps of well-tramed personnel
—nurses as well as house officers—familiar with all posstble complications
attendant upon various orthopedic procedures

326



ORTHOPLDIC SURGERY 327

Antibiotics

Because of the nature of the tissuc with which the orthopedic surgeon
1s primanily concerned, that 1s, bone and 1ts tendency to harbor infection,
with the resulung high morbidity and possible mortality, many chnics
advocate prophylacuc admimistration of antibioties This 15 moo, and no
farther discussion Wil be entered into on this subject However, with the
advent of antibiotics, bones hnown 1o, or suspected of, harboning infection
are now more frequently and more promptly operated upon than formely,
and these patients should have appropmate anubioucs administered to
them immediately postoperatinely, as well as preoperatnvely, i order to
prevent flare-up of the infecuons following the usual extensive surgical
trauma associated with this type of surgery

Surgical procedures anticipated to be long and time-consuming with
prolonged exposure of Jarge wounds require that anubiotics be admms-
tered to the pauent

Blood Transfusions

Blood transfusion has proved to be a boon to the orthopedic surgeon
as well as to the general surgeon, allowing surgical procedures of greater
magmtude to be performed with relatively greater safety to the pauent than
heretofore possible prior to the establishment of blood banks Adequate
amounts of blaod should be prepared and be on hand for immedsate use
before and during surgery The need for the postoperative admimstration
of blood, either as a result of greater blood loss than the amount replaced
dunng surgery, or because of evidence of further loss after surgery, should
be quickly detected 1n the recovery room and should be noted before the
condition of the patient 1s emergent or criucal

Careful and accurate observanon of the patient’s dressings, plaster-of-
fans or otherwise, 1s necessary to determune the rate of postoperative blood

oss

If the dressings are rapidly saturated so that the outer covering and/or
the bedclothes are stamned, this 15, of course, mdicative of rapid exudation
of blood from the operative site Spine fusion wounds, and especially ihiac
donor-site wounds, are known to bleed freely, but the dressings usually
will become saturated withm two to four hours, following which there 1s
rarely enough seepage to soak through the outer covering This early mini-
mal “occult bleeding represents expression of trapped blood or hematoma
z:d lsldesuable If, 1n the yudgment of the expenienced TECOVery room per-
lostnsl;;:eartzg;ng 15 excessive, measures should be taken to replace the

Blood stains on the cast are quite frequently noted, because the mosst
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ORTHOPEDIC SURGERY

THEODORE A FOX, MD

THE GENERAL PRINCIPLES of good surgical care are certamly applicable to
the postoperative management of a patient who has had an operation upon
the extrermties or the spine, and these principles 1n no way differ from those
applied to the care of a patient being observed n a recovery room post-
operatively after a cholecystectomy or a herniorrhaphy These prnciples
have been adequately covered 1n the preceding chapters of this book

SPECIAL FACTORS IN THE GENERAL POSTOPERATIVE
CARE OF THE ORTHOPEDIC PATIENT

General postoperative care, including attention to flud and electrolyte
balance, mamtenance of an airway and adequate aeration of the lungs with
the prevention of postoperative atelectass, has also been thoroughly dis-
cussed However, 1t should be emphasized that, for the orthopedic pattent,
prolonged narcosts 1s rarely indicated, early return to consciousness with the
associated return of vital reflexes 1s the greatest deterrent to pulmonary com-
phications, especially 1n the pediatric and geriatric surgical patient

The special problems presented by the postoperative orthopedic
patient are peculiar to the anatomucal parts mvolved In surgery of the
extremuties and spine, the magmitude of the trauma accidentally mflicted
prior to admussion to the hosprtal and recovery room and/or of the directed
trauma brought about n the surgical amphrtheater frequently posts prob-
lems of a serious consequence to the surgeon For this reason, efficient
treatment i the recovery room requires a corps of well-tramed personnel
—nurses as well as house officers—famihar with all possible complications
attendant upon various orthopedic procedures
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By outhnng the margns of the blood stam with a pencil and noting
the time and date, further observation will wdicate the actmity of the
bleeding by the change 1n the outline, that 15, increase in stze or configura-
tion of the blood stain denotes continuation of bleeding (Tig 1)

Active bleeding may cause blood to run out of the top or the bottom
of the cast, gravitatung to the most dependent part of the extremuty This
also should be 2 warnmng to the observer

CARE OF THE SEVERELY INJURED PATIENT

At this point, 2 discussion of the severely mjured patient 15 1n order
Such a patient will have been brought to the recovery room, not from the
operating theater, but from the strect and will be 1n need of the services of
tramned personnel who can prevent andfor treat the immediate complica-
tions of severe trauma

The first objectise of the house officer charged with the responsibility
of the immediate care of this pauent should be to msttute measures to
prevent shock The prevention of shock 1s much more easily accomplished
than 15 1ts successful treatment

Frst, blood loss 1s prevented by the apphcation of pressure dressings
to obviously bleedings wounds Next, attention 15 given to relief and pre-
venuon of pan The proper narcotic should be judiciously selected and
quickly admistered Obvious fractures are gently splinted to prevent
fracture-site motion, which, of course, produces pan Durnng further ex-
amunation the patent 15 handled gently to minmuze the amount of pamn
caused by manipulation andfor movement

After the pauent’s immediate needs are provided for as described
above, a careful, complete physical e 10n 15 performed gently and the
findings are recorded on the patient’s chart, following the istory which
notes the how, when and where of the injury

One of the major errors 1n the treatment of traumanc emergency
pattents lies i overlooking, and consequently neglecting, the assoctated

less~obuvious snjuries, much to the patient’s discomfort, and the young sur-
geon’s discomfiture
The imjuries most frequently overlooked and a few ponters on how to
detect therr existence are discussed 1n the following paragraphs

1 Head iyuries  There may be a fustory of unconsciousness or dis-
onentatton  Careful wmspection 15 made of the head for lacerations, espe-
cually m the scalp, that are not actively bleeding and for hematoma of the
scalp Swelling and/or discalorations of face are noted, as well as inequality
of the pupds and paresss or paralysis of the facial muscles It should be
remembered that coup-contra~coup brain injuries cause braim damage with-
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plaster attracts blood by capillary action However, one must be aware of
the amount and rate of saturation 1n order to deterrmune if the bleedng be-
neath the cast 1s “active” or not

Fig 1 Actuwity of bleeding observed by noting outhne of blood stan at
different times

Unconsciousness  being  dazed  disor
HI‘;{AD 1ented  Lacerauons  contusions 'hcmf
o

atomas on §!
Skull fracture pupils and failure to react facial muscle
parests Or paralysis

Pain 1n neck acute torticollis nabihity 10
move neck and assocsated parn paresis or

NECK paralysis of exteeuues loss of bowel
andfor bladder control reflex changes and
sensory deficits

CLAVICLE  Pan on motion shoulder palpable false
SCAPULA  motion with pain

Pam 1 chest aggravated with coughing
THORACIC  eic incgualinies of respicatory excursion
CAGE Anteroposterior and lateromedial com
pression produces pain tenderness Withf

without erepatus locally

Pam 1n back Limmavon of meuon witht
pam tenderness andjor palpable kyphos
over spinous process(es) muscle spasm

SPINE paresis or patalysss of lower extreputics
foss of bowe! or bladder contsel reflex
and sensory changes npd sient 8b
domen (sce text)

Distention migidity rebound tenderness
ABDOMEN  fluy,d wave absent bowel sounds

Compression medsalward on thac €rests

posiers o
pubis produces localized pan_ yectal and
PELVIS vagmal exammation bave patsent void
immediately 1f unable to void catheter
1ze 1f passible (see text)

Pun in knee sweling palpable frag
PATELLA mentation

CALCANEUS Pain 10 heel tenderness i widened beel

Fig 2 C injurtes frequently overlooked 1n the severely traumetized
pauent
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peluis has been fractured The patent should be asked to void as soon as
possible, and the specimen should be examuned for gross as well as occult
blood If the patient 15 unable to void, he should be immediately catheter~
1zed, and 1f the latter 15 1mpossible and there 15 2 bloody show at the ure-
thral opening, one must suspect a ruptured urethm Pamnin the flank with-
out pain sn the pelvis i response to “compression” tests on the pelvis, plus
a bloody urine, should make one suspicious of trauma to the udney or
hydrostanc pressure rupture of the bladder, 1n counterdstinction to the
Jaceration of the bladder by a bone fragment 1n a fractured pelvis

Tracture of the calcaneus, especially sn patents who have fallen from
a height, should be looked for When this bone 1s fractured, compression
of the heels will produce pan, and swelling and ecchymosis may be ob-
served locally over the heels

6 Spme myunes These are very frequently overlooked Careful
palpation along the spinous processes for evident kyphos or tenderness 1s
helpful i the detection of injunes, as 15 palpation along the paravertebral
muscles, especially in the lumbar spine for possible transverse process
fracture A complete neurological examnation to reveal changes in muscle
power, sensory changes and reflex changes due to associated cord damage
ts necessary Inability to control the unne or the bowels would pomt to
the possibility of cord damage

7 Abdominal or visceral syurtes The abdomen also should be care-
fully examined for distention, nigidity, tenderness and rebound tenderness
Percussion for shifung dullness 1s important Bowel sounds should be
auscultated A “silent” abdomen 1s especially signuficant, with other signs,
of solid or hollow viscus 1njury, but it must be remembered that a reflex
tleus 15 common 1n persons having severe injurtes to the back and pelvis,
and 1s due 1o retroperitoneal hematomas causing peritoneal irritation

CARE OF THE POSTOPERATIVE PATIENT

Prior 1o starting the operation and winle the operation 1s m progress,
the recovery room should be made ready to receive the orthopedic patient
It 15 best to move the patient directly from the operating table to his ortho-
pedic bed to mmmmuze further disturbance by another move from the cart
or stretcher to the bed Blood should be easily available for transfusion

Appliances or equipment necessary for the care of the patent should
be 1n readmess, such as a bedboard for placement under the matrress of a
Patient having a spinal operation, proper frames to support traction devices

for a pattent having hy
p joint surgery, cast driers, and cradles t
bedclothes off a wet cast ’ ’ © keep the
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out evidence of external trauma, and therefore reflexes should be evaluated
and sensory pattern deficsts searched for It should also be recalled that 2
subdural hematoma may have delayed objective findngs and that the
patient with muddle meningeal artery damage expertences a luad mtenal
2 Neck myures  The panent may hold lus head tn a pecultar post-
uon This may be due to an acute fixed torticollis or the mability to move
the head actn ely because of pan Usually, gentle palpation over the spmous
processes of the cervical spme may reveal a palpable kyphos or “shelf” that
15 tender, local tenderness may be ehicrted 1o the mudhine of the neck, of
vertex pressure may produce pam 1 the neck Spasm of the paravertebral
muscles may be noted Neurological examunation should be made to detect
muscle weakness, reflex changes and sensory changes Foraible correction of
an acute torucollis and neck mjuries 1s contramdicated, as this may
cause sudden death by severance of the cord
3 Chest mures Fractured nibs are most frequently overlooked
They are mamfest by mequality of respiratory excursion with pan on deep
mspiration, pam m the nibs on compression of the thoracic cage the
anteroposterior and lateromedial planes, tenderness m the nbs on local
palpation with or without crepitation, mcreased or absent breath sounds,
fallness and dumumished breath sounds (hemothorax), mcreased fympany
with diminished breath sounds wath shift of the mediastnum as determuned
by palpavon of the trachea (pneumothorax) and palpation of the chest wall
for subcutaneous creprius (surgical emphysema) Open and sucking wounds
of the chest wall should be immedsately closed by apphcation of a fim
dressing
4 Upper extrermty wyunies  In the upper extremutes the fractures
that are usually russed are those of the clavicle and those of the scapula
Fracture of the clavicle 15 easily detected by gently palpatng along
this subcutaneous bone to elicat false motion and associated pam Fracture
of this bone occurs usually at the yunction of the muddle thurd and outer
third
To detect fracture of the scapula the region of the shoulder blades 15
palpated for crepstus Pamn m the back upon moton m the shoulders be-
yond 90 degrees 15 an inchcation of fracture of the scapula
5 Lower extremty igurtes  The most easily overlooked fractures and
associated trauma in the lower extremuties are fracture of the pelvis, bladder
and urethral mjuries, and fracture of the calcaneus
Fracture of the pelvis may be eanily suspected if compression medial-
ward on the hiac crests or posteriorward over the symphysis pubss produces
localized pam 1 the pelvis The pam wall occur at the site of the fracture
Bladder and urethral myuries must always be suspected when the
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anubrotics, narcotics and sedatives should be clearly stated The admunus-
tration, 1f necessary, of oxy gen and carbon diovide should be ordered

)

—— ===

Fig 5 Elevanon of lower extremuty of pediatric patient




332 ORTHOPEDIC SURGERY

Specral instructions concerning the handling of wet casts and the
necessity for care in this procedure mn order to prevent brealung the cast
must be given to the nurses and attendants, for example, to prevent break-
ing the cast, a patient 1 a hip-spica should never be hifted by the foot-end
of the cast

Elevauon devices should also be provided and are illustrated m Fig
ures 3-7 These devices are necessary 1n order to place the extremuty 1n an
elevated position to prevent stasis with associated excessive postoperative
swelling and reaction At the end of this chapter, other orthopedic equip-
ment necessary to be kept on hand 1n a recovery room 1s listed

Postoperative orders should be clearly wntten and should mnclude
directions for the general care of the patient and for the care of the local
part upon which surgery has been performed

The general orders should mclude 1nstructions pertaining to flud and
electrolyte balance The amount of fluids and blood 1n total cubic centi-
meters to be admmistered should be given Dosages and schedules for

Fig 3 Elevation of lower extremuty by raising lower portion of matress
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difficulties that might be detrimentat to the patient’s recovery Tor example,
watching the airculation 1 the toes by palpation for shin temperature as
well as observation for color should be written 1n the orders

After manspulatisc or operative surgery of the extremities, especially
when assoctated with the apphcation of any retamning apparatus such as a
splint or cast, the patient must be protected to prevent possible disturb-
ances to the arrculation of the part and should be carcfully watched for the
first signs of embarrassment to artental flow or venous return The fingers
and toes must be exposed at least 1n part so that constant surveillance may
be maintained untif all danger from pressure caused by swelling due to an
acute reaction has passed

The cardinal signs of disturbance to circulation are

1 Pam of a burning, excruciating type, usually in one locality rather
then generalized Because decply anesthetized patients have a long recovery
time, and during the semiconscious state may have acute airculatory embar-
rassment without being conscious of the associated pain, provides further
reason why early return of consciousness 1s necessary m the orthopedic
pattent

2 Cyanosis or blancling The former 1s usually due to superficial
pressure and resulung venous stasis, while sudden blanching, the more
serous, 15 due to 1schemia from artenal impatrment, possibly thrombosis
or artenal spasm Compression of the nail with slow return of color 15
mdicative of venous stasis

3 Swelling This 1s usually associated with pam and/or cyanosis or
blanching

4 Coldness 'This also 15 assoctated with pamn andfor cyanosis or
blanching, and usually 15 not an 1solated finding

5 Dimmshed sensaton  If this 1s muld, 1t 15 usually associated with
venous stasis, but if severe to the pomt of anesthesa, then damage to the
nerve 1s to be suspected If 1t occurs in the immediate postoperative period,
One may suspect surgical trauma to the nerve, but 1f 1t develops at some
tume after surgery, pressure by the cast or other apphances should be
suspected as 2 cause for the sensory changes, a5 airculanon to the nerves
may be impaired as well as to the skin or other structure The common sites

for nerve pressure by an apphance are at the neck of the fibula where the
common peroneal nerve can be compressed, 1n the upper arm at the junc-
tion of the upper muddle thirds where the radial nerve 15 traumatized
2nd at the clbow n the ulnar regron These locations are the most 'v'ulneri
able A test for motor imparrment 1n the latter instances should give one a
clear-cut 1mpression as to the cause for the patient’s sensory disturbance
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Directions for local care should also be adequate and specific They
should 1nclude positioning of the part and the method of mantaming this
posiion The personnel should be alerted for any signs of circulatory

Fig 6 Elevation of upper extremity on a pillow
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Fig 7 Elevation of upper extremuty by use of adjustable stand
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Appliances should be prepared so that quick action may be taken by
the house officer or the attendant to relicve pressure, that is, implements
should be on hand for splitung casts longitudinally down their anterior
surface or for bivalving them down the sides to and including the under-
lying padding so that they can be immediately spread or bivalved by sepa-
ratng andfor removing the top half to rehieve compression of the part.
Underlying swelling mside an unyrelding nigid dressing can cause sertous
arculatory embarrassment

It 1s important that the underlying padding be cut or 1n some way
separated down to the shin cither with a scissors or by a sharpened “button-
hook” (see sllustration) which can pick and spht the underlying sheet-
wadding quite easily after the cast 15 spread The instrument employed
should be stenlized 1n order to prevent contamination of a nearby wound

If improvement 1n subjective and objective symptoms does not result
after the above measures have been employed, 1t may be necessary to
remove the entire apphance as well as the dressings 1n order to save the
part, even 1f this means loss of fixation or possible contamination of a
wound

Artenal occlusion, as a result of thrombosis or spasm, 15 a subject
discussed elsewhere 1n this book Arteriograms are necessary to locate
accurately the site of the occlusion, but steps should be immediately taken

Fig 9 Cast drer
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Yig 8 Some of the mstruments needed for adequate recovery room care
aof orthopedic pauents A, Hand-type cast cutter B, butranhooks, C electnic cast
curter, D and E, cast spreaders F cast kuufe, G, cast sassors, F rubber Margm-

type ourmguet



Chapter 13

UROLOGICAL SURGERY

ROLAND R CROSS, Jr, MD

SPECIAL PROBLEMS

IN ADDITION to principles of general surgery which have already been
enumerated, there are certamn special problems in urological patients
These concern hemorrhage, unnary extravasation, maintenance of urine
formation, insurance of adequate channels for the unne to pass through,
acute unnary retention, acute renal farlure and uremia The age of the
patient 1s very mmportant, for one may be dealing with the very old who
have prostauc hypertrophy, or, at the opposite extreme, the very young
with bladder neck obstruction due to a congemtal leston Hemolysis in~
volves the recent problem of hypotonic solutions getting mto the venous
channels and venous plexuses around the prostate at the ime of transure-
thral prostatic surgery In additton, the position of the patient durng
surgery 1s known to be a strain

Hemorrhage

Hemorrhage 1s always a problem to anyone dealing with patients who
have had accidents or been subjected to surgery It 1s especially important
m persons with mnvolvement of the urnary tract The bleeding may be
tnternal and not easily detected The kidney 1s a vascular organ with very
Little abihity to contract If 1t 1s cut or lacerated, 1t may bleed constantly and
slowly for a long time ‘Watch should be mamntained for a mass of increasing
size The blood count must be made at regular periodic mtervals If 1t 15
decreasing slowly, this may be due to bleeding into the tissues The color
of the patient should be observed, note being made as to whether or not
he s pale Increase in pulse rate and drop m blood pressure are other signs
to be observed The change i blood pressure may be one of the last signs

339
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to rehieve the situation such as (1) sympathetic block, (2) continuous spinal
anesthetic, (3) surgical mtervention and (4) sympathectomy

SPECIAL EQUIPMENT NEEDED FOR CARE OF ORTHOPEDIC
PATIENTS

The following special equipment 1s requred 1n the recovery room for
the care of the orthopedic patent

Rubber Martin-type (quuckly applied) tourmquet
Cast cutters
Electnic
Hand type, small and large
Cast spreaders
Cast knufe
Buttonhook
Cast scassors
Bedboards
Elevation devices
Cast drzers
Cradles

SAMPLE ORDERS

Postoperative orders for patients who have had upper or lower ex-
tremuty surgery mught mclude the following

1 Elevate the part

2 Watch the circulation in the fingers

3 Encourage the patient to move hus fingers when he has recovered
from the anesthetic

4 Encourage the patient to breathe deeply and cough every fifteen
munutes for the first three hours after he has awakened

5 Guve narcotic of choice in munimal dosage every four hours as re-
quured for relief of pain Remember that the aged and young re~
quire much lower dosages of narcotics than do persons who are not
1n the extremes of life The patient should not be narcotized, but
should be given only enough of the medication to reheve hus pamn

6 Give antibiotics as indicated

Give fluids and diet as tolerated

8 Admumster fluds and blood mtravenously as needed

~

Postoperative orders for patients who had had spmnal fuston are the
same as those for patients having upper and lower extreruty surgery except
that these patients must be kept on their backs for first three hours, and
then turned from side to side every four hours They should be encouraged
to move their lower extremities to prevent venous stasis
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has been damaged, 1t would be wise to seck urologscal consultation, if
avalable

Mantenance of Urine Formation

In THE GLoMERULL  In all patients, whether speaifically urological or
not, one must mahe every effort to ard the hidneys to perform their job of
producing urine This entails careful attention to the factors that enter mnto
glomerular function Tlwds move across the glomerular membrane by
virtue of the filtration pressure, which 1s the amount that the blood pressure
exceeds the osmotic pressuse A patient who 15 1n a state of hypotension
and who has normal osmotic pressure will obviously have very httle filtra-
tion pressure In all patients subjected to major surgery 1t 1s important that
the value of the blood protems be hnown, because these proteins are the
mam factors 1n mamtaimng osmotic pressure If therr value 15 too low, 1t
must be built up prior to surgery A nermal blood pressure must be mam-
tamed When the blood proteins are normal, producing normal osmotic
pressure, the blood pressure 1tself must be mantained The patent must
not be kept 1n a state of hypotension for too long a period Prolonged hypo-
tension 1s probably one of the main causes of oliguna 1n the first postopera-
tive day, for example, duning and after surgery the patient’s blood pressure
18 Jow, even 1f not at actual shock level, and therefore the filtrauon pressure
15 too low to produce normal amounts of urine Narcotics themselves are
mid antidiurencs, so they, too, will help produce the picture of oliguria
Consequently, observation must be constant for indications for the admums-
tration of blood, plasma, concentrated albumin and solutions of electrolytes
InTHE TUBULES At the same time that efforts are being put forth to
mamntain glomerular function, the physician must also be aware of tubular
funcuion The work of the tubules may be interfered with by many things
At one tme a great deal was made of “lower nephron nephrosis,” a term
now regarded as unsatisfactory by most authorities Nevertheless, 1t de-
scnibes the condition due to interference of varying degrees of the function
of the tubules by such factors as the reaction of mismatched bloods, the
intravenous admimstration of hypotonic fluids during transurethral sur-
gery, vatious possons such as bichloride of mercury, and severe cloudy
swellng due to nfection mvolving the kudneys or prolonged periods of
hypotension It ss for this reason that 1t 1s important to know the urinary
output during the first two or three days postoperatively, after the ngestion
of some poison, or followng some trauma If a sufficient number of tubules
:;e bg;ked, erther by a precipitate of protemn of hemoglobmuria, or of
oughing tubular epithelrum, the patent will have varying amounts of
oliguria up to and, possibly, even including anunia When this occurs the
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to develop, because compensation may keep the blood pressure elevated
even though bleeding 1s taking place

In prostatic surgery a great and continuous loss of blood may take
place Hemorrhage 15 the mamn postoperative danger Not only 15 there the
problem of blood loss 1tself, but the escaping blood may clot and block the
urnary tract or 1ts mlying catheter A bladder full of clots may produce
pamn attended by an extreme desire to urinate, and, yet, the patient may not
be able to pass the large clot Following prostatic surgery, 2 bladder dis-
tended with clots may also distend the prostatic bed, which, i turn, may
produce more bleeding from the prostatic bed

If many clots are formed before the bleeding 1s discovered, the catheter
itself may be completely blocked If this occurs, the clots must be carefully
evacuated An Asepto syringe 1s unsatisfactory for this, because its suction
15 too weak A plunger-type syringe, such as a 30- or 50-cc ordinary syringe
(but not a Luer-Lock, for 1ts tip will not fit the catheter) should be used
A Toomey syringe 1s especially recommended Sometimes the wall of the
catheter 1s too weak to withstand the pressure of the syringe, m which
case the catheter will collapse when aspiration of the clots 1s attempted
For thus reason, 1t 1s well to put a large-caliber metal catheter through the
urethra Theno 24 F cystoscope sheath or the resectoscope sheath can be
used for thus purpose, 1f a regular metal catheter 1s not available One should
always have a large-cahiber catheter or sheath on hand It 1s almost 1mpos-
sible to aspirate clots through anything smaller thana no 22 F catheter If
the blood vessel that has been opened up 1s so large that bleeding 1s vigor-
ous and cannot be controlled by evacuating the clots and employmng con-
tinuous 1rrigation, 1t may be necessary to re-msert the resectoscope 2nd
fulgurate the bleeding site, or to expose the site through a suprapubic 1n-
ciston and re-fulgurate the area

Urinary Extravasation

When urine 15 formed and the normal passages are blocked, the urine
will seek other avenues of escape Urinary extravasation 1s serious, for urine
1s toxic both to tissues and to the body 1n general The patient with severe
urethral strictures may develop a marked extravasation The unne may
escape through a permrethral abscess or a phlegmon proximal to the stric-
ture It may escape from any portion of the urmary tract that may be m-
jured, torn or cut by any accident or surgical procedure In operations
adjacent to the urinary tract, or actually involving the urinary tract, one
must drain the area and try to encourage normal egress of urine A patient
with urinary extravasation will have fever, lethargy, and toucity which will
be more severe than one mught expect If some portion of the urinary tract



UROLOGICAL SURGERY 343

When a paucent has a full bladder, 1t must be decided of the patient can
be allowed 1o stand up to try to vord Many persons, cspecially men, are
unable to void 1n the reclining position, even if n good health

If catheters or drainage tubing have been placed into any part of the
urinary tract, either at operation or following, these must be dramed The
drainage may be aither open (T1g 1), closed (Ig 2), or udal (Ing 3)
Some type, however, must be mitiated, o, otherwise, the catheter i the
channel will simply act as a dam across the outflow of urine

In open dramage (Tig 1), the tubing 15 connected to a simple tube
leading to a bottle The cavity being drained 1s hept collapsed To 1rnigate

Fig 1 Open drainage

1t, the system must be opened up and the 1mgation carried out with the
atd of an Asepto syringe Routinely, one mught well irnigate such catheters
with normal saline solution, however, this can be varied, depending upon
the state of the bladder and the desired effect One may wish to use potas-
:l}lunclhpermanganate solution or, at other times, Suby’s solution Catheters
waless ?;:rinxlsyl:ﬁ: eb;m 1; place for a day or two may not require rrigation
mro:;ht:e cltossedY drawnege system (Fig 2), the catheter and 1ts tubing lead
108 Tl x%d t; -tﬂl.:be, one arm of which leads to a contaner of rrigat-

o e other to a dranage bottle At periodic 1ntervals, the tube
draming the urine can be clamped off and the clamp from the 1ngating
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patient’s flurd intake must at once be carefully balanced agamnst the sensible
and 1nsensible flud loss

In genttoursnary surgery, there s hittle place for mercursal diretics
In most mstances, their use represents Whipping an animal which ss already
uring 1n trymng to do sts work One should make every effort to Jocate the
cause of the disturbance and attempt to correct 1t Thus 15 particularly true
followmg surgery or trauma that disturbs hudney functon suddenly from
s previous normal state

Adequate Channels for Urinary Dramage

Uninie that 15 formed by the kidneys must be aliowed to leave the body,
and through normal channels, whenever possible This 1s important 18 the
first few hours after any major procedure, when urine may be formed and
carried down to the bladder but can go no further The compheation of
acute unnary retention n the bladder 15 frequent following surgery of
severe trawma, or IR amy patent i a complete or parnal comatose sEE,
or 1 a depressive state

In any mtensive treatment room, one must be prepared to catheterize
the patient To cathetersze 2 patient at a certam time routmely 1f he has
not voided, 1 e, eight hours after surgery, 1s bad practice The pavent
should first be evarmmned to determune if the bladder 1s palpable or percus-
sible The length of tume that the patient may have been 1n shock and, thus,
not forming much urme should be taken into account "The amount of
fluds given should be considered, as well as the possibility that the admus-
tration of flurd was not started immedately upon bewng ordered Al such
factors rmust be taken into account before 1t 15 decided whether or not the
patient has a full bladder

Following surgery, the patient may be 1n a state of anesthesta of suf-
fictent depth to be unabe to react to minor degrees of sumulation Duriag
this period, the bladder may become fisll, continue to fill and become aver-
distended With overdistention, the patient, even though conscious, cannot
rmtate the act of winaton Sometumes he may be conscious, but sull not
aware of stmul arising from a full bladder Abdomunal mamipulation at
surgery may have produced sufficient stimuh to the sympathetic and par2-
sympathetic nerves to bock out stmuls ansing from a full bladder This
may be especrally true if the patient recesved fluds toe rapidly duning the
immedsate postoperative period If the patient 1s not m shock and 1s recerv-
g fluids, but 1s not able to dank a sufficient amount, the flutds admums-
tered intravenously should be given very slowly The patient who recenes
most of hus mtravenous flurds during 2 period when he 15 awake may be
able to react to stunult commg from a full bladder
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Fig 3 Tidal dramage

acid solution should defimtely not be used, inasmuch as there have been
reports of too much absorption of the compound It may be destred to use
potassium permanganate or some other solution

In tidal dramage (Fig 3), a system 15 arranged whereby the cavity such
as the bladder 1s automatically gradually filled and periodically emptied
When the 1ntravesical pressure 1s suffictent to Ift a column of flwd to the
heght of the syphon arm, this syphon action 15 1mtiated and the bladder
will be drained Ths 1s designed to prevent overdistention or contracture
of the bladder In actual practice, this system 1s dufficult to mamntain It
takes extremely well-tramed personnel, such as an abundance of senior
medical students, to keep 1t m adjustment The system must be readjusted
each tme the patient 15 turned, or an extra pillow or pad of any sort 15
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A B
Fig 2 A, Closed drainage B, Baumrucker clamp—a spring clamp designed t0
replace screw clamps 1 and 2 shown 1n Figure 2 A

contamer may be opened The fluid can be allowed to run mto the bladder
1n whatever amount desired One can irnigate the cavity, such as the blad-
der, and also distend the folds of the wall of the cavity Unless otherwise
specified, normal salme solution would be used for this nigation Boric
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flwds during the period of dulled sensorsum Sometimes this 1s necessary
beeause the pauent 15 i shock, but many times the flurd could be run 1n
more slowly or its adnumstration cven delayed until the patient 1s more
awake A fully conscrous patient may be unable to imitiate the act of unna-
ton when hus bladder has become overdistended during the time of dulled
sensorum

= —

At =

Fig 4 Types of catheters, A, Coude up Tieman catheter, B, Phallips
::::dte; C, Foley bag catheter, D, Foley-Alcock catheter, E, Foley with 75 cc
ag

The practice of writing an order for the catheterizatton of the patient
every eight hours, if he 1s unable to void, 1s only to be condemned It
represents a lazy atutude 1n the practice of medicine If the patient 1s unable
to voud, the situation should be appraised How much flud has the patient
had? What 15 the size of the bladder as determned by percussion and palpa-
tion® Ts the patient, at the me of needing to urmate, able to stand at the
bedside with the aid of nurses and attendants® If 1t 15 deerded that the
patent has a distended bladder and 15 unable to urinate, then he should be
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placed under him It 1s necessary to mamtam the height of the syphon
arm 1n 1ts exact relation to the level of the bladder Tidal dramage was
primarily designed for patients requiring long-term drainage, such as those
with spinal cord injury

Catheters or drainage tubing must not act as dams, obstructing the
outflow of urme Occastonally, the tubmng will have to be wrngated just
sufficiently to ascertamn that 1t 1s open It might be obstructed with a blood
clot, or the patient mught be lying on 1t Even if there are no dramnage tubes,
one needs to be sure that the urinary passages are not obstructed The
ureter may be blocked with a small chup of a calculus or a blood clot The
bladder may be blocked with a blood clot Spasm of the bladder may
obstruct the catheter by forcing mucosa agamst the eye of the catheter 50
that dramage 1s impossible One must be forever cognizant that urmne must
be produced and that 1t must have adequate means for exit It 1s for this
reason that urologists as a group are always ready to put in tubes, catheters
and Penrose drains

Urine which 1s formed but cannot get out will erther break out or will
exert back pressure on the kidneys A markedly overdistended bladder may
be a factor 1n prolonging or even m producing a shocklike state Conversely,
to dramn the bladder too rapidly when urmary retention has been bult up
over a long period of tume may produce 2 sudden lowering of intra-abdomi-
nal pressure and a sudden lowering of back pressure on the kidneys suf-
fictent exther to send the patient 1nto shock or to produce bleeding from the
kidneys When back pressure on the kidneys has reached a value equal to
the filtration pressure, glomerular function will cease If this occurs 1 2
patient with a solitary kidney, or bilaterally, the patient will develop 2
progressing degree of retention of mitrogenous waste products and will
develop the climcal picture of uremia

Acute Urmnary Retention

Acute urmary retention may be a frequent occurrence 1n an ntenstve
treatment room It may follow trauma, surgery, coma, a mentally depressed
state, or spmal anesthesia There are a number of contributing factors
which should be borne n mind First, 1t should be remembered that a
certain percentage of normal persons who are well wall have a difficult tume,
and some may even find 1t impossible to urmnate while lymg down This 15
more true with men than 1t 1s with women If the patient may be rased,
one should attempt to get the patent up, at least by the bedside, to void
Often thus will be less strenuous if done with help than will the gymnastics
which must be done to get the patent to uninate while 1n bed Another
factor 1s that all too often the patient receves a large volume of intravenous
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pauent should be able to carry on fairly soon, then one might constder inter-
muttent cathetenzation on two or three occasions to be all nght But, if 1t
would appear that the procedure 15 going to have to be repeated more times
than that, it would be better to place an nlying urethral catheter, suchas a
no 18 T Toley (g 4 C), and leave it indwelling from the beginning

Especually 15 this true 1f the patient has given a hustory of difficult unination

For cxample, 1f an elderly patient with a history of some hesitancy on
urnation, suggesting a slowly enlarging prostate, 1s unable to void following
the setting of a broken hip, then one might be inchined to believe that he
would be unable to void by himself, and an 1nlying catheter would be
employed from the beginning

Acute Renal Failure

Acute renal failure may be mmitiated by one of three ways first, as an
carly part of acute nephrius, second, suddenly as complete anurna if stones
block both ureters, or 1f 2 calculus blochs the active ldney when 1ts opposite
1s nonfunctioning, either because 1t has been removed or because of severe
disease like hydronephrosss, or 1f both ureters are hgated accidentally at
surgery, and, third, “nonrenal” causes leading to renal suppresston, such as
porsonung due to phosphorus, mercury, lead or turpentine, mcompatible
blood transfustons, the presence of sulfamlamide crystals, aortic thromboses
mvolving the renal arterses, or, reflexly, as after severe injury, operation or
even the passage of a catheter

In anuna, one should consider the possibility of bilateral ureteral
obstruction (or untlateral obstruction 1n 2 solitary kidney) If there 1s any
doubt, at least one ureter can be gently calibrated to check for obstruction

As a result of a very large volume of literature appearing since World
War 11, many people associate acute renal failure with extrarenal azotema,
hemoglobin nephrosis, lower nephron nephrosts and many other conditons
which were spoken of as though each were a complete and separate entty
Acute renal farlure 15 now prctured as a progressive chinical state with many
facets, some of which may be reversible and some irreversible It 15 2 com-
plication of mtravascular hemolytc reactions, crushing juries, burns,
nontraumatic muscular sschemra, sulfarularmde intoxication, or toxema of
pregnancy The patient develops oliguna and/or anuma, heme pigment
deposition and excretion, hypertension and uremia Initiating factors may
be the destruction of tissue, destruction of blood, development of shock
and the loss of fluud and electrolytes due to vomting or diarthea The rena;
leston 15 one of focal degeneration and necrosis of the epithelum of the

distal tubules, with brown casts in the lower nephron and collecting tubules

Acute renal farlure (to include lower nephron nephrosts, transfusion
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catheterized For the female pauent, most any kind of catheter 15 usable,
but a hard rubber, whistle-tipped catheter will be found the eassest to use
On the other hand, with the male patient, success will be obtaned most
often and the panent will be less traumatized ifa no 18 ¥ Coude~up Tie-
man catheter 1s used (Fig 4 A) Ths will be able to make the cune from
the pendulous urethsa 1ato the prostanc urethra with greater ease than wilt
a catheter of other type Prior to catheterszation, about 5 cc of 2 water-
soluble lubricant, such as K- jelly or Lubifax, should be mjected gently
mto the urethra with a 10-cc syringe One should specifically not use an
otl, such as stertle mineral oul, 1n this manner, because the veins of the penis
have very fragde walls, and, if some materal gets nto the vem, an oif
embolus may be produced There 1s no danger if a water-soluble lubricant
15 myected very gently If 1t seems that the catheter 15 mn the bladder, but
the anucipated coprous flow of urne 15 not obtained, about 5 cc of stenle
saline or water are mjected with a syringe through the catheter Frequently,
n dipping the catheter mto the lubricant prior to catheterzation, or 1
pushung the catheter through the urethra which has had a lubricant imjected
mnto 1t, a plug of lubricant has obstructed the eye of the catheter As soon
as thus plug has been dislodged, the unne pours forth
Following catheterization, 1t 15 not necessary to myect silver salts oF
sumilar matersal into the bladder If catheterization has been done under
careful aseptic technique, the sk of wfection 15 not great On the other
hand, if there 1s danger of infection, owing to the field being markedly con-
tanunated, or, 1f 1t 15 expected that the panent will be catheterized mose
than once, 1t 15 preferable to give small doses of a very soluble sulfa drug
such as Gantosin, by mouth, 05 gm four tmes daly, as a prophylaxs
The question anses as to hiow often iermittent catheterzation should
be performed Someumes 1 1 better 1o cathererze early rather than te It
the patent go wo long and stramn several fumes 10 an attempt to unnate
A careful apprassal should be made each tune The procedure should not be
repeated routnely at such-and-such an hour In addition, an apprassal of
the situation should be made the very first ume that the procedure 1s done
50 a3 10 ascertam 1o some degree whether or not the patent will be able t0
urmate by humself from then on If 1t 15 suspected that he mught not be able
to urmate, the question of how soon 1t can be made easier for hun to do s©
by such devices as geting him up 15 considered Involved 1n the apprassal
of the length of ume before the patent would be able to urmate unaded,
the seversty of the operaton must be taken 1nto account and whether of
not the patient 1s going to be completely bedfast Is the patientn a body
cast and unable to belp himself 2t ali? Is he gomg to be in 2 coma, following
some neurosurgical procedure, for 2 prolonged penod of tme? If the
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Given a patient with trauma, hemorrhage, water and muneral depletion
duc to vormting or diarrhea, intravascular hemolysts, or exposure to nephro-
touic chemical, one must have a day-to-day record of urninary volume If
truly impressed with ats importance, 1t can be accurately determuned even
1f the panent 15 incontinent, delinious or the bladder 15 beng frequently
irngated

As more hnowledge has led to the recogmition that there 1s an actual
organuc Ieston present, namely, patchy areas of renal tubular destruction,
the medscal profession has virtually sbandoned such procedures as renal
denervation, renal decapsulation and the use of diuretic agents These will
usually produce much harm, 1f nothing clse, by adding stress to the pa-
tient’s already strained state

If one guwves flusds 1n excess of the amount betng lost, these fluds wall
accumulate in the body, especiaily 1n the intracellular compartment The
patent will become overloaded, and the tissues will be edematous If the
lungs become edematous, the patient may hterally drown n hus own fluids

One of the major causes of death 1s cardiac failure, and, if careful
appraisal 1s made, this failure often 1s found to follow the admimstration of
water, sodium and blood 1n amounts greater than those recommended

The anema that 15 frequently present may lead one to give a blood

transfusion quichly Not infrequently, when the anemia has become mod-
erately severe with a hematocnt reading of 20 to 25, 1ts progression slows
down or may stop, even though the oliguna persists To correct the anemra
with transfusions usually requires large amounts of blood Since pulmonary
congestion 1s such a frequent accompamment of a transfusion, and, siice
these pattents seem to tolerate a severe anemua surpnisingly well, 1t would
seem to be good judgment to exarmne very carefully any reason for giving
transfusions during oligurta and early dwuretic phase

There are patients on record who have recovered after having a

combination of cliguria and anuria for twenty-one days The patient with
oliguria and anuria requires judicious handling The average one will exther
8¢t worse or begin to improve by the tenth to the fourteenth day In mam-
taming water and electrolytes as near normal as possible, treatment s
dictated by the chemucal and phystological abnormalities present at the
moment One must calculate water loss on the basts of sensible Joss and
msensible loss The senstble Joss will include flwds 1n the urine, vomitus,
exudates and transudates The mnsensible loss will include fluuds lost
through the fungs and skin In the absence of fever, approximately 400 cc
:’ée‘v‘::;r :};et:lces;te ri:crl; :::7 m tf]:m lungs and approximately 600 cc through
by 500 rate fever or sweating, this total will be increased
Y cc per day, and to replace the salt 1n the perspiration, the fluds
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hdney, burn nephntis, hepatorenal syndrome and many others) results
when renal excretory funcuon 1s rapidly (and sometimes temporardy) lost
because of a combmation of changes 1n renal circulation, and degeneration
of areas of renal tubular epitheltum In many cases, more than one eu-
ological cause may be a contributor One mnstance, which has been reported
at great length mn recent urological lerature, 15 that seen followng trans-
urethral prostatic resection i which plamn distilled water has been used as
an sroiganng fhud Wath the relatively negative intravenous pressure 1o the
vemns of the prostatic plexus, water 18 forced snto these by virture of the head
of pressure used m the yngating system In this situaton, the hypotonic
solution produces a hemolysis To test for 1t, one may draw 5 cc of blood
mto a dry syninge to check for the degree of hemolysis Thus free hemo-
globn may be precipitated 1 the tmbules to produce damage 1o the tubular
epithelum The chintcal course will depend upon the cause or causes, the
severty of each, the patient’s response to each, the duraton of the effect
and the speed of imuating early therapy In the typical case, ohguna will
develop, possibly anuria, ohiguria agam, followed by some duresis This
may take from seven fo rwenty-one days
In the typical case, awareness of the developing renal failure may be
lost because of concern with the associated leston If careful intake and out~
put record 15 bewng Lept, one will be aware of the developing obguria The
urinary output must be measured exactly Often, this may be best achieved
by employing an mlying catheters so that all unne may be callected The
Slood chemustry values must be deternuned almost daily, wcludng Sunday
During this phase, overadmnsstration of salt and water must be avowded
The pauent must recerve flurds to balance the fud output (urwe, vormting,
sweat, moisture 1 exhaled air, and dramage from any fistula) exactly The
patient may develop lethargy and nausea Vormung and diarthea may
begin Pulmonary edema and potassium wotexicauon may develop A care-
ful check on the mibequnalent values of blood sodrum, potassium, chier-
wdes and carbon dioxade combimng power must be kept If the patient 1s
gomg to get well, there will be a successive increase mn dady vnne volume
In the dwrenic phase, water and 1norganic 1ons may be lost excesswely 1
the nnine, so that care must be taken to keep up with replacement as needed
Nowhere 1 medicine must one be as accurate i following the daily unne
volumes and blood chermnustry values as i this climcal condion Each day’s
preseribed fluds and ther electralytic content must be carefully calculated
on the basts of the fhud and electrolyte Joss Many deaths are the result of
mediscal musmanagement The patent must be treated diligently, for re-
versal of the chnical state may occur at any time, even though lus candition
may appear hopeless
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the condition which causes the obstruction 1s usually a slowly developing
one The obstruction most usually scen 1s that due to bemgn prostatic
hypertrophy, although other conditions which may lead to obstruction
below the ureteral onfices may produce sufficient back pressure on the
kidneys to nterfere with the work of the hidneys to a degree sufficient to
produce uremia Thus, a bladder tumor of the trigone area may be a cause,
as might be a severe urethral stricture Thus latter may be a congenital
stnicture of the bladder neck as seen in children On the other hand, if the
patient has only one hidney, the obstruction may be above the level of the
ureteral onifice, because the lesion 1 such a pauent has only to obstruct
one hidney A slowly developing urerma may allow the patient to adjust to
it, and the patient may enter the hospital perfectly ranonal with a relatively
hugh amount of nonprotern mitrogen in the blood On the other hand, of
the patient has only one hdney and this suddenly becomes obstructed with
a ureteral caleulus, the patient may be 1n semicoma with a relatively low
amount of nonprotein mitrogen 1 his blood stream No matter what the
cause, the effect of the obstruction must be relieved (although at the nme
one may not need to remove the obstruction, but simply short-circwit
around 1t) and the kidneys be allowed to do their work of removing the
mitrogenous waste products from the body The essentral feature 1s the
establishment of urinary drainage
In a patent with a sohtary kidney with ureteral blockage, the stone
mught well be removed at once The correction of the primary fault would
be as simple as any other means of establishing good dramnage
In a patient having a bilateral lower ureteral ligation during a recent
operation of the pelvic region (such as hysterectomy), one mught consider
reopening the abdomen to de-ligate the ureters On the other hand, if the
patient was not a good nisk, 1t would be better 1o perform a nephrostomy
quickly The pattent could be allowed to recover from the first procedure,
and 1 about a week or ten days the surgeon might seek to restore the con-
unwty of the ureteral channel The one functioming nephrostomy opening
would be sufficient to heep the patient out of uremua If the primary patho-
logical condition 15 below the ureteral orifices, one mught elect to establish
urmnary dramage either by the placement of an inlying urethral catheter or
by performing a suprapubic cystotomy (maybe even a trocar cystotomy)
quicly The cystotomy 15 usually more reliable in producing urinary draim-
3ge and n relieving the uremc state Tt 1s for this reason that the two-stage
Suprapubic prostatectomy was usually a very successful and very conserva-
uve way of handling obstruction due to enlarged prostate After the blood
nonprotemn mtrogen value has returned to normal, a primary corrective
Procedure, such as the removal of the hypertrophied prostate, can be car-
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given should contain 50 mulliequivalents of sodum and 50 mulliequivalents
of chloride If sweating 1s of sufficient degree to requre changing the
patient’s sheets and pajamas, an additional 500 cc of solution which would
contain an additional 25 mulliequivalents of sodium and 25 milliequivalents
of chloride should be given The use of 10 or 50 per cent glucose will add
more calories and cut down on protein catabolism, but may precipitate pul-
monary edema, and heart falure Digitalis may be needed to treat the heart-
failure

By and large, with careful management and with easly recogmition, one
should be able to prevent hyperpotassermia  However, 1f 1t does occur, 1t
can be treated by one of three methods Furst, dialysis may be obtaned by
the use of the artificial kidney This effect will last several days Thus 1s the
1deal situation for the use of the artificial hadney, but this instrument 1s not
generally available Second, cation exchange resins may be employed 1
doses of 15 gm , given three times a day 1n erther water or frust juice This,
of course, requires that the patient be able to retamn fluds and food taken
orally, which 1s often not the case Third, a combmnation of glucose and
crystalline zinc msulin may be admumstered This 1s made up as a 25 per
cent solution with one umt of msulm for each 2 gm of glucose One hun-
dred to 200 cc of this mixture may be given as often as clmucal, chemucal
and electrocardiographic indications warrant 1t In addition, 25- to 50-mg
doses of testosterone propronate may be given daily The glucose-msulin-
testosterone effect 1s measured 1n hours

About 25 per cent of deaths occur after the diuretic phase has started
Consequently, when patients begin to improve, they must be followed just
as carefully as duning the ohguric phase Flud and electrolyte losses will be
mcreased as the result of mcreased amounts of urine, but these losses must
be replaced as they are occurring During this period, hypopotassema may
develop Careful admmustration of fluds, one of which should be Ringer’s
solution, will furmsh some potassum In some patients, however, the
urmary output may reach 5000 cc or more daily In such a patient, the
blood potassium levels should be watched very carefully Usually, by this
time, the patient 15 able to eat, and, thus, will be able to obtamn potasstum
from exther food or oral medication ‘I us 1s much to be preferred, for, with
the intravenous admimstratron of potassium, potassium intoxication may
eastly and quuickly be produced

Uremia

There are several causes of urenua, but, 1n this section, we shall deal
wath that most commonly seen by the urologist, namely, that due to urnary
obstructton Frequently, ths 15 a slowly developing clical state because
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This same scparation of pertoncum from retropenitoneal structures
may so disturb the tnnervation of the intestinal tract that the patient will
have cessation of intestinal peristalsis for twenty-four to forty-cight hours
Manj urologists will put a Levin tube mto the stomach and connect 1t to
continuous suction for this period This 1s not really necessary, but one
should be cogmzant of the situation  Some urologists may use small doscs
of ncostigmune methylsulfate (05 to 1 cc of 1 2000 solution) or Urecholine
(25 mg) gnen subcutancously Oral ntake should not be started unul
signs of penstalsis by abdomunal auscultation are detected

In addition to the above-mentioned problems, a third one may be
present 1f the renal surgery required any cutting of the renal parenchyma
The ladney 15 a very vascular parenchymal organ, the tissues of which are
not very elasuc It does not contract much to aid 1n hemostasss, thus, any
dissolution of the kidney substance, be 1t due to a tear or mcision, may
bleed One must watch a hidney subjected to this type of damage very
carefully until healing 1s assured

Nephrectomy

A simple nephrectomy should cause very httle trouble postoperatively
Present-day surgeons seldom close an ncision with clamps still on the renal
pedicle, to be removed several days later Today, many urclogists are doing
ndividual vessel ligation rather than mass pedicle ligation Thus reduces
still further any possibility of postoperative hemorrhage Usually, these
Ppauents are out of bed on the second day and discharged from the hospital
within seven to mine days

Nephrostomy

Some surgeons do not like nephrostomues, but will do pyelotomues
The reason for this 15 that sometimes a nephrostomy tube, as 1t lies 1n the
renal parenchyma, may erode 1nto one of the arcuate or interlobar arteries
to produce a severe hemorrhage Thus 15 not a frequent occurrence The
chances for such will depend upon how long and for what reason the tube
1 mserted m the first place In using mushroom catheters, one may tear
the cortex as the wide mushroom 15 pulled through 1t 1n removing the
catheter For this reason, many surgeons now use a small balloon-type Foley
catheter having a stub-nose, beyond the Foley bag Thus, when the
bag 1s deflated, 1t 15 very simple for the catheter to ship out In managing the
nephrostomy tube, one needs to be certamn that 1ts lumen 1s not plugged
with a blood clot The tube should be very gently wrngated a couple of
tmes a day with 3 to 4 cc of normal salime solution If the tube remains
1n place for more than ten days, 1t would be wise to use Suby s solution
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ried out In some patients 1n whom the uremuc state had slowly progressed
over a long period of tume, 1t may be necessary to maintain drainage for a
longer period of time than 1s usual Thus allows drainage through a supra-
pubic cystotomy opemng for two or three months before electing to correct
the obstruction In some patents, the nonprotemn mtrogen value will not
return completely to normal, but the patient will estabhsh what wll be for
him a new normal As 1s well known, the normal nonprotein mtrogen value
15 from 25 to 35 mg per 100 cc of blood Some mndniduals will never
regam ths level, for the hidney damage 1s too permanent In such patents,
the physician may have to be satsfied with obtamng a new normal of 60 to
65 mg per 100 cc One can determmne if this 15 to be the patient’s new
normal if consistently, over a period of several weeks, the nonprotemn
mitrogen value stays at this new level Much more frequently 1s seen, how-
ever, the cinical condition 1n which the hidneys return to normal function
within ten days to two weeks It 1s for this reason that a sunple mnlying
urethral catheter frequently will establish sufficient drainage to allow the
kidneys to perform their function During this pertod, sufficient fluds
should be furnished to the hxdneys to aid them n their work Many tumes,
these patents have acquired a habit of not drnking much flud because of
the obstruction that 1s present They seem to know that, if they do not
drink much, they do not have to work to get the urine past the obstruction,
and, so, voluntaniy, cut down on therr flud ntake However, with the
urnary dramage established, these patients at the very minimum must be
made to drnk what should be a normal amount of fluid, and should be
encouraged to drmh even more Tlus allows the kidneys to “wash out” the
mitrogenous backload

RENAL SURGERY

In all renal surgery, the surgeon must separate a large area of loose
areolar fatty tissue when the peritoneum 1s separated from the retroper:-
toneal structures Very httle hgation 1s done, because very few arteries are
opened, however, there will be a variable amount of venous oozing Most
urologists will leave Penrose drains 1n place, 1n order to prevent the forma-
tion of a hematoma Postoperatively, the dressings may become soahed
frequently duning the first twenty-four to forty-eight hours They will
need to be changed or remforced To the person more farmbiar with clean
abdomunal surgery, this may seem hike a lot of bleeding If 1t appears to be
too much, one should watch the blood pressure reading and pulse rate
carefully and should obtamn repeated blood counts Most usually, the ap-
pearance 1s suggestine of more profuse bleeding than 1s actually talung

place
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urcter There 1s much vanation 1n the postoperative course of these pa-
uents Some surgeons do not employ sphints tn these procedures, while
some urologists usc sphints for a vanable period of sme—formerly, up to
three to six weeks, but in recent years the tendency has been to removve the
sphnts 1n a shorter peniod of ume Formerly, the splints used were simple
ureteral catheters, but, with the development of the nonreacting plastic
catheters, more surgeons use such instruments as polycthylene catheters
and tubing for splints This reduces the tendency to cause formation of
unnary salts, which in times past have precipuated out to form the nidus of
astone When a sphint 1s used, one end 1s brought out through a nephros-
tomy openung This same nephrostomy opeming will have a nephrostomy
tube The usual procedure 1s to pull out the sphint when 1t 1s deemed neces-
sary and leav e the nephrostomy tube in place for a few days longer During
this interval, one can irngate the pelsis with Suby’s solution “G,” 1n order
to wash out any small sandlike sediment This irngation can be done
several imes a day, keeping 1n mind that the usual pelvic capacity 1s 4 10 5
cc atany one ime Most of the flurd will probably go down the ureter, and
therefore one should not expect to be able to aspirate back as much as one
mjects

Ureterosigmoid Implant

In the immediate postoperative pertod, the physician needs to be on
the Jookout for leakage of urine at the site of the ureterosigmord anastomo-
s1s with resulting pertomtss, or for electrolyte changes, the most common
of which 15 a derangement of the blood chlondes and the blood carbon
dioude combining power Peritomtis 1s not easily recognized because 1t
will be mashed 1n many nstances by the antibrotics which the patient may
already be receving Consequently, one must watch for any sign of dis-
tention, lack of bowel sounds on auscultation, nausea, vonuting and any
persistent low-grade fever If these signs persist, one should seriously con-
sider whether or not 1t will be necessary to re-open the incision to look at
the anastomotic site Leakage of urine with resultant peritomus 1s not seen
n present-day surgery as often as 1t was 1n previous years Surgical tech-
1uque fias developed to the pomnt where the ureter 1s more securely attached
to the bowel at the site of the implantation On the other hand, the derange-
ment m blood chermstry 15 frequently seen and must be watched for verv
carefully One should order blood sodium, potassium, chlorndes, carbon
dioxide combining power and nonprotein mtrogen determmations at almost
every-other-day mntervals Thus close supervision of the blood electrolytes
will allow one to be forewarned as soon as any evidence 1s produced md:-
<aung that a change 1s takung place The most common derangement 15 an
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“G” as ungatng fliud This dissolves the encrusting urmary salts One
should make very certain that the nephrostomy tube 1s securely anchored
1 place so that there 1s no drag on the hidney tissue mside the body In
anchoring the tube, great care should be exercised not to so sharply angu-
late 1t that 1t does not drain well

Herunephrectomy

What has been said regarding renal surgery 1n general and nephros-
tomy 1n particular will hold true here with one addition The patient may
bleed postoperatively from the sutured cut surface of the kidney where 1t
was divided from the portion that was removed These patients should be
watched very carefully for postoperative hemorrhage

URETERAL SURGERY

In the immediate postoperative period following all ureteral surgery,
the patient may have a more or less profuse drainage of unne from the
wncston 1n the ureter out along the course of the Penrose drain This need
not be alarming at first, unless, of course, 1t occurs 1 a patient 1 whom
the ureter was unknowngly mvolved 1n the surgical procedure If the latter
accident occurs, one must be concerned as to whether or not the lower
ureter has been completely severed from the upper, and, also, whether or
not the lower ureter was ligated so as to be permanently obstructed It may
be wise to pass a ureteral catheter up from below to see that the ureter 18
mtact

Ureterotomy

A simple incision of the ureter made for the removal of a calculus may
dram urine profusely for several days postoperatively The Penrose dram
should be left mn place for about five to seven days, or longer, if drainage 15
still profuse If dramage persists after the Penrose drain has been removed,
one must mvestigate the possibilities of lower ureteral obstruction, such as
that due to a stone fragment having dropped lower m the ureter or the
ureter having been angulated at surgery In order to reduce the posstbility
of the ureter bemg too sharply angulated, many surgeons will wnsert 2
ureteral catheter as a sphint When this 15 done, 1n a simple ureterotomy, 1t
can be removed 1n twenty-four to thirty-six hours If the splint was put 1m
from above with one end pushed down mto the bladder where 1t has been
allowed to codl up, the removal of the catheter will need to be done with
the ard of the cystoscope, grasping forceps bemng employed

Ureteral Plastic Procedures
These may vary from ureteropelvic plastic repairs to repair of a severed
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ureter There 15 much vanation i the postoperative course of these pa-
tients Somc surgeons do not employ sphnts in these procedures, while
some urologists use sphnts for a varable period of time—formerly, up to
three to six weeks, but in recent years the tendency has been to remove the
splints 1n a shorter period of ume Formerly, the splints used were stmple
ureteral catheters, but, with the development of the nonreacung plasuc
catheters, more surgeons use such instruments as polyethylene catheters
and tubing for splints This reduces the tendency to cause formation of
urnary salts, which 1n times past have precipatated out to form the mdus of
astone When a splint 15 used, one end 1s brought out through a nephros-
tomy opening This same nephrostomy opening will have a nephrostomy
tube The usual procedure 15 to pull out the sphint when 1t 15 deemed neces-
sary and leave the nephrostomy tube 1n place for a few days longer During
this interval, one can irmigate the pelvis with Suby’s solution “G,” 1n order
to wash out any small sandlike sediment This irngation can be done
several imes a day, heeping 1n mund that the usual pelsic capacity 1s 4 to 5
cc atany one ime Most of the flurd will probably go down the ureter, and
therefore one should not expect to be able to aspirate back as much as one
mjects

Ureterosigmord Implant

In the immedmate postoperative period, the physician needs to be on
the lookout for leakage of urine at the site of the ureterosigmord anastomo-
s1s with resulung pertonitis, or for electrolyte changes, the most common
of which 15 a derangement of the blood chlorides and the blood carbon
dioxide combining power Pertomtis 1s not easily recogmzed because 1t
will be masked 1n many 1nstances by the antibiotics which the patient may
already be recening Consequently, one must watch for any sign of dis-
tention, lack of bowel sounds on auscultation, nausea, vomiting and any
persistent Jow-grade fever If these signs persist, one should seriously con-
sider whether or not 1t will be necessary to re-open the masion to look at
the anastomotic site Leakage of urine with resultant peritomts 1s not seen
In present-day surgery as often as 1t was 1 previous years Surgical tech-
nique has des eloped to the pomnt where the ureter 1s more securely attached
to the bowel at the site of the implantation On the other hand, the derange-
ment 1n blood chemustry 15 frequently seent and must be watched for very
carefully One should order blood sodium, potassium, chlorides, carbon
dioxide combiung power and nonprotemn nitrogen determunations at almost
every-other-day intervals This close supervision of the blood electrolytes
vl allow one to be forewarned as soon as any evidence 1s produced 1ndi-
catng that a change 1 taking place The most common derangement 1s an
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elevation i the bleod chlorides whach can be corrected very easity by gning
the panent sodwm bicarbonate tablets by mouth

A rectal tube with several extra holes should be kept 1n place con-
stantly from the time of surgery for several days thereafter, and the unnary
output through the rectum should be measured accurately It may be neces-
sary to irrigate the rectal tube occasionally with a few cubic centimesers of
pormal salme solution, 1 order to dislodge any small piece of feces that
may be blocking the tube One does not want the rectum to become dis-
tended at any ume during the first few days, because of the danger of blow-
1ng out through the anastomonc site The rectal tube will a:d 1 deflatmg
the rectum of 1ts urine and gaseous contents

It 1s frequently possible to begin feeding these patients by the second
day followng operation, although many surgeons feel that this will resultmn
plugging of the rectal tube, and these men prefer wtravenons feedings for
about four days The diet should be one of a very low residue, with ugh
protein content

One complication which has been observed by the author has been
the development of mntestinal obstruction due to a small prece of dleum be-
comung caught between the juncture of the ureter and the bowel At the
time of surgery, 1t 1§ necessary to make certain that the perroneum 1s closed
over this area so that there 1s no ring of space between the ureter, the
sacrum and the bowel wall through which a small piece of dleum can
berntate When such hermation does occur, it 15 frequently masked for
several days owing to the antibiotic therapy At the shghtest sign of abdom-
mnal distention, one should msert a Levin tube mto the stomach and attach
1t to gastric suction apparatus But more smportant sull, at the shghtest
sign of distention, the patient should be watched carefully m order to ascer-
tam the cause of the distention, for correction may be needed without
undue delay

RLADDER SURGERY

The postoperatsve care of the bladder mvolves three aspects, regard-
fess of whether the operation has been performed on a traumatzzed bladder
or 15 an elective procedure First, one must constder hemorthage Thus will
usually be avoided by having done careful surgery Sometimes there wall
be postoperative hemorrhage Second, unmary extravasation must be
watched for carefully Unine 15 very toxic It will naturally leak through an
opening mn the bladder, but this 15 not too serious 1f there 15 veady exit 10
the outssde of the body It 15 for thus reason that urologsts use Penrose
drans and catheters freely Third, 15 the problem of bladder spasm This
complicatton cannot be predicted and its care may be difficult It may be
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due to reaction aganst an inlying catheter or an infected bladder, or a
pladder that has been handled with forceps too much and too roughly The
usual medication used 1n the treatment contains narcotics plus belladonna
dervatves One presenption that has been used to aud mn the control of
bladder spasm 1s the following

I
Potassium Bromide 80 gm
Potassium Citrate 80 gm
Tincture of Hyoscyamus 80cc
Paragornic 120 cc
Elxar Sabal and Sandalwood, q s 500 cc.

Sig A teaspoonful every four hours

Other urologists use subcutaneous mjections of 1/75 or 1/100 gramn of
atropme Somettmes the catheter must be removed more quickly than
would be otherwise planned

Repair of Ruptured or Torn Bladder

The postoperative course following ths operation 1s usually unevent-
ful Hemorrhage has been controlled at surgery and extravasated urine will
have been dramned away The patient will frequently be 1n less shock after
surgery than before

Segmental Resection

For thus operation, also, the postoperative course 1s usually uneventful
The main trouble that mught occur would be the acaidental removal of the
suprapubic tube while the patient 15 recovermg from the anesthesia How-
ever, this 15 usually prevented by various means For example, the catheter
may be sutured to the skun, or 1t may be taped carefully to the skin with
adhesive close to the entrance 1nto the mcision In addition 1o esther of
these measures, some urologusts employ 2 tight binder and pin the catheter
to the binder To prevent the weight of the tube from pulling on the cath-

eter, the tube 1s pinned to the bed with some slack lying on the bed to allow
the patent some freedom of motion

Fulguration of Bladder Tumor

Thus procedure may be attended with a more troublesome postopera-
twe course than any other bladder operation The fulguration itself may so
srntate the bladder wall that the added 1rmtation of the catheter may lead
to paroxysms of bladder spasms These can be severely painful, necessi-
tating the use of large amounts of narcotics '

Bladder spasms, movement of the catheter, and/or partial separation of
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elevation in the blood chlorides which can be corrected very easily by gring
the patient sodium bicarbonate tablets by mouth

A rectal tube with several extra holes should be kept m place con-
stantly from the time of surgery for several days thereafter, and the urmary
output through the rectum should be measured accurately It may be neces-
sary to 1rngate the rectal tube occastonally with a few cubic centimeters of
normal saline solution, n order to dislodge any small piece of feces that
may be bloching the tube One does not want the rectum to become dis-
tended at any time during the first few days, because of the danger of blow-
mng out through the anastomotic site The rectal tube will aid 1 deflatng
the rectum of 1ts urine and gaseous contents

It 1s frequently possible to begmn feeding these patients by the second
day following operation, although many surgeons feel that this wall resultin
plugging of the rectal tube, and these men prefer intravenous feedings for
about four days The diet should be one of a very low residue, with ligh
protein content

One complication which has been observed by the author has been
the development of intestinal obstruction due to a small piece of fleum be-
comung caught between the juncture of the ureter and the bowel At the
tume of surgery, 1t 1s necessary to make certamn that the peritoneum 1s closed
over this area so that there 15 no ning of space between the ureter, the
sacrum and the bowel wall through which a small prece of leum can
herniate When such hermation does occur, 1t 15 frequently mashed for
several days owing to the antibotic therapy At the shightest sign of abdom-
mal distention, one should mnsert a Levin tube 1nto the stomach and attach
1t 1o gastric suction apparatus But more mmportant still, at the shightest
sign of distention, the patient should be watched carefully 1n order to ascer-
12 ihe canse of the dastention, for correcnon may be needed without
undue delay

BLADDER SURGERY

The postoperative care of the bladder mvolves three aspects, regard-
Iess of whether the operation has been performed on a traumanzed bladder
or 15 an elective procedure First, one must consider hemorrhage Thus will
usually be avoided by having done careful surgery Sometimes there will
be postoperative hemorrhage Second, urmary extravasaton must be
watched for carefully Urme 1s very towic It will naturally leak through an
operung 1n the bladder, but thus 15 not too senous if there 15 ready exit to
the outside of the body It 1s for this reason that urologsts use Penrose
dramns and catheters freely Thurd, 1s the problem of bladder spasm This
complication cannot be predicted and 1ts care may be difficult It may be
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will be 1n trouble Tirst of all, he will lose too much blood and may even be
thrown 1nto shock Secondly, the blood wilf clot 1n the bladder This will
block the catheter and 1n turn will prevent the exit of unine The bladder
may become very distended with unine and clots This will be more true
following transurcthral resection, 1n Which no incsion 15 made into the
bladder to servc as a safety valve, than following other methods of surgery

The bladder distention will augment the production of shock Thurdly, the

=

Fig 5 Continuous irrigation

bleeding and formation of clots 1n the prostatic bed will produce distention
and aggravate the bleeding by stretching the raw area The control of
bleeding 15 expected mamly from the knowledge that usually the prostatic

bed will contract t
vessels ract 0 obliterate the dead space, thereby closing off the small

] It}iailaemuse of the bleeding that many surgeons establish, by means
<(>Fure5 catheters and/or cystotomy tubes, a continuous irngation system
1g 5), employing normal saline solution as an irngating fliud The 1m-
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slough may cause severe hemorrhage The charred tissue may separate from
the bladder wall completely 1n an area where endarteritis has failed, or has
not had time, to close off the blood vessel, resultng 1n hemorrhage If the
bleeding vessel 1s small, effective treatment may be secured by settng upa
continuous 1rrigation through the catheter, using normal saline solution
The dilution of the blood will break up the clotting mechanism and thus
prevent the bladder from filling with clots

Total Cystectomy

Some surgeons do a ureteral dversion of the urnary stream and a
total cystectomy as 2 combined procedure 1n one stage Many, howeer,
perform the ureteral diversion as a prelmmary procedure and remove the
bladder at a second operation The postoperative care following ureteral
daverston 1s the same as that described earlier in this chapter for Ureterostg-
mo1d Implant

The postoperative course of 2 patient having had a total cystectomy 15
relanvely uneventful The procedure by and large can be carried out extra-
penitoneally Since bleeding should be easily controlled at the tme of
surgery, postoperative hemorrhage 1s a rare complication Naturally, there
15 a large space, presiously occupied by the bladder, into which serum may
ooze and which may become mfected, or from which sansfactory dramage
may not be secured Penrose dramns should be retained m thus space for
quite some time and should be removed slowly so that the cavity can fill 1n
from the bottom outward Also, this dramage will prevent exudate due 10
any mfection of the serum occupying the dead space from betmg trapped
Following total cystectomy, when the ureteral urmnary drversion has been
carried out as a previous procedure and therefore does not represent 2
problem at the time of the actual removal of the bladder, the patient should
be able to get out of bed on the first postoperative day

PROSTATIC SURGERY

Surgical correction of urmary obstruction 1s one of the mamn prob-
lems 1n the older male patient Thus patient 1s 1n an age range 1n which
heart trouble and arteriosclerosis are most common Spectal care taken 10
preparing such a patient for surgery will be amply repaid 1 2 smoother
postoperative course

No matter what type of surgery 1s elected (transurethral resection,
suprapubic prostatectomy, retropubic prostatectomy, o perneal prostatec-
tomy), the mam postoperative problem 1s hemorrhage Even under the best
of circumstances, there will be continuous oozing from the venous channels
of the prostatic bed If arteral bleeding 1s not well controlled, the patent
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would normally shrink and collapse It 1s for this reason that one of the
prime requisites 15 to keep clots from forming, and, when formed, to
remove them
1t 15, of course, a surgeon’s desire to return these patients to the 1n-
tenstve therapy room wath as mimimal amount of bleeding as possible The
difference between desire and reality may, on occastons, be considerable
Many factors may contribute 1n causing a fulgurated area to break off before
endartentss has closed the blood vessel
How does one handle a patient 1n the postoperative period followmg
transurethral resection® First, some resectionists do not put mn any catheter
at all, but allow their patients to urinate normally These surgeons are not
too numerous, and are 1n the main located 1 centers where well-trained
personnel are 1n constant attendance
Second, one may, if the patient bleeds, put in a Toley bag catheter and
then 1rngate the bladder with normal saline solution at perrodic intervals
Most resectionsts return their pauents from the operating room with this
type of catheter 1n place
If bleeding becomes brisker and clots are pluggmng the catheter, a
thurd step mught be the changing of the catheter to a double-lumen Foley
bag catheter, after first cleaning out all of the clots with a metal catheter
With the double-lumen catheter, continuous wrngation (Fig 5) of the blad-
der with normal sahne solution can be carried out This will interfere with
the clotting mecharusm and thereby prevent clots from bemng formed to
plug the catheter
If 1t 15 felt that bleeding 1s mostly venous instead of arterial, the method
of control would be to msert a 75- or 100-cc bag (pear-shaped) catheter
(Fig 4 E), after first removing all clots The bag could be filled, or partially
50, depending upon how much prostauic tissue was removed and how large
the prostatic cavity would be estimated to be The catheter would then be
drawn mnto the prostatic bed to tamponade the prostatic lobe to control the
low-pressure type of venous bleedmg Continuous traction can be kept on
thus catheter by taping 1t to the leg, or else by having it connected toa weght
hanging over a pulley at the end of the bed
If all of these methods fail to control bleeding, the patient should be
returned to the operating room where the resectoscope should be re-intro-
duced with the mntention of fulgurating the bleeding pornt However, after
the resectoscope sheath has been mtroduced, and all of the clots have been
carefully evacuated so that the wall can be examuned for bleeders, 1t 1s
frequently found that no bleeding ponts are visible It 1s felt that in these
pauents the distention produced by the clots had been responsible for the
maintenance of active bleeding

Occastonally, bleeding will be so severe that all methods of control
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gating solution, constantly going 1n and out of the bladder, will dilute the
blood and prevent 1t from clotting by dilution, and will also wash out the
diluted blood The statement has been made that the patient will lose as
much blood 1n the immediate postoperative period following a trans-
urethral resection as he will have lost during the surgical procedure

A problem formerly feared, but now almost completely 1gnored, 15
infection 1n the space of Retzius In former years, much was wntten about
“walling off the space of Retzius ” With modern antibiotics, thus 1s given
Lttde consideration, although this space 1s snll dramed for twenty-four
hours following erther a suprapubic or retropubic prostatectomy

Transurethral Resection

This operation 1s performed for carcimnoma of the prostate, bemgn
prostatic hypertrophy, or a bladder tumor In this procedure the prostate
or tumor 15 cut with an electric current passing through a small wire loop
The pieces are removed through the sheath of the resectoscope employed
for this operation The pieces must be removed carefully, for if s0 much as
one “chip” remans it may block the eye of the catheter, which s left inlying
m the bladder following operation, and produce acute urinary retention

At the ime of prostatectomy, the bleeding point can be visually ful-
gurated It 1s thus possible to have the panent leave the operating room
with no evidence of bleeding It must be remembered, however, that such
fulguration has a charning effect Every effort should be made to fulgurate
the exact pomnt of bleeding, thereby keeping the area of charring so very
small that grossly 1t 1s not even visible Although mnvisible, nevertheless the
charred spot 1s still there and bleeding may be resumed 1f the crust 1s raked
off by the catheter which 15 passed after the resectoscope has been removed

If the patient’s blood pressure mses after surgery, small bleeding
points mav be be blown out, or ones not noted when the blood pressure
was lower may become important Therefore, 1t 15 desirable to mantain a
steady blood pressure Ve s

Bleeding may occur at any tume up to six to eight weeks postopera-
uvely It 15, however, more common 1n the first twentv-four to forty-eight
hours than at a later period It may be severe enough to require returmng
the patient to the operanng room to re-fulgurate the area This may be
done with the patient under intravenous Demerol or morphine anesthesia

Sometimes no anesthesia 1s used One must be wary of a patient m masked
shoch, for ntravenous Demerol or morphine may precipitate complete
shock When the patient 1s 1n shock the bleedmg poimts may not be vistble

Sometimes the bleeding can be controlled by simply washing out all of the
clots that are distending the prostatic bed and/or bladder The distention,
by mamntamng stretch on the raw tssue, holds open blood vessels that
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end of the bed Al traction should be released 1n tvelve to twenty -four
hours to prevent too much pressure from being applied to the external
sphincter

Retropubic Prostatectomy

The postoperative course followng a retropubic prostatectomy 1S
usually farly unesentful The very natuse of the operation allows one to
control the bleeding point under visualizanon One of the mamn complica-
tions of 2 retropubsc prostatectomy 15 osteitis pubs, but this usually does
not develop dunng the first week of the postoperative penod

Perineal Prostatectomy

Like the retropubic prostatectomy, the perineal prostatectomy 1s
followed, as a rule, by a fairly smooth postoperative course Hemorrhage 1s
very seldom encountered because 1t has been controlled under durect visual-
1zation at the time of surgery It 1s true that, hike the retropubic prostatec-
tomy, the perineal prostatectomy 1s a more tedious operation, and requires
more tme, than either a suprapubic or a transurethral resection of the
prostate Howeuer, following neither the retropubic nor the penineal pros-
tatectomy 1s the postoperative course anticipated to be very sesere

SURGERY OF THE EXTERNAL GENITALIA

In the postoperativ e pertod, following surgery on the testicles, scrotum
and pems, one may encounter two types of comphcanons The first 15
hemorrhage 1nto the soft tissues The tissues involved are rather loose,
areolar 1 type and allow blood to extravasate fauly easily The tssues
themselves do not exert any pressure upon the operatse site, thereby to
ard 1n the control of bleeding Thus, a very small amount of blood from a
vemn may extravasate and produce 2 large hematoma Careful watch should
be Kept for indications of bleeding duning the first twenty-four hours post-
operatiely On some occasions, 1t may be necessary to return the patient
to the operating room 1n order to higate a small bleeding point The second
complication that may occur 1s due to the tenderness of the tissues imvolved
As a result of the handling, or of being too tightly taped with adhesn e,
edema of the scrotum or of the skin of the pems may be produced. The
edema may be sufficient to compromuse the urethra and, thus, produce
unnary obstruction of some degree One should watch these panents very
carefully for the first twenry-four to forty-eight hours following surgery to
see that edema 15 not developmg If 1t 15, the mam and only treatment 15

loosening of the bandage Fafty umts of hyaluromdase mav be mjected
nto the edematous area
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will fail When this occurs, a suprapubic wmcsion will have to be made
through whuch the prostatic bed 1s packed with a 5-yard roll of gauze For
any patient 1 whom bleeding 1s anticipated, blood for replacement must
be readily available Grven a patient who 1s actually bleeding, 500 cc of
blood must be typed and crossmatched to be kept tagged for the particulac
patient As soon as the mtravenous infusion of thuis blood 1s started, an-
other 500-cc amount must be typed and crossmatched, and tagged as 2
reserve

It 15 not often that bleeding occurs 1n a median bar formation, bladder
nech contractures, or the small glands whose removal has mvolved the loss
of only 15 gm of tissue

The catheter 1s usually removed on the second or third postoperative
day, however, if at any time dunng the first week the patient develops fever,
he should be immedately returned to catheter drainage for an additional
twenty-four to forty-erght hours

The possibility of ohiguria developing after a transurethral resection
of the prostate should be borne 1n mind This condition will not occur,
however, if sotoruc fluds (glycmne or Cytal) were used as rnigating flurds
during the operative procedure, but 1t may occur if disulled water was
employed The distilled water may enter the venous channels of the pros-
tate where blood will be hemolyzed, releasing free hemoglobm 1nto the
blood stream The free hemoglobn 1tself, or 1n augmentation with some
degree of shock, may produce damage to the tubules of the kidney This
entity 15 seen less and less as more urologists are using 1sotomc, non-
conductve solutions such as Cytal or glycme

Suprapubrc Prostatectomy

Thus operation 1s usually performed for the treatment of berugn pros-
tatic hypertrophy and never for the cure of carcmoma, 1if the latter 15
suspected ahead of time, because the line of cleavage 15 rumed by the
carcinomatous growth It 1s also the type m which bleeding s most
poorly controlled The arterial bleeders can be Ligated at the bladder neck,
but not 1n the prostatic bed For this reason, most operators will put
m some type of large bag that can be pulled down to tamponade the pros-
tatic bed They may use a Pilcher bag or a 100~cc pear-shaped Foley bag
catheter Gelfoam has been used around catheters and bags, and many
surgeons do not hesitate to pack the prostatic bed with gauze packing, which
1s removed 1n thirty-six to seventy-two hours The Pilcher bag or the Foley
catheter may be pulled down and taped to the leg so that constant pressure
may be everted upon the prostatic bed Sometimes the pressure 1s applied
by hoolung the catheter to a 1- or 2-pound weight hung over a pulley at the
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end of the bed All traction should be released 1n twelie to twenty-four
hours to prevent too much pressurc from being applied to the external
sphincter

Retropubic Prostatectomy

The postoperative course following a retropubic prostatcctomy 1S
usually farrly uneventful The very nature of the operation allows onc to
control the bleeding pomnt under visualization One of the main complica-
tions of @ retropubic prostatectomy 15 osteitis pubis, but this usually does
not develop during the first week of the postoperative period

Perineal Prostatectonty

Like the retropubic prostatectomy, the penncal prostatcctomy 1s
followed, as a rule, by a fairly smooth postoperative course Hemorrhage 1s
very seldom encountered because 1t has been controlled under direct visuat-
1zation at the time of surgery It 1s true that, like the retropubic prostatec-
tomy, the perineal prostatectomy 1s a more tedious operation, and requires
more time, than either a suprapubic or a transurethral resection of the
prostate However, following neither the retropubic nor the perineal pros-
tatectomy 1s the postoperative course anticipated to be very severe

SURGERY OF THE EXTERNAL GENITALIA

In the postoperative period, following surgery on the testicles, scrotum
and penis, one may encounter two types of complicatons The first 1s
hemorrhage into the soft tissues The tissues mvolved are rather loose,
areolar 1 type and allow blood to extravasate fairly easily The tissues
themselves do not exert any pressure upon the operatve site, thereby to
aid 1n the control of bleeding Thus, a very small amount of blood from a
vein may extravasate and produce a large hematoma Careful watch should
be kept for indications of bleeding during the first twenty-four hours post-
operatively On some occastons, 1t may be necessary to return the patent
to the operating room 1n order to Ligate a small bleeding point The second
complication that may oceur 1s due to the tenderness of the tissues 1nvolved
As a result of the handling, or of bemng too tightly taped with adhesty e,
edema of the scrotum or of the skin of the pemus may be produced The
edema may be sufficient to compromuse the urethra and, thus, produce
urinary obstruction of some degree One should watch these patients very
carefully for the first twenty-four to forty-eight hours following surgery to
see that edema 15 not developing If 1t 15, the mam and only treatment 1s

loosening of the bandage Fifty umts of hyaluronidase may be jected
mto the edematous area
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will fad When this occurs, a suprapubie mnciston will have to be made
through which the prostatic bed 1s packed with a 5-yard roll of gauze For
any patient 1n whom bleeding 1s antictpated, blood for replacement must
be readily available Given a patient who 15 actually bleeding, 500 cc of
blood must be typed and crossmatched to be kept tagged for the partcular
patient As soon as the intravenous mfusion of thus blood 15 started, an-
other 500-cc amount must be typed and crossmatched, and tagged as 2
reserve

Tt 15 not often that bleeding occurs m a medsan bar formation, bladder
neck contractures, or the small glands whose removal has wnvolved the loss
of only 15 gm of ussue

The catheter 1s usually removed on the second or third postoperatiie
day, however, if at any tume during the first weel. the patent develops fever,
he should be ymmediately returned to catheter dramage for an additsonal
twenty-four to forty-eight hours

The posssbility of oliguria developing after a transurethral resection
of the prostate should be borne 1 mind This condition wll not oceur,
however, 1f sotome fluids (glycme or Cytal) were used as irrigating flusds
during the operative procedure, but 1t may occur 1f disulled water was
employed The distilled water may enter the venous channels of the pros-
tate where blood will be hemolyzed, releasing free hemoglobm into the
blood stream The free hemoglobm stself, or 1 augmentation with some
degree of shock, may produce damage to the tubules of the kidney This
entsty 15 seen less and less as more uvologists are using isotonc, non-
conductve solutions such as Cytal or ghycmne

Suprapubwe Prostatectomy

Thus operation 1s usually performed for the treatment of bemgn pros~
tatic hypertrophy and never for the cure of carcinoma, if the Jatter i
suspected ahead of time, because the hine of cleavage 15 rumed by the
carcmomatous growth It 1s abo the type m which bleeding 15 most
poorly controlied The arterial bleeders can be higated at the bladder neck,
but not m the prostatic bed For this reason, most operators will put
n some type of large bag that can be pulled down to tamponade the pros-
tatic bed ‘They may use a Pilcher bag or a 100-cc pear-shaped Foley bag
catheter Gelfoam has been used around catheters and bags, and many
surgeons do not hesitate to pack the prostatsc bed with gauze packing, which
15 temoved sn thurty-six to seventy-two hours The Palcher bag or the Foley
catheter may be pulled down and taped to the leg so that constant pressure
may be exerted upon the prostatic bed Sometimes the pressure 15 apphed
by hooking the catheter to a 1- or 2-pound weight hung over a pulley at the
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2 Soft diet
3 Demerol, 50 mg every four hours, prn

Second Postoperatne Day
1 Demcrol, 50 mg cvery four hours, pra

LIGATION OF A BLOOD VESSEL AT URCTEROPELVIC JUNCT. ION
Postoperative Orders for the Day of Surgery

1 Morphune sulfate, 1/4 gran esvery four hours, prn

2 Fimsh present bottle of blood being given ntravenously

3 Gve 1000 cc of 10 per cent glucose n water intrasenously

4 Food and flnds by mouth as tolerated

5 Duracillin (a procaine penicillin), 300,000 umits once daily

6 Remforce dressing, prn
First Postoperative Day

1 Guve 1000 cc of 5 per cent glucose 1n saline solution 1ntras enously
2 Regular diet

3 Morphune, 1/6 gran every four hours, prn
Second Postoperatne Day
Codeine, 1 grain, and aspirin, 10 grains, every four hours, prn

NEPHROLITHOTOMY
Postoperative Orders for the Day of Surgery
1 Nothing by mouth
2 Guve 1000 cc of 5 per cent glucose m water intravenously
3 Combioug, 2 cc, intramuscularly, every twelve hours
4 Demerol, 75 mg every four hours, prn

First Postoperatne Day

1 Give 2000 cc of 5 per cent glucose 1n water with 500 mg of vita-
min Cand 3 cc of Solu-B dissolved 1n one of the bottles

2 Demerol, 75 mg every four hours, prn

3 Regular diet

Second Postoperative Day

1 Give 1000 cc of 5 per cent glucose 1 water travenously
2 Demerol, 50 mg every four hours, pr n
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POSTOPERATIVE ORDERS

The following are some examples taken from charts of actual orders
written for the pattent on the day of surgery and for the first and second
postoperative days

NEPHRECTOMY

Postoperative Orders for the Day of Surgery

—

~ Oy b

Nothing by mouth for twelve hours, and then food and fluids as
tolerated by the patient

Combuouc (a pemuciihin and streptomycin combination), 2 cc twice
daily

Complete blood count and hematocrit determination, Stat
Demerol, 50 to 100 mg every four hours, prn

Record 1ntake and output accurately

Finush the present bottle of blood being given mtravenously
Give 1500 cc of 10 per cent glucose 1n water ntravenously

First Postoperative Day
Demerol, 75 mg every four hours, prn

Second Postoperatine Day
Demerol, 50 mg every four hours, pran

PYELOPLASTY OF THE KIDNEY

Postoperanive Orders for the Day of Surgery

1

L BNV N ]

6
7
8

Connect the catheter emerging from the flank to an open dramage
tubing Do not 1rrigate, this will be done by the physician
Combrotic, 2 cc daly, mtramuscularly

Demerol, 100 mg every four hours, prn

Frush present bottle of blood bemng gven mtravenously

Give 2000 cc of 10 per cent glucose 1 water with 500 mg of vita-
mn C and 3 cc of Solu-B dissolved 1 one of the bottles
Complete blood count and hematocrit determination, Stat
Remnforce dressimngs, pra

Record intake and output accurately

Furst Postoperative Day

1

Guve 2000 cc of 10 per cent glucose 1n water wtravenously and
1000 cc of 10 per cent glucose 1n saline mtravenously
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Rectal tube to be kept tn place and connected to a dranage bottle
Measure flud output through the rectal tube accurately

Demero), 75 mg every four hours, prn

Combioue (a pemcillin and streptomy cin combination), 1 cc every
welve hours

Complete blood count and hematocrit determination, Stat.

Turn the patent and have him cough and breathe decply every
hour for twelve hours

w1 WD

-1 &

First Postoperatne Day

1 Gne 1000 cc of 5 per cent glucose sn water intravenously with
500 mg of vitamin C and 3 cc of Solu-B dissolved 1n one of the
botiles

2 Demerol, 75 mg every four hours, prn

3 Measure intake and output carcfully

Second Postoperatine Day

1 Blood chemustry studies to be ordered from the laboratory non-
protemn mitrogen, carbon dioxide combinmg power, chlondes,

sodtum, potassium, complete blood count and hematocrit determi-
nation

2 Demerol, 75 mg every four hours, prn
Low residue diet

4 Sulfathalidine, 1 gm four times dady

w

TRANSURETHRAL RESECTION OF BLADDER TUMOR

Postoperative Orders for the Day of Surgery

1 Food and fluids to be gwven as tolerated

2 Demerol, 75 mg every four hours, prn

3 Seconal, 1% grams at bedtume, prn

4 Combotc, 2 cc , mtramuscularly, every twelve hours
5 Connect the urethral catheter to open dranage

First Postoperative Day

1 General diet
2 Demerol, 50 mg every four hours, prn

Second Postoperative Day

Demerol, 50 mg every four hours, prn
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PYELOLITHOTOMY
Postoperanve Orders for the Day of Surgery

1 Nothing by mouth for twelve hours, and then food and flusds as
tolerated by the patient

2 Combiotic (8 pemicithin and streptomycin combination), 2 ¢ every
welve hours

3 Give 1000 cc of 5 per cent glucose m water with 3 ce of Solu-B
and 500 mg of vitamm C

4 Demerol, 100 mg every four hours, prn

5 Complete blood count snd hematocnt deternunation, Stat

Furst Postoperative Day
1 Give 2000 cc of 5 per cent glucose 1n water with 500 mg of vaa-
mn C and 3 ¢¢ of Solu-B
2 Demerol, 73 mg every four hows, pra

Second Postoperatne Day
Demerol, 50 mg every four hours,pra

URETEROLITHOTOMY

Postaperanve Orders for the Day of Surgery

1 Nothing by mouth for twelve hors, and then food and furds to be
added as tolerated
Demerol, 100 mg every four hours, prn
Combiotie, 2 cc every twelve hours
Record ntake and output carefully
Gave 2000 cc of 10 per cent glucose n water, mtravenously
Blood count (complete) and hematocrit determination, Stat
Remforce dressings, pro

“l Gh oW P LN

First Postoperatnne Day
Demerol, 75 mg every four hours, prn

Second Peostoperative Day
Demerol, 50 mg every four howrs, prn

URETEROSIGMOID IMPLANT
Postoperative Grders for the Day of Surgery

1 Grve 2000 cc of 10 per cent glucose 1 water with 500 mg of vita~
mun Cand 5 cc of Solu-B
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2 Rectal tube to be kept 1n place and connccted to a dramage bottle

3 Measure flurd output through the rectal tube accurately

4 Demerol, 75 mg cvery four hours, prn

5 Combotic (a pemcillin and streptomycin combination), 1 cc every
weelve hours

6 Complete blood count and hematoenit determination, Stat.

7 Tumn the paucnt and have him cough and breathe deeply every
hour for twclve hours

First Postoperatn e Day

1 Gne 1000 cc of 5 per cent glucose 1n water intravenously with
500 mg of vitamun C and 3 cc of Solu-B dissolved 1n one of the
bottes

2 Demerol, 75 mg cvery four hours, prn

3 Measure intake and output carcfully

Second Postoperative Day

—

Blood chenustry studies to be ordered from the laboratory non-
protein mitrogen, carbon dioxide combimng power, chlondes,
sodium, potassium, complete blood count and hematocnt determa-
nation

Demerol, 75 mg every four hours, prn

Low residue diet

Sulfathalidine, 1 gm four times daily

W

TRANSURETHRAL RESECTION OF BLADDER TUMOR

Postoperatve Orders for the Day of Surgery

1 Food and fluids to be given as tolerated

2 Demerol, 75 mg every four hours, prn

3 Seconal, 1% grains at bedtime, prn

4 Combiotic, 2 cc, ntramuscularly, every twelve hours
5 Connect the urethral catheter to open drainage

First Postoperatine Day

1 General diet
2 Demerol, 50 mg every four hours, prn

Second Postoperative Day

Demerol, 50 mg every four hours, prn
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SUPRAPUBIC PROSTATECTOMY

Postoperative Orders for the Day of Surgery

1 Give 2000 cc of 10 per cent glucose 1n water mntravenously very

slowly

2 Demerol, 75 mg every four hours, prn

3 Combuotic, 2 cc every twelve hours

4 Connect suprapubic catheter to open dranage and connect the -
lying catheter (urethral) to an 1rrigating bottle with a Murphy drip,
and allow normal salme solution to run 1n at the rate of 40 drops
per munute
Complete blood count and hematocrit determination, Stat
Sips of water by mouth post-nausea
Ephedrine, 5 mg , intravenously, at once, and 10 mg , mtravenously,
1f pressure drops below 110 systohe
8 Apply traction to urethral catheter if bleeding 1s excessive

-1 O Ut

Orders Written Later on the Day of Surgery

5 Give 500 cc of blood intravenously, slowly
2 Measure intake and output carefully

First Postoperative Day
1 Soft diet
2 Demerol, 75 mg every four hours, prn
3 Muineral o1l, 1 ounce at bedtime
4 Nembutal, 13 gramn at bedtime, prn

Second Postoperative Day
1 Complete blood count and hematocrit determmation
2 Regular diet
3 Patient may sit up

TRANSURETHRAL RESECTION OF PROSTATE

Postoperative Orders for the Day of Surgery

1 Closed drainage to be attached to the mlymg urethral catheter and
the bladder to be irrigated wath 100 cc of normal saline solution
every hour for four hours, and then four tumes a day
Duracillin, 400,000 unuts daily
Gantrsin, 1 gm four umes a day
Demerol, 75 mg every four hours, prn
Muneral o, 1 ounce at bedume

wobe LN
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6 Tood and fluids to be given orally as tolerated
7 Have blood drawn to cheel, for hemolysis

8 Complete blood count and hemoglobin determination to be made
1n the morning

Furst Postoperatne Day
Demerol, 50 mg every four hours,prn

Second Postoperatne Day
Demerol, 50 mg every four hours, prn

RETROPUBIC PROSTATECTOMY
Postoperatn e Orders for the Day of Surgery

1 Water by mouth, post-nausea

2 Demerol, 75 mg every four hours, prn

3 Gnve 1000 cc of 10 per cent glucose m water with 500 mg of vita-
mn C and 2 cc of Solu-B intravenously, very slowly

4 Combyotic, 2 cc, intramuscularly, every twelve hours

5 Turn the patient from side to side four umes a day

6 Complete blood count and hematocnt determination to be made
1 the mormng

7 Connect urethral catheter to closed dramnage system and imigate

the bladder with 100 cc of normal saline solution four times a day
8 Record 1ntake and output carefully

First Postoperatne Day

1 Food and flmds to be given orally as tolerated

2 Demerol, 50 mg every four hours, prn

3 Conunue to measure intake and output carefully
Second Postoperatne Day

1 Regular diet

2 Demerol, 50 mg every four hours, pt o
3 Push fluds

RADICAL LYMPH NODE DISSECTION AND ORCHIECTOMY
Postoperative Orders for the Day of Surgery
1 Flud to be given by mouth as tolerated
2 Demerol, 100 mg every four hours, prn for pamn
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3 Terramycn, 250 mg four tunes a day
4 Watch bandage in scrotal area to detect any swelling and/or
edema

Furst Postoperatne Day

1 Gantnising 1 gm four tumes a day
2 Turn patient every two hours from side to side
3 Regular diet

Second Postoperative Day

1 Get patient out of bed
2 Demerol, 50 mg four times a day



Chapter 14

PLASTIC SURGERY

ROBERT F STOKES, MD

Pus-nc SURGERY encompasses a broad field It deals with the correction
of surface defects of the entire body and with injuries and congenital de-
tormities of the hands and face

Providing intelligent and efficient care duning the postoperative period
requires a reasonable undertsanding of what was done in the operating
room Frequently the details of this management are relegated to a resident,
intern or nurse who was not a witness to the operation It 1s for this reason
that occastonal brief reference 1s made to operative techniques

GENERAL PROBLEMS
Preparation of the Patient for Surgery

GENERAL PHysicaL CONDITION OF THE PATIENT It cannot be too
strongly emphasized that attention must be given to the patient’s general
physical condition Farlure to detect and correct malnutnition, dehydranon,
anemua, electrolyte imbalance, hypoprotemnenua, or skin mfections wall
cause an alarming increase m the number of postoperative complications
and farlures, and, 1n some 1nstances, be responsible for the death of the
patient

PREOPERATIVE SHAVING AND WasHING  Cleanliness 15 a requsite for
success m any type of surgery In nearly all patents, the operative field
and adjacent areas should be shaved and washed with soap and water the
night before the operation If the ncision will come close to the harrline,
or, 1f the hair will be included mn the postoperative dressing, 1t should be
washed Eyebrows are never shaved

Donor Sites When an extremuty 15 to be used for a donor site, 1t
should be shaved around 1ts entire circumference If the thigh 15 to be used,

373
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1t should be shaved from the level of the mgumnal region to 6 mches below
the knee If the upper arm 15 to be used, shaving should snclude the axilla
and the upper thurd of the forearm

Hands or Feet  The nails should be chipped and cleaned The ex-
tremty should be shaved, washed with soap and water and wrapped 1 2
stenile towel the mght before the operauon

Lips and Mouth  If the aperanon 15 to be done m or around the
mouth, the teeth should be cleaned This also apphes when the patient 15
to receive a general anesthetic for any operation Usually dentures and
removable bridges are taken out before the patient 1s sent to the operating
room If, however, the operation 1s one 1 which the contour of the hips or
mouth 15 a consyderatson, the dentures must accompany the patent to the
operaing room

PREANESTHETIC MEDICATION Prior 1o Local Anesthessa  Local
anesthetics are used on many of the plastic surgery patsents They are not
satisfactory for children or nervous adults A sedauve 1s gren the nught
before, and on the day of operation an average adult receives 3 grawms of
Nembutal two hours before the scheduled tume of operation Ogne-half hovr
before surgery he 15 given § gram of morphine by hypodermuc mjection
He 15 also grven another 1% grams of Nembutal, of not unduly sleepy from
the first dose

Prior to General Anesthesta  When the services of an anesthesiologist
are available the selection of the preanesthetic medhcation 15 left to um

The Operation

There are many excellent books of plastic surgery devoted to the
techmcal detatls of operating One aspect of the subject cannot be empha-
sized too often Thus has to do with the importance of keeping the operating
room as quiet and free from unnecessary nosses and conversations as pos-
sible Pattents are always apt to musunderstand or musinterpret remarks,
especially while under the mfluence of the drugs used for thewr preanes-
thetic medication Teaching can be done 1 the operaung room without
resorting to lengthy recitations or question~and-answer techmuques

Postoperative Management

DResSINGS  Purpose of Dressmgs  Dressings play an umportant role
m the proper weatment of wounds If the purpose of a dressing 15 not
understood, its application 1s apt to be an unscenufic ritual The nature
(open, nfected), extent (small, large, tendon or bone mvolvement) and
locanon (hands, face, perineum) of the wound are pomts to consider 11
selecting a dressing A dressing 1s used for
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1 Protection of the wound from external contamination and trauma
A clean wound that has been closed without dramage 1s sealed by a coagu-
lum which forms and dries within several hours and acts as a barrier to
further bactenal invasion Wounds of the face and head which will not be
subjected to additonal trauma or irnitation frequently need no dressings
Those of the trunk and estremities may be subjected to friction from hinens
and clothing, and nced the additional protection afforded by a dressing
2 Absorption of discharges that result from open or dramned wounds
Both wet and dry dressings are of value for this purpose The wet dressings
favor the removal of wound secretions by preventng the wound exudate
from drying on the surface and acting s a barnier to the further escape of
exudate
3 A velucle for the application of therapeunic agents (chemical or physi-
cal) to the wound and surrounding area Included 1n this group are the
medicated dressings, the omntment dressings, the wet dressings and the hot
wet dressings
4 Compression to mummize edema and capillary ooaing A “pressure~
type” dressing will produce mild compression wiich inhibits wound swell-
g and controls capillary oozing
5 Splnting and supportng the wound Immobihization 15 known to
favor the healing of wounds, and s usually necessary when grafts have been
applied 1n the neighborhood of joints, or when tendons hay e been sutured,
or bones have been fractured
6 Esthetsc reasons Most laymen are unfamiliar with any but the
most tnvial wounds Large wounds or srregular wounds should be covered
with 2 dressing 1f the pauent 1s to be seen by persons who, by their un-
familianty with healing wounds, may portray revulsion at the sight of large
or unusual wounds
Precautions during Dressing Changes  There should be litle doubt
concerming the seriousness of wound infecuions or the responsibility the
surgeon has 1n protectng clean wounds from contamination A person
changing dressings on open wounds and wounds that might be open should
wear 4 mask which covers the nose and mouth The patent should be
masked, too, if there 15 the slightest chance that he might contammate the
wound by coughung or sneezing Wounds and mner dressings should only
be touched with sterile mstruments or sterile gloved hands
There 15 a real danger of mfecting a clean wound if st 15 exposed to
&i :1: t:tf ?sn:;r: ;1:) ;:lkl:xlihimhz, infected wounds have recently been tended
and one a0 Seeve enmeve segarate, well-vennlated dressing rooms
for dreserngs il ek red ward or service, a well-arranged schedule
p reduce the possibility of cross infections The sched-
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ule 15 s0 arranged that the clean wounds are dressed first, the smaller non-
clean wounds are next cared for and the dressings of the larger durty or
nfected wounds are changed at the end of the day As much tune as pos-
sible 15 devoted to allowing the room to air between dressings Only the
snstruments and supphes to be used on the patient are exposed while he 1s
m the reom

Indications for Changing Dressngs Common sense tells us that 2
dressing should be removed 1f 1t no Ionger serves a useful purpose, and,
more mportant, that 1t should be removed if 1t 15 interfermg with wound
hiealing, or if 1t 15 obscuring changes 1 a wound that require prompt atten-
tion The advisability of conunuing or altering treatment often depends
upon the appearance of the wound and surrounding structures

There are several positive mdications for removing the dressing and
mspecting the wound These wclude pam, fever, change m appearance of
the dressing and contamunauon of the dressing

Pan persisting 1n 3 wound for more than forty -eight hours or mcreas-
g after 2 peniod of relative relief should arouse a suspicion of the presence
of mfection Morphine or other sedatives should ot be prven to patients
who have painful eyes or tight bandages unul the cause of the pamn has been
mvestigated and corrected A patient’s complaint of pam beneath a plaster
cast cannot be 1gnored, 1t may be the only warnmng that an area of pressure
necrosts 15 developing

The recrudescence of a fever suggests the possibility of wound i~
fection

Fresh blood soaking through or coming from under a dressing re-
quires mvestigation The appearance of pus or the presence of a foul odor
1s a positave indication for a dressing change

Dressings soaked with wound discharges or saliva, or contamunated
with urme or feces should be removed and replaced

SUTURES Many imterns and residents have difficulty m deciding
swhen sutures should be removed A logical answer to the frequently asked
question, “When should the sutures be taken out®” would be “When the
wound has healed 1o a degree that sutures are no longer needed  That
this 15 not a facetious remark can be appreciated if a hule thought 15 given
to some very fundamental concepts regarding sutures and wound healing

A suture has a single function, namely, to help hold the wound edges
1n apposizon unti the process of healing has advanced to the poit where
separation of wound edges 1s no longer likely

All wounds do not heal at the same rate There are many factors that
influence this rate which vary not only with the type of tissue, but also with
1ts Jocation Skan, tendon and bone all heal differently Tissues which have
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a similar structure will heal at different rates 1f they are from different parts
of the body Ttus 15 well demonstrated by comparing the rapsd healing of
the shan of the face or scalp with the rather slow healing seen 1n wounds
that imvolve the shin of the back, the palms of the hands, or the soles of
the feet

Surgical techmque can influence wound healing Tissuc trauma from
rough handling, hematomas from madequate hemostasis, dead spaces
the wound from improper apposition of tissucs, and 1schemia resulung
from sutures under tenston are all important factors 1n delaying wound
healing

Bacteria and foreign bodies are among the rccognized mmportant
causes of delayed wound healing Many constitutional factors have been
evealed as contnbunng factors in prolonging the time required for wound
healing These 1nclude chrome 1liness, vitamn defictencies, dehydranon,
depletion of body proteins and anemia

In view of the above-stated facts, 1t must be obyous that the lapse of
a speaific period of time cannot be the only cniterion for the removal of
sutures The appearance of the wound provides informauon concerning
the status of healing Separated wound edges, noticeable erythema or
cyanosss, and the presence of more than shght edema or induration are all
sndications of delayed wound healing

If there 15 doubt as to the strength of the wound, one should exercise
the precaution of removing only half of the sutures and observing the
wound twenty-four hours later If, at the end of that time, there has been

no tendency for the wound edges to separate, the remaining sutures are
removed

SPECIFIC PROBLEMS
Skin Grafts and Donor Sites

SPLIT-THICKNESS Shist GRAFT  This graft 1s the kind most frequently
used Many factors ifluence the success or failure of a graft, but, next to
the proper preparation of the wound for grafung, the dressing of the wound
has more to do with the survival of the grafi than does any other procedure

Several things should be considered 1n selecting a dressing that 1s suit~
able First, the condition of the wound at the time 1t 15 grafted should be
apprased Fresh surgical defects can be dressed differently than chronic
wounds with low-grade infecuons Second, the location or site of grafting
should be considered Grafts on eyehds cannot be dressed with a pressure
dressing one could use on an arm Grafts placed mside the mouth cannot
be managed the same as a graft in the mnguinal region
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Dressings  Many types of dressings are i use, but one of the follow-
ing will be sutable for most split-thickness sk grafts

1 PRESSURE-TYPE DRESSING Thus 15 the type most frequently used to
cover the newly grafied surface The unsform pressure that it exerts helps
to prevent collections of blood and serum under the graft, and 1t munmizes
edema 1 the area The matenal selected (nylon fabrnc, rayon, sik, or 3
fine-mesh gauze impregnated with Xeroform) for the first layer of the
dressing 15 one that has a mesh too fine to admit granulations The second
Iayer 1s made of ordinary gauze folds which are laid on smoothly The third
layer should be 2 to 3 mnches n thickness and can be composed of any of

‘Elastlc crrcular bandage

! Mecharmae’s waste,
/ ; fluffed gauze or ABD
A Gauze flats

_Nylon or fine mesh
Fauze covering
raft

&

Fig 1 Pressure type dressing

the following materals mechamc’s waste, fluff gauze, or ABD pads The
outermost layer provides mud pressure and holds the other dressmgs 1
place Thrs 1s exther an elastic circular bandage (Ace), or may be an elasuc
adhestve (Elastoplast) if the graft 1s 1 an area like the chest or abdominal
wall (Fig 1)

2 STENT- OR BOLSTER-TYPE DRESSING This 35 needed m special
regions where ordinary dressings cannot be relied upon to produce satis-
factory pressure and smmobilizaton Examples of such areas would include
the ssde of the mouth, the lips, the eyelids and the neck

The bolster-type dressing requires that the ends of the sutures which
have been used to sew the graft i place be left long These ends are then
tied over a form or a pad composed of waste, cotton, gauze, or other ma-
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tenal Tn many situations it 1s possible to apply an outer dressing over the
pad (Tig 2)

The stent-type dressing 1s commonly used for grafts mside the mouth
The graft 15 apphed directly to the form (usually dental modcling com-
pound) 5o that the raw sidc of the graft faces outward and the epidermal

Sutures with one

end leftlong

Long ends of
sutures tied
ovex a bolstex”
of dressing

Outer circular dress-
g covering bolster
Fig 2 Bolster-type dressing

side 15 1n contact with the form The graft and form are

the defect and are held n place by adgdmonal sutures (Ft:v:eg)msened e

ol 3 n:;s‘;r m;sssnms These are indicated for quite dirty wounds which

o tha::u:f ezzed up before operation, or when there 1s sufficient reason

o e e ection will injure the graft The graft 1s covered with a layer
c-mesh gauze Gauze flats and fluff gauze are next applied The dress~
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1ng 15 soaked with a solution of boric acid or physiological saline solution
Next, an impermeable layer of gutta-percha, oil sik, rubber dam, plasne,
or stmilar material 1s applied over the dressing, ths should be large enough
to reach the skin on all sides beyond the deeper layers of the dressing A
thick layer of cotton, ABD pads or mechanic’s waste 1s applied over the
impermeable layer to give support Thus 1s retamned by a carefully apphed

° % © § N
Stent  Stent covered with skin

graft - raw surface turned
away from stent

Muc membrane sutured
over stent and g‘ra{b

Deepened sulcus to be
Lined with g’.rafb

Fig 3 Stent type dressing

circular bandage This dressing will remain mosst for twenty-four hours
and does not require the use of rubber tubes or catheters as a means of
applying solution to keep 1t wet

4 EXPOSED GRAFTS In certain situations dressmngs are ommitted, be-
cause the region grafted 1s one where even the most carefully applied dress-
ng would soon be displaced An area whuch 1s difficult to dress properly 15
the mngumal region In places like this, one may have a high degree of
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success with grafts if they are cut 1 pieces the size of a postage stamp, are
backed with stenile brown wrapping paper and laid raw-side down on the
recipient ste No dressing ss applied A wire frame or heat cradle (with no
lights 1 1t) can be used to keep the bed Linens from comung imto contact
with the patient The patient 15 instructed to lic flat and as quietly as pos-
sible When he does move, he 1s to watch the paper-covered grafts, obsery-
1ng that s motions do not disturb them Within four or five days the paper
backing begins to separate from the grafts If crusts from dned exudate
form 1n the spaces between the grafts, they can be soaked off by moistened
gauze flats apphied directly to the area for several hours each day The
patent’s actn ity must be restricted for ten days
Management of a Spht-Thickness Shin Graft Donor Sue  Protection
of the sterihity of the donor area 1s of extreme importance Sesere infec-
tions of donor sites arc not common, but, when they occur, they present
difficult problems and requite many weeks for healing Infection may be
the result of carelessness in the operating room, or may result from slipping
of a poorly applied dressing with exposure and irmtation of the donor site
Generally the donor site 15 corered with the pressure-type dressing
To prevent slipping, adhesis & tape can be used to anchor the dressing which
ordinanly 15 left 1n place until the donor site 15 healed and needs no further
protection The nme will vary between ten and fourteen days, depending
upon the thickness of the graft talen Complaints of mcreasing pan or the
appearance of an exudate along the edges of the dressing should arouse
suspicion that an 1nfection 1s present When 1t 15 suspected that this 1s the
case, the exact status of the donor site can be determined by removing the
gfﬁltzsmg When infection 15 present, wet dressings are started without
elay
Subsequent Dressing of Spht-Tinckness Skin Grafts  The time for the
first dressing change 15 frequently decided 1n the operating room when the
graft s being apphed This deciston 1s influenced by the nature of the site
bemg grafted Contaminated sites and sites where hemostasts was doubtful
becanse of continued capillary oozing should be inspected earlier than those
fresh surgicat defects 1n which infection or bleeding under the graft is not a
Likely possibality
Grafts applied to clean surgical defects 1 which hemostasis was satis-
factory may go as long as st or eight days without a dressing change If,
however, continued capull; b 5 ge %
the dresomg should b 119_e “::;y %ozn:ig t‘vlvas a problem durnng the operation,
Bours Ifa hematomy o ved and the graft inspected withm twenty-four
present beneath the graft, 1t can be gently evacnated

and the dressing reappl
plied with firm pressure to bring the graft int
with the entire reciprent sie B e raftunto conta
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Grafts that have been apphed to granulating defects ate usually
dressed on the fourth or fifth day The dressing may, however, be removed
as early as the second day if there was much concern over the cleanlmess of
the area at the ume of grafung

The reward for gentleness m removing the dressing 1s the survnal of 2
tugh percentage of the graft If the dressing 15 stuck, 1t should be soaked
loose, and the mner layer of the dressing separated from the graft with the
greatest of care Except mn those wounds whose dressings are done early,
the sutures are removed at the tme of the first dressing Dead, overlappiog
edges of the graft are tnmmed away If scattered areas of ifection are
present, more cleansing may be needed The blebs should be opened, the
pus evacuated and dead pornions of the graft cur away If exudate has mede
the surface of the graft messy, the area should be gently washed with sozp
and warer Wet dressings are started and continued dady unul the area
cleans vp

A hematoma under a graft must be removed This can be done with
relative ease by mersimg the graft over the hematoma and then expressing
the effused blood That portion of the graft which was over the hematoma
will have a fasr chance of survival if a pressure-type dressing 1s apphed

Determining when the graft has “taken’ 15 seldom a problem for ex-
perienced surgeons A graft that has taken will show no evnidence of nfec-
tion, will be firmly adherent to the underly g tissues and will have a piok
color When healing has been unmterrupted, one may discontinue aff dress-
1ngs by the tenth or twelfth day, except when the area 1s subjected to motion
or trauma, 1 which case protection should be provided as long as three
weeks

FuLL-THICRNESS SKiv Grarrs  These are free grafis of full-thick-
ness skin down to the level of the subcutancous tssue They are used Jess
frequently than spht-thickness grafts, and are reserved for siuations de-
manding 2 better cosmetic or functional surface and presentng 2 reciprent

site that can meet their exacung requirements

Dressings These may be of a type sumalar 1o the pressure- or bolster-

type dressings described for use with the splu~thickness grafts Extra care
must be taken to wsure adequate immobthization Unless a2 complication
develops, the dressing should remam m place for at least eight days Whean
1t 15 removed, all sutures are taken out If the graft 1s clean, the dressing1s
reapphed If blebs are present on the surface of the graft, they should be
opened and dead epidermus cut away Sloughs should be removed, espe-
caally if there 1s any pus under them The presence of mnfection 1s an mndica-
tron to Start using wet dressings

Donor Areas  The smaller donor areas are often closed primarily
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by undermming the <kin edges and the bnnging them together to chmnate
the defect The donor sites from wlich larger full-thickness grafis hasebeen
taken cannot be handled by primary closure, and must be covered with a
free spht-thichness <han graft to avoid leassng a large open wound Whena
sphit-thickness shin graft 15 used to cover the donor site, its management
becomes the same as that employed 1n caring for any spht graft to a clean
wound

Tube Pedicles and Ilaps

Flaps and tube pedicles serves as sources of full-thickness skin and
subcutaneous tissue They are charactenzed by the fact that for a perod of
ume they must be attached to both donor and recipient sites They cannot
survnve if detached from the donor site before they have developed a suf-
ficient blood supply from the recipient site

Anything which nterferes with the airculavion 1n the tube or through
the base of the pedicle before the new blood supply 15 established will pro-
duce necrosis of the flap or tube Tactors which interfere with the blood
supply are displacement, tension, torsion, constriction and infection More
flaps are lost from inadequate venous dramnage than from msufficient ar-
teral blood supply Inadequate venous dramnage mamfests aself first by
cyanosts, then blistening, and finally gangrene

Flaps and tubes require early and frequent mspection to guard agamst
displacement, torston and constriction_The circulation at the very end of the
tube or flap must be cheched within two hours after the operation and every
two to three hours for the remamnder of that day It should be mspected
twice daily after that The end can be exposed for mspection by removing
the dressing over 1t At all other times the dressing should be 1n place The
color of the skin should be noted The color changes at the end of the flap
are gurdes to the circulatory status—duskiness indicates venous congestion,
and blanching 15 indicative of msufficient artenal supply Artenal crcula-
tion ss judged by pressing on the flap and noting how quickly the color re-
turns when the pressure 15 released A hematoma developing under the flap
xould be evacuated before the pressure 1t exerts on the under surface of

w;}f;l:h?g;;s compression and thereby interferes with the circulation
tensxgglel pedﬁcle must remam free of pressure, constriction, kinks and
- t will tolerate only nummal torsion (A tube tolerates torsion and
gulation shghtly better than does a pedicle flap ) Whenever there 1s the
fgjzl:lhty that motion mught result 1n tension, torsion, angulation, or con-
Ofte;:, 1; becomes necessary to jmmobilize the adjacent jomts and parts
plaster cast 1s the only means of providing suffictent immobaliza-
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nion, although 1 many situations adhesive tape and bandages will provide
adequate support and restrawnt

An average of two to three weeks 1s needed before the end of a tube or
flap picks up a blood supply from the recipient site which s capable of
sustaining the transplanted tissue As a means of hastemng and encourag-
mg this blood supply, the circulation through the base of the pedicle can
be occluded pertodically for short intervals after the first ten days The tune
of occlusion 1s gradually increased as the time for the appearance of cofor
changes 1n the end of the flat 15 increased The pedicle can be occluded by

Fig 4 Tubed pedicle and method of ecclusion of 1ts airculation

compressing it with a rubber-covered mtestinal clamp or a sumple device
dllustrated m Figure 4 Compresston 1s apphied along the base of the pedicle
with yust enough pressure to cut off the blood supply without brusing the
tissues

Operations on the Face

GENERAL POINTS 1N PostoreraTive CARE  The patient should bave
the constant attention of a well-trained alert person Some patients con~
tinue to bleed and others are subject to blocked arrways After all mouth
operations 1t 15 Wise 1o place the panent in the prone positton so that flwds
can run out of his mouth ‘The head should be lowered or carefully held
over the edge of the bed if the patient 1s asleep and having trouble with
choking Aspiration should be used to remove fluid and secretzons from the
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back of the throat and mouth ‘The suction machine snd catheter must be
available and ready for use at all tmes

One must be certan that the awrway 1s open and that there 1s a free
exchange of aur before leaving the pauent alone for cven a few munutes If
the exchange 15 not free, the rubber mirway (mouth or nasal) should be
adjusted to different levels and the throat aspirated If the bloching 1s not
rehicved, the tonguc should be pulled forward (with a towel clip, 1f neces-
sary), and the back of the throat mspected and palpated for loose packs and
clots, which must be removed at once Tight dressings must be loosened
These measures should be instituted and exccuted quickly

. Canvas head cap

\\\ Hooks on cap

\ Molded plastze chin cap

Fig 5 Head cap and chun cap for immobilization of jaws

FACIAL BoNe FracTures Mandibular Fractures The essentals of
treatment, as 1n all other fractures, are accurate reduction and 1mmobiliza-
ton Seldom are complicated apphiances needed Most fractures that occur
n adults and older children with good teeth can be immobilized by the use
of wires which hold the teeth of the lower jaw 1n occlusion with the teeth
;f the upper jaw (Gilmer mterdental wiring) A tooth lying in the line of
rl{;lcmre should usually be left i place during the pertod of immobilization
e sl;cs espectally true of molar teeth which tend to prevent the upward
whgn ‘;:lent of the postertor fragment General anesthesia 1s not desirable
s ;(elst are going to be wired since there 1s a danger of postanesthetic

and vomiting causing asphyxia If a general anesthenc 15 used, the
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upper and lower wire loops are applied, but the connecting wires between
the upper and lower teeth are not put on untl the patient 1s fully awake and
the danger of vomuting 1s passed

When the upper and lower teeth are wired together the patient should
be mstructed regarding the quick removal of the wires should he expertence
nausea or the threat of vormiting Ordinarily, union across the fracture site
will be sufficiently firm to permut the removal of the wires in five to six
weeks Durning thus pertod, the patient lives on a hquid diet He mamtams
his oral hygiene by the use of mouthwashes following meals and by remov-
1ng accumulations of mater:al from the outer surfaces of the teeth and the
wires with a small toothbrush

Fractures occurring m edentulous jaws and having only mummal dis-
placement of the fragments can be treated by the most conservative meas-
ures Sufficient immobilization 15 obtained by having the pauent wear a
head cap and chin cup (Fig 5) These are appled with only enough pres-
sure to remund the patient that excessive tallung and chewing are to be
avoided

Fractures occurring i edentulous jaws and presenting marhed dis-
placement of the fragments (especially lateral displacement) require open
reduction and direct wiring of the bone fragments Occastonally a Krsch-
ner wire 1s passed through the mandible and across the fracture site If 2
Kirschner wire 1s used, 1t 1s cut off about 1 cm outside the skin and the
exposed end 15 covered with a small dressing until the wire 15 to be removed,
usually four to six weeks later

Zygomauc-Maxillary Fractures These fractures are frequently over-
looked because of the swelling that accompantes them As the swelling sub-
sides, both physician and patient become aware of an abnormal flatness on
the 1njured side of the face Treatment consists of replacing the fragments
and retaming them 1n position with as little manpulation as possible Gen-
erally, an open reduction 1s required, and, if the fragments, after bemng
reduced, will lock m place, no other means of stabihzation 1s needed When,
however, there 15 extensive comminution, it may be necessary to wire some
of the fragments and support the antertor antral wall with a petrolatum
gauze pack This pack 1s placed 1n the antrum by making an incision 1n the
upper buccal fornx and nserting the pack into the antrum through the
incision and through the fracture Line 1n the anterior antral wall The end
of the pack 1s left protruding from the incision mn the formx The pack 15
allowed to remamn for ten days, unless elevation of temperature or local
signs mdicate that the pack 1s a source of trouble If this occurs, the pack
must be removed Pressure on the cheel. (as from 1ce bags, pressure dress-
1ngs, and the like) must be avorded
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Nasal Bone Fractures 1o smphfy the presentation, these fractures
will be cansidered 1n two categories (1) those that arc laterally displaced
from a side blow, and (2) those that are depressed (“squashed in”) from a
frontal blow

After the laterally displaced fractures are reduced, they have very
Iittle tendency to become displaced again, and thetr management 1s not
difficult The depressed fracture, however, has a much greater tendency
toward displacement afier teduction Afier clevation, petrolatum gauze
pachs are nserted 1n the nostnils to control hemorrhage and to prevent
overcorrection with narrowing of the nostrils and airways The packs are
removed in forty-cight hours An eaternal aluminum nasal splint 15 used to
protect the nose from further 1njury

When the nasat bones have been communuted and the septal support
1s badly shattered, there 1s a strong tendency for the septal fragments o
sink inward carrying the nasal bone fragments with them These fractures
may require the use of through-and-through wires betw een the nose and
and the face The sutures arc tied over picces of lead or tin-foil plates on
either side The regular hight aluminum sphint 1s applied over the nose and
the plates This sphint should be removed every other day The skin of the
nose 1s to be cleaned and inspected for signs of pressure resulung from the
splt or the plates The total period of immobilization averages berween
ten and fourteen days

OPERATIONS ON THE NOSE  Preparation for Surgery  When an opera-
tion 15 to be done from within the nose, the hairs inside the nostrils should
be clipped and any dried crusts removed the mght before the operation
Just before the start of the operation, the inside of the nose 1s agam cleaned

Care Follounng an Osteopl: Rhunoplasty ‘The patient should le
quuetly for the first few hours The head should be slhightly elevated Gauze
Pads wrung out i 1ce water (ot 1ce bags) may be applied to the eyelids dur-
1ng the first day to munimize swelling

The small petrolatum gauze packs which are inserted 1nto cach nostril

at the end of the operation are an aid 1n controlling postoperative bleeding
These should be removed on the second day The packs are then left out
unless bleedings starts, n which case clean packs soaked 1n 1 5000 epineph-
rine solution are remserted for another twenty-four hours At the time the
Packs are taken out, the patient must be warned agamnst blowing tus nose
are OI;‘::‘ zsu;ﬁ'::::;l ;1 cause of complamt If present, codeme and aspirim
or relief A mild sedative given at bedtime helps to
relieve the discomfort from enforced mouth-breathing
rml:ﬁ:‘;’:{i‘;ﬁ:ﬁlﬁ;ﬁgessmg taped over the end of the nose helps to
packs and absorbs blood during the first day
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or two Unless this pad becomes unusually soded with blood, 1t 15 not
touched unul the second day, when the packs are to be removed

The nose may be supported with a splint The materal used should
be Iight and eassfy molded It 1s held m place by strips of adhesive tape
which extend onto the cheeks The splmt can be removed by the fourth
day and 15 seldom needed more than ten days

The sutures witlun the nose are removed on the tenth day

Rinnoplasties wath Cartilage Implants  The cartilage may be taken
from the patient’s thoracic cage, or it may be preserved homogenous
carnlage

If the patient’s costal cartslage 1s to be used, the area between the
clavicles and the umbihicus should be shaved and washed with soap and
water the mght before the opersuon It 15 washed agamn and nased with
alcohol before the start of the opetation

If stenle homogenous cartifage 1s to be used, 1t should be brought to
the operating room before the start of the operation The cartilage 15 stored
m 2 solution of 1 5000 colorless aqueous Merthiolate and kept 1 the Te-
frigerator at 40° F Tt may be preserved for many months, if the solution 13
cuftured and changed each week At the time the cartlage 1s obtamed, 1118
placed 1n a 1 1000 solution of colorless Merthiolate for two weehs If, at
the end of that time, a culture of the solution 1s negative, the 1 5000 soluton
15 substituted )

OPERATIONS ON THE Lips AND MoutH  Cleft Lip Repars  Repans
are generally undertzken early, usually when the chiid 1s between two and
six weeks of age An infant will tolerate susgery better if he weighs at Jeast
7 pounds Infants who are being brought mto the hospital should be ad-
mitted forty-eight hours before the ume of surgery to provide ample oppor-
tunsty for obsenvation Cond which cont d surgery are jaun-
dice, respiatory mfections and pustular skin eruptions The hemoglobm
fevel should be 10 gm or above

PREOPERATIVE PREPARATION  Because excessnve bleeding 15 a hazard
1n these operauions, the chuld should have an adequate viamn C mtake for
at Jeast two weeks prnior to surgery Bleeding and clotting tmes should be
checked before the operation Abnormal results require that further mves~
ngation be made

The chuld must not be dehydrated when he 1s brought to the operating
room Infants may be gven their formula of mutk unnl four hours before
operatron and 6 per cent sugar water up to two hours before operationt
With older children, the breakfast 15 ormtted, bur they can have clear
iquids up to two hours before surgery

POSTOPERATIVE CARE  The panent 1 kept under constant chservation
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untl 1t 1 certamn that there 15 no obstruction to the airway and that blecding
bas stopped I bleeding occurs, the child should be turned face down untl
the bleeding 15 controlled 1f, after fifteen to thirty minutes, no further
bleeding 15 encountered, he may be placed in a more comfortable position
Repeated srralloang may be a sign of hemorthage Continwing hemorrhage
requires paching under the hp
The suture line should be kept clean A muld alkaline antiseptic solu-
tion on a picce of cotton can be used to remos ¢ any crusts that form from
nasal secretions or following feedings
Water may be gunen as soon after the operation as the child can take
1t The food may be of the same type as he was g en before his operation,
but he should not be put to the breast or given a bottle Instead, feeding
should be done with a dropper, 2 syringe, a cup, or a spoon At the end of
seven days, the previously bottle~fed baby may return to the botte pro-
sided the holes 1n the mpple are enlarged The breast-fed baby may return
to the breast after the fourth day of syninge feeding
The child must be prevented from getung his hands near his mouth
This can be done by the use of arm cuffs or well-padded splints that heep
the forearms extended
The pack 15 removed from the nostril at the end of forty-cight hours
Sutures 1n the skin are remosed between the fourth and sixth days, those
mside the bip, 1f nonabsorbable, can be removed after the tenth day
Cleft Palate Reparrs There 1s still disagreement concerning the 1deal
age at which surgical repair should be undertahen There 1s no reason for
urgency, and most repairs are delayed unul the child 1s at least eighteen
months old
PREOPERATIVE PREPARATION  These children may suffer from various
degrees of anema, becanse of feeding difficulues “The level of hemoglobin
should be checked, and, if found low, a transfusion should be given before
the operation Ten grams 1s considered the mimimal hemoglobin level
Outis media 15 a complication commonly associated with an open
palate It 15 not a contraindication to operation, unless 1t 15 1n a stage of
acute exacerbation Thus can readily be determuned by the appearance of
the tympamc membranes, the temperature and the whute blood cell count
Feedmgs and flmds can be continued up to the ume of operation, as
Was outhned for older children bemg prepared for cleft lip operations
POSTOPERATIVE CARE  There must be constant attendance of the pa-~
tient unul all doubt concermng tespiratory obstruction or continued bleed-
Ing 1s removed The child should be turned so that lus face 15 down until
M 1 certam thar bleeding has stopped Repeated swallowing 15 a sign of
continued bleeding, while restlessness may indicate excessive blood loss or
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or two Unless this pad becomes unusually soiled with blood, it 1s not
touched until the second day, when the packs are to be removed

The nose may be supported with a splint The matenal used should
be light and easily molded It 1s held 1n place by strips of adhesive tape
which extend onto the cheeks The splint can be removed by the fourth
day and 1s seldom needed more than ten days

The sutures withun the nose are removed on the tenth day

Rlunoplasties with Cartidage Implants The cartilage may be taken
from the pauent’s thoracic cage, or 1t may be preserved homogenous
cartilage

If the patient’s costal cartilage 15 to be used, the area between the
clavicles and the umbihcus should be shaved and washed with soap and
water the mght before the operanon It 15 washed agan and ninsed with
alcohol before the start of the operation

If stertle homogenous cartilage 1s to be used, it should be brought to
the operating room before the start of the operation The cartilage 1s stored
m a solutton of 1 5000 colorless aqueous Mertholate and kept mn the re-
frigerator at 40° F It may be preserved for many months, if the solution 1s
cultured and changed each week At the tume the cartilage 15 obtamed, 1t 15
placed 1 a 1 1000 solunon of colorless Merthiolate for two weeks If, at
the end of that tume, a culture of the solution 1s negative, the 1 5000 soluton
15 substituted

OPERATIONS ON THE L1rs AND MouTH  Cleftr Lip Reparrs  Repaus
are generally undertalen early, usually when the child 1s between two and
six weeks of age An infant will tolerate surgery better 1f he weighs at least
7 pounds Infants who are bemng brought into the hospstal should be ad-
mutted forty-eight hours before the ime of surgery to provide ample oppor-
tunity for observanion Conditions which contramndicate surgery are jaun-
dice, resprratory wfections and pustular shin eruptions The hemoglobm
level should be 10 gm or above

PREOPERATIVE PREPARATION  Because excessive bleeding 15 a hazard
1 these operations, the child should have an adequate vitamun C sntake for
at least two weeks prior to surgery Bleeding and clotung tunes should be
checked before the operation Abnormal results require that further mves-
tigation be made

The chuld must not be dehydrated when he 1s brought to the operating
room Infants may be gnen their formula of milk untl four hours before
operation and 6 per cent sugar water up to two hours before operation
With older children, the breakfast 1s omitted, but they can have clear

liquds up to two hours before surgery
POSTOPERATIVE CARE  The patient 1s kept under constant observatton
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chin The collar 15 then wrapped firmly, but not ughtly, around the neck
and 1 finally tied with tape

Operations on the Hand
Svrorry ForR DUPUYTREN's CONTRACTURE I both hands are m-
volied by the disease, only one hand 1s sclected for reparr ata time This is

done to avord making the pauent totally dependent duning the postopera-
tnve penod
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Fig 6 Dressing following operation for Dupuytren s contracture Pressure
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18 maintained onto palm to
P-D should pe greater than M-1,

the po formation

& Preparation for Surgery Shaving should be done the mght before
© Operation and should mclude the dorsum of the hand and the forearm
to (ti.he elbow The fingernarls are to be chpped and cleaned, and the hand
and forearm washed with 503p and water A separate area should also be
:zg:;ed feix: the possible use of 2 full-thickness skin graft The site selected

€ as free of harr as possible T
OPPOSIE S 13 p ¢ The nner aspect of the upper arm of the
dess Pagopera!we Care  The dressing that 1s apphed to the hand must be
e mir:s t(;_ AN pressure on the palm to minimize the possibility of
ma formation (Fig 6) Hematomas are complications which are too
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respiratory obstruction If the child 15 having difficulty 1n breathing, the
pack, which was placed under the palate flaps, may have become dislodged
and be hanging down 1n the pharynx

Flwds by mouth may be started just as soon as the chuld wants them,
usually 10 two to three hours The feedings should be given from a cup or
spoon By the evening of the operation, the feedings of thin-cooked cereals
and pureed foods may be started After each feeding the mouth can be
cleansed by giving a little warm water Hard foods are to be avoided for one
month During this period the patent should be prevented from putting
his fingers 1n hus mouth He should not be allowed to have small toys that
he might put 1n his mouth

Fever 1n the postoperative period may be due to dehydration or a
flare-up of the ovtis media The otiis should be treated by giving ant-
biotics and performing a myringotomy, 1f mndicated

Sutures are seldom removed 1n cleft palate cases Nearly all will have
fallen out 1n thirty days, and any that remain after another month can be
removed

Pachs used under palate flaps generally remam for forty-eight hours
If they are the cause of discomfort, they are removed sooner

Do nothing 1o cause a child wuth a cleft palate reparr to struggle or ety

Operations on the Neck

PREPARATION FOR SURGERY ~When the operation 1s apt to be exten-
sive, as 1n patients undergoing neck dissections, the area shaved should
extend from the top of the ear around to the middle of the back of the head
on the side to be operated upon, and should include the entire neck and
antenor chest as far down as the rupples

PosTorERATIVE CARE  Constant attendance 1s needed untl the patient
15 fully awake One must watch for signs of bleeding or difficulty 1n breath-
ng and swallowing Evidence of bleeding should be reported to the surgeon
immeduately If there 1s any evidence that the dressings have been applied
too lightly, they should be loosened The mutal dressings are usually
changed by the second day Drains are rarely left in for more than four
days, and are frequently removed sooner, depending upon the amount of
discharge noted at the time of the dressing change

If skin grafts have been applied to the nech, a swtable method of
immobslizaton must be provided A Schantz collar 1s very useful and 15
simple to make A prece of stockinet 72 mnches long and 8 inches wide 15
filled with a dozen layers of sheet wadding of proper width The ends of
the stockinet are then sutched and a piece of tape 15 sewn to one end The
collar 1s applied over the wound dressing and wrapping 1s started under the
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THE TREATMENT OF BURNS

ROBLRT I STORIS, MD

'I;IE BURNED PATIENT, 1n his fight for survival, reacts to the mjury with
vanable and complex compensatory adjustments 1f the adjustments are
successfully made the process ends with recovery If; however, the response
1s adequate, addional pathological processes develop to bring him closer
1o death

Not all burns are severe enough to threaten hfe, but all deep burns
and those that 1nvolve more than 10 to 15 per cent of the body surface are
major traumatic 1nsults capable of producing death unless the mdividual
recewves adequate support during the period when profound demands are
bemng made upon Ius physiological resers es

An outline of treatment can be of value only if st 15 used as a guide that
15 mtelligently modified and altered to meet the individual problems of
each patient as they become apparent Some problems can be anticipated
and, by proper therapy, avoided, but 1t 15 wise to remember that the “rules™
in medicine are notorious for their exceptions

The treatment of burns 15 a complex subject In an attempt to avord
confusion 1n this presentation, 1t will be made 1 two sections one dealing

w1th general supportive therapy, and the other with the local care of the
burned surface

GENERAL SUPPORTIVE THERAPY

Relef of Symptoms
PAIN  The amount of
severe, mo:

th

Patn experienced vartes greatly When pam 1s
rphune or Demerol 15 the drug of choice It should be given via
€ mtravenous route Children and elderly adults often respond to a milder

393
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frequent and are favored by an improperly apphied dressing The metacarpo-
phalangeal joints are :mmobilized by the dressing, but the provmal and
distal interphalangeal jomnts are allowed freedom of motion If 2 dram had
been used, 1t 18 removed twenty-four hours later and the dressing reap-
plied Dresstngs are needed for two weeks during which time they mam-
tamn the metacarpophalangeal jounts and distal palmar crease immobilized
When a free graft 1s used, the period of smmobalization 15 extended for one
more week

The skin sutures reman for a full two weeks

SurGICAL REPAIR oF TENDON INJURIES Preparation for Surgery
The hand and forearm are shaved and cleansed 1n the same manner as was
outhned for patients with Dupuytren’s contractures When a tendon graft
15 10 be taken from the foot and ankle, the lower extremuty 15 also prepared
the mght before the operation  Shaving extends to the level of the hnee

Postoperative Care  After a tendon 15 repasred, splnting 15 indicated.
Flexor tendons require immobilization of the wrist i a postton just short
of full flexson Tlus can best be achieved by using a plaster-of-pans sphnt
which extends from the upper third of the forearm over the dorsum of the
wrsst and hand to end at the level of the metacarpophalangeal joumts A
circular bandage 15 used to hold the plaster sphint 1 place The fingers are
left free to move

Extensor tendons require immobihization of the wrst m neatly com-
plete extension Thus 15 achieved by the use of a plaster sphnt which 15
apphed to the flexor surfaces of the forearm, hand and fingers When the
tendons were severed m the fingers, the splnt should extend as far as the
distal creases of the fingers If the site of severance was 1 the dorsum of
the hand or the forearm, the splint need extend only as far as the proumal
mterphalangeal jonts

Immobslization should continue for three weeks 1f the tendons have
been repaired by use of a “pull-out” wire If stk was used to repair the
tendons, motion 1s permutted about one week earhier

Skin sutures can be removed after the fourteenth day, if there 1s Do
evidence of delayed wound healing

When immobihization 15 discontinued, the patent 1s allowed to use
his hand, but 1s wamed aganst forceful actve moton before the end of
six weeks
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into the arca of inyury and to provide those needed to meet daily obligatory
requircments

There s a general tendency 1o oserestimate the extent of a burn and to
underestimate tts depth  Most expenenced observers admit difficulty 1n
csumating the depth of burns, the depth usually beng greater than first
estimated

After all remaining clothing 15 removed, an estimate of the percentage
of the body surface imvols ed by the burn can be made by using the approx-
mate “Rule of Nme ™

PERCENTAGE PERCENTAGL
9 Head 9
1 Nech 1
9 Each Upper Extremuty 9
18 Anterior Trunk 18
18 Postenior Trunk 18
18 Each Lower Extremuty 18
Including buttochs

Note The above figures are not valid for in-
fants and children because head and trunk
surfaces are relatively greater

Several formulas are available for esumating the quanuty of fluids
required, but st should be emphasized agan that the arburary apphcation
of any formula to indsvidual problems frequently leads to over- or under-
correction of the disturbance and a false sense of security

The “surface area—ueight formula’ 1s useful in calculating fluid needs
of adults and older children who have burns that molve up to 50 per cent
of their body surfaces This formula SERVES As A Basis for calculanng the

amount of fluid needed to compensate for the loss of extracellular flwd 1nto
the mtersunal spaces

BLOOD Body weight (kilograms) X percentage of body surface 1n-
volved equals the amount of blood (cc ) to be given 1n first
twenty-four hours (One-half of this amount to be givenn the
first eight hours, the remaiming half to be given duning the
next sixteen hours )

ELECTROLYTE  Body weight (halograms) X percentage of body surface m-

:gxt:l":’xgxir;m volved equals the amount of electrolyte contamming flwsd to be

grven m the first twenty four hours (One-half of this amount
10 be gaven during the first exght hours, the remarnung half to
be given during the next sixteen hours )

Fluds to satisfy “obligatory water requirements’ are those needed to
provide for the normal daily losses through the shin, lungs, ludneys and



394 THE TREATMENT OF BURNS

drug which can be given orally When morphine 15 used for a child, the
dose 15 approximately 1 mg for each 10 pounds of body weight

Hysteria  Thus 15 seen occastonally It responds well to barbiturates
and the admimstration of oxygen

Prevention and Treatment of Comphcations

EpEMA OF THE GLOTTIS AND PuLmonarRy EpEma  These requure
prompt and vigorous treatment Hoarseness 1s 2 symptom of laryngeal m-
volvement Crowimng noises, gasping and cyanosis may or may not be
present An emergency tracheotomy must be performed if edema of the
glotus threatens resprration Oxygen must be given 1f pulmonary edema 1s
developing Postural dramage and tracheobronchial asprration may be of
addonal value The resprratory emergency 1s often called the “only true
emergency in burns ”

SecoNDARY SHOCK  Shock withits profound disturbances in flud and
electrolyte balance and 1ts impairment of renal function must be antcipated
and prevented If developing, it must be treated

Shock 15 mitiated by the destruction of blood cells and by the loss of
extracellular flud mto the area of myury This decrease mn blood volume
results 1n a decrease 1n blood flow, lowering of blood pressure, tissue anoua
and an mcrease 1 capillary permeability with a further loss of blood
volume

The tume of omset of shock 15 usually somewhere between two and
twelve hours after the burn was sustamned The peak of shock corresponds
with the peniod of maximum tissue edema whach usually occurs 1n thirty-
six to forty-eight hours

Chuldren will exhibit symptoms of shock earlier than adults, and -
tense thirst 15 one of the earliest symptoms Other symptoms to be watched
for are complamts of bemng cold, apprehensiveness and restlessness As
shock becomes more profound, the apprebension may be replaced by
stupor Lowered body temperature, decreased blood pressure, skin pallor
and a pulse that 1s weak and thready are well recogmzed signs of shock

Therapy 1s wsttuted to compensate for the distributional shift of
extracellular fluid and to correct the disturbances m osmolar concentration
and composition that des elop as the result of this shuft To provide proper
treatment, one must know how o calculate the approxumate quantittes of
flurd that are needed and what fluds are best swited to meet these needs,
and then be able to evaluate the adequacy of therapy

Estumanion of Flutd Regusrements The quanuty of flnd needed 15 -
fluenced by several factors—extent of the burn, depth of the burn, the size
and the age of the mdividual The flwds will be used to replace those lost
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oral route Moyer has warned agamst the danger of “water intoxication,” a
condition manmifested by headache, vomiung and convulsions It 1s behieved
that this 15 the result of a lowering of the osmolar concentration of the
plasma solutes by the ingestion of large quanutics of water when the rate
of urnary excretion 1s low As a means of presenting thus condition, 1t has
been recommended that water by mouth be restnicted for two to three days
after the injury and that a sodium salt solution be used for drinking This
solution 1s made by dissolving 3 10 4 gm of sodium chlonde and 1 5t0 2
gm of sodium brcarbonate 1n a hter of 1ced dnnhing water Adults and
older children tolerate this preparation better than do infants and younger
children, who are very apt to vomit when given preparations which are not
extremely palatable
Control of Flind Therapy It must be remembered that the suggested
formulas are only guides and the adequacy of therapy wili have to be judged
by close clinical observations and repeated laboratory studies
Chncal control of fluid therapy depends upon an accurate account of
the patient’s urinary output and a careful appraisal of the patient’s response
Urtary output recording 1s one of the best methods of determiung
whether the fimd needs of the pauent are being sausfied To mnsure accurate
recording, an indwelling catheter should be used An average adult who
mantams a unnary output of 50 to 100 cc per hour 1s recening enough
flud A falling or low urinary output of 30 to 5 cc for three hours or more
mdicates that therapy 1s inadequate and an increase n the amounts 1s mndi-
cated An output of more than 100 ¢cc per hour for six hours calls for a
reduction 1n flmd therapy 1f pulmonary edema and congestive failure are
to be avorded
If large amounts of flmd are being administered, and the hourly urin-
ary output remains low for many hours, this should suggest one of two pos-
sibiliies an msufficient quantity of fluid 15 being given, or a renal lesion
renders a greater unnary output wmpossible To continue therapy, if the
kudneys are incapable of responding, 15 to lead the patient into congestive
f:zexhér; The differentiation of these two fundamentally different causes can
ermmed by admimstering 1000 to 1500 cc of flmd rapidly by vemn
within a period of one hour If a clear-cut increase hourly unne output
occurs, one may safely conclude that the kidneys are able 1o handle the
water, but that the wound demands are not being met by the previous
‘:;‘1;5; ;:;?::::erlli lt‘lsletx;:; no Llc:;:ey :esponse, 1t becomes necessary to
Appearance and response o}) fh‘ew;at:n(tr::elm;::sable dging th
e[fecuveness of treatment One should repeatedly note the ﬁe):ta%l;itu:
¢ strength of the hand grip, the temperature of the uninjured extremmesi
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other avenues The amounts will vary depending upon the age of the
patient, presence or absence of fever, vomiting, humdity and temperature
of the room, and diarrhea or other abnormal losses Approximate values
are

ML
ADULTS Urine 1500
Teces 100
Lungs 400
Skun 600

Total 2600 m! /day

CHILDREN  The total amount required by a child 1s less, but, based upon body
weight, the amount 1s relanively greater

Infants (2~10kg) 300~840 m] [day
Chuldren (1040 kg) 840~-1500 ml [day

Composition of Fliuds  Blood and sodrum-~contamning electrolyte solu-
tions have been found to be the most effective 1m combatng shock and
restoring electrolyte balance

Blood restores circulating blood volume quuchly and severe anemia 15
fess likelv to develop when blood 15 given during the early stages of treat-
ment than 15 otherwise the case Often there 15 a delay in the adminstration
of blood because ttme 15 required for typing and crossmatching The perph-
eral vems should not be allowed to collapse durmg thus imterval, and
treatment should be started using plasma or dextran Normal saline solu-
non may be used temporanly for shock therapy to prevent the collapse of
vems If plasma or dextran 15 used, the amount given should be subtracted
from the calculated amount of blood to be admmustered

After the blood 1s given, solutions contaming sodium are admunstered
10 help establish normal electrolyte balance Ringer’s solution, lactated
Ringer’s solunon or phystological salt solution may be used

Acidosis may be present and should be treated It 1s often the result of
a combinauon of factors—loss of bicarbonate (with sodtum) nto the mter-
sunal spaces, starvation hetosts, nfection and retention of acid metabolites
due 1o 1mparred renal fonction An attempt should be made to keep the

catbon dioide combimng power above 40 volumes per cent If acidosts
ensts, a one-sixth molar solunion of sodm lactate may be given if Inver
function 15 adequate Sodium bicarbonate solution should be reserved for
those patients having severe acidosis with known hiver damage

The addisonal flmds needed to meet the daily obhgatory requirements
can be given as 5 per cent solution of glucose in diststled water If the pa-
trent 15 able to drk, part of his requirements can be sansfied by using the
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the first seventy-two hours 1n sesere burns The number of red cells de-
stroyed during this period vanes with the extent of tissue destruction
Generally, the relatine number of cells destroyed 1s small, but infection
adds to the difficulty, and there desclops a chronic anemiz which must be
combated unui healing 15 complete Patients who have been gien blood
early are less apt to develop ancma as severely as those who were treated
with plasma
Healing wall be more rapid and grafting more successful 1f the hemo-
globm value 1s maintaned at 85 per cent or hugher Trequent transfusions
are needed to mamtam this level and a liter or more of blood each weeh
may be required The intake of large quanuies of ron, I er, proteins and
calories 15 of definute value, but atone 1s rarely sufficient to heep the hemo-~
globin level at the desired 85 per cent
InFECTION  There 1s evidence that at least part of the “toxerma” of
burns 15 the result of infection Certam precautions must be observed to
keep infection at a mummum These include proper care of the burned
area with avordance of additional contamunation, early grafung and the use
of antibiotics Care of the burned surface and carly grafung are discussed
under another heading
Tetanus 15 a ternfying disease which, though rare, may occur in burn
patients 1f prophylactic treatment 15 omutted or inadequate For those who
have been actively immumized with tetanus toxord, a booster dose of 1 cc
1s mdicated Fifteen hundred to 3000 unuts of tetanus antitoxin should be
gien to all others after they have a shin test
Anubiotics are of value 1n controlling infections tn burns Pemeilln
may be given, using 300,000 unus of procame perucillin forufied with
100,000 units of crystallne penicilln G 1n o1l every twenty-four hours
The vide-spectrum antibiotics are of value 1n prevention and control of
nfection Orgamsms 1dentified from cultures of the wound surface should
be tested for sensiivity The most suitable antibiotic can then be selected
and used
MAINUTRITION  Thus 15 a problem frequently seen 1n the sev erely
burned patent tis probably due to a combinaton of toxicity, mnamuon,
aud mfection In those with severe burns, there 1 an mcrease 1 the anab-
olism of proten and a tremendous mise 1n the urnary mitrogen excretion
and an increase 1n the nitrogenous elements 1n the stool
Every effort must be made to maintam adequate nutriion The food
Pprovided must be high 1n calones and contain a complete metabolic mixture
(t’lt;pmtem’ carbohydrates, fats, vitamuns and minerals Adults with burns
ana&; ;ns\(?)‘(’)‘:lt&t; ;95 :);: cent of the body surface require 200 gm of protein
y Those with burns of over 20 per cent requure as
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the character and rate of the pulse, the blood pressure and the morstness of
the membranes Repeated auscultation of the lung fields should be done to
detect the presence of basal rales, warning of the development of pulmonary
edema
Laboratory studies are of value n the control of flmd therapy, but the
results should be correlated with the chimeal findings When they are at
vanance, the studies should be repeated and cheched by other methods
Repeated Aemarocrit determinations have been stressed by many
authors as an nvaluable method of gauging the pauent’s needs and response
to fluid therapy The method 1s not without limutations One must not rely
completely on hematocrit or hemoglobin determmations, since severe
extracelinlar flnd volume deficats may exist while the concentration of red
cells 1s normal or low This can be apprecrated 1f one 15 aware that changes
1 the red cell concentration reflect only the relative rates of loss of red cells
and extraceliular fnd Burns produced by short exposure to scaldmg water
result 1n the destruction of red cells, but extracellular fluid 15 sequestered
mnto the stull elastic, scalded area more rapidly than the cells are destroyed
The result 1s 2 rise n the hematocrit value The hematocnit reading may
fall of exposure 1s for 2 longer pertod, because the cells are destroyed at 2
more rapid rate than the fluid 1s sequestered
The hematocrit value which 1s low or normal cansnot be taken asanandt-
catton that no flmd volume deficit exssts A hugh cellular concentration, e~
cept 1 the case of polycythemra vera, 1s an mdicavon of a flud volume
deficit, but not of how much the deficit exists
The tests that seem 1o be of greatest value mn following the panent’s
course mnclude routine unnalyses and determinatons of the level of plasma
proteins, nonprotemn mutrogen, carbon-diowide combmng power, and
sodwm and potasstum These should be repeated at frequent mtervais, de-
pending upon observed trends in the patient’s conrse
Duration of Fhud Therapy ~ On the second day, the patient will need
only one-half as much fluid and blood as he was given on the first day
After forty-eight to sixty hours, the continued parenteral admurstra-
tion of large quantities of fluids 15 extremely hazardous Itis at ths tune that
the edema flwmid 1n the area of the burn s beginning to be mobilized Withits
return into the wtravascular spaces, there 1s real danger of overloading the
crculation The recognition of the onset of drurests 15 of the utmost 1m-
portance A sudden increase m the hourly urmne output, with no previous
change 1 therapy, calls for a drastic decrease 1n the amount of flmd given
and a change to the oral route of admunstration
Axem1a  The anemia begins with the destruction of blood cells at
the site of the burn and with the acute hemolyuc process observed during
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The selection of a method for the local therapy 1s influenced by a
number of factors previous expenence and individual preference, cxtent
of the burn and arcas of mmolvement and the avatlable faciiies Two of
the more commonly used methods are to be presented No claim 1s made
for thesr superionty nor 1s there any evaluation of ther relatve ments

ExrosURE OR OPEn-ATR Meriod  Burns of the face, neck and pen-
neum, and those burns which inolve only one side of the trunk or extrem-
1ties are well swited to this form of treatment The exposure techmque 15
not used beyond the third week for the treatment of full-thickness burns

If the burns are grossly contamunated, they arc gently cleaned and
ngated with physiological salt solution The patient s placed 1n bed upon
stenle sheets The burned areas are left exposed to the air Bedclothing
which 15 suspended over a wire frame ot cradle will protect the patient
from drafts and chilling without coming into contact with the burn The
coagulum over the burn dries withm two to four days, and at that tume, of
the feet and legs are not burned, the patient may be permutted to walk and
£0 10 the bathroom Even when the exposure method of treatment 1s bemng
used, the burned hands should be placed 1n a position of function and pro-
tected by pressure dressing for the first three days At the end of this ume,
the dressings may be removed

Inspection of the coagulum for moisture and cracks should be made
every day Areas of softened crust are a source of infection The crusts are
removed by use of a scissors and the underlying area 1s then protected wath
a single layer of gauze Dunng the second week, the crusts over the areas
of second degree burns will be loose enough to fall off or to permut easy
removal with forceps If there has been no infection, the coagulum over the
areas of third degree burns will still be adherent and contracted, and 15
ready for excision from the underlying tissue 1n preparation for grafung

PREsSURE DRessING TECHNIQUE  The use of the word “pressure” as
applied to the dressing can be misleading The dressings are designed to
provide firm even support Constriction and tourmiquet effects must be
Z:O:Zzi and there should not be much pressure on the chest, abdomen

Cleansing of the burned area 1s imited to the gentle removal of g:'css
durt and 1rigation with physiological salime solunon The burned surface
15 then covered with a fine-mesh gauze which 1s laid on smoothly or by a
single layer of petrolatum gauze Constricting effects are avorded by laying
S;:sgﬁl’; "el;cl:’rnlglttl;:lmally or cutting them so that each strip 15 just long
over ihe ﬁ.ue-mecs; g;‘z e:t:e::tg only onse Sterile compresses are applied
covering of absorbent 2 1 e e avcu’i wrinkles Next, a fluffy

material, such as mechanic’s waste or fluffed gauze,
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tugh as 300 to 400 gm of protemn and up to 5000 calones per day In addi-
ton, Jarge amounts of vitanuns, especiaily ascorbic acid, thiamune, ribo-
flavin and nicotinamude, are needed

The principle of supplying adequate food to patients 1s simple, but the
actual carrying 1t out 15 often difficulr Forcing the diet may cause nausez
and vormuung The sicker patients tolerate fat poorly and the propornon of
proten n therr diet should be larger

For the first few days, no effort 1s made to give intenswve feedmgs
When the gastromntestinal tract has recovered from shock, oral feedings
may be started to meet the mcreased needs for tissue repair Lack of appe-
tite 1s an obstacle often encountered 1n attempting to have the patient eat
sufficient food to sansfy his protemn and calonic requirements  his obstacle
can be eluminated by giving continuous ntragastric drip feedings through
a small intranasal plastic catheter The dietitian mav prepare the feedings
by suspending 100 gm of skimmed mulk powder 1n 1 quart of mlk and
adding supplementary vitanuns and flavoring

SURFACE [REATMENT OF BURNS

Immediate Local Treatment

The surface treatment of burns has long been a subject of concern 0
physicians  Many acceptable methods are in nse today, and, although thev
may differ m techmeal details, thewr aims are sumilar The objectves of
local therapy are to provide comfort and support while not mterfermg with
healing, to prepare the areas of deep burn for graftng, and to skin-graft
those areas that have suffered a full-thickness loss of skin

It 15 the patient’s natural ability to heal that determunes the outcome
of a superficial burn, and burns of a mnor nature usually heal well follow-
g the application of any home remedv or pharmacentical preparation
"The danger lies 1n the mustake of underestimatng the depth of 2 burn and
then relymng on drugs or omtments to produce healing of whole-thickness
burn sites

As soon s steps have been taken to relieve respiratory difficulties and
to combat shock, attention should be directed to the mutial treatment of
the local wound It must be remembered that burn s a wound which must
be protected from further contaminauon All personnel who come into
proxumty of the pauent should wear masks Only stenile mnstruments,
gloves, dressings or sheets should come wto contact with burn The use of
separate rooms Or sections W hich are solated from other pauents will
greatly reduce the danger of secondary mfection with hemolytic strepto-

cocar
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surcicat Eaciston  This 1s considered the methed of choice by
some authorities In this method, on the tenth day, the imual dressing 1s
removed and the extent and depth of the slough are determuned  Any area
larger than 2 or 3 inches 1n diameter, when there 1s a hard adherent slough,
15 to be surgically excised The pauent 15 re-dressed, with fine-mesh gauze
being placed neat to the slough and a large pressure dressing applied over
1t On the following day 1n the operaung room with the patient under hght
general anesthesia, the whole-thuckness shn slough 1s surgically excised
down to bleeding tissue All bleeding 15 controlled by ligature or pressure,
and, on completion of the excision, the wound 1s re-dressed with fine-mesh
gauze and a voluminous pressure dressing 1s applied The patient 15 re-
turned to his room and given transfustons which are repeated 1f necessary
Following excision, the wound 1s not disturbed for two or three days The
patient 1s then returned to the operating room and the clean surface 1s
covered with a sphit-thickness stun graft Surgical exaision of the whole-
thickness bumn slough 1s not of value 1n burns of the face or neck, because
there 15 a normally rapid separation of the slough 1n thesc areas, due, per-
haps, to a better blood supply, and because surgieal excision 1s too prone
to remove valuable anatomical structures which cannot be replaced by skin-
grafting

Attention should be directed to certain hazardous aspects of this form
of treatment In the very extensive burn, blood loss may be excessive 1if an
attempt 15 made to excise the enure slough at one operauon The other
danger 15 the exciston of more tissue than 1s absolutely necessary Often
what appears to be all third degree tissue loss 1s 1 reality 2 combination of
deep second degree and third degree loss The distinction between the two
15 extremely difficult even at the end of the second weel. If this deep second
degree area, which contatns few but sufficient epithelial structures to heal
spontaneously with a somewhat inferior covering, 1s sacrificed surgically,
one may find that the available donor sites are not large enough to provide
grafts for the now extensive surgical defect

Skin-Grafting and the Management of Grafted Areas

The techniques of cuttmg split-thickness grafts are clearly described
1n the many excellent textbooks of plastic surgery Care of the grafts and
donor sites 15 presented 1n detail 1n another chapter of this book
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1s applied to make a layer 2 to 3 inches 1n thickness A crrcular elastic band-
age 15 apphed firmly, but not tghdy, to hold the under dressings mn place
When an extremuty 1s bandaged, the parts distal to the burn should be -
cluded 1 the dressing The digits should be separated from each other by
a Jayer of gauze, and hands should rest in a position of function withn the
dressing The dressing 1s not changed for ten to fourteen days, unless 1t
becomes soaked by secretions from within or contamunated by urime or
feces, or unless signs and symptoms suggesting infection of the burn area
should appear

Preparing the Burn for Grafting

1t 15 2 common observanon that superficial second degree burns will be
largely healed by the tenth to the fourteenth day Whereas, the third degree
burns will have demarcated themselves sufficently to permut an accurate
apprasal of the extent of the third degree 1n loss There are several methods
of removing the adherent burn slough These melude surgical excsion,
pyruvic acid digestion, enzymatic debndement by streptokinase-strepto-
dornase, and by the use of moist saline dressings and debndement each
nme the dressings are changed Whatever method 15 chosen, 1ts object 18
to accomphish shin-grafung as soon as possible, usually dunng the thid
week, or between the fourteenth and twenty-first days followng the burn
Any delay i the closure of these wounds 15 hazardons because 1t exposes
the pauent to further mfection, continued Ioss of plasma and proteins 2nd
aggravates the severe secondary anemia that accompanies the burn

WeT DrEsSING MeTHOD By and lfarge, this is the most practical
method for dealing with the problem, and 15 unusually good for burns of
the face and neck, hkewse, it 15 of real value 1n infected burns At the end
of ten days, the burns are covered with wet dressings With each exposure
of the wound, loose portions of slough are cut awav by sterde scissors or
scalpel The entire area 1s agan covered by fine-mesh gauze and wet dress-
mgs are reapphed This 1s repeated daily unnt the slough 15 entrrely remored
and the granulating bed 1s ready for grafung

CueMicaL DEBRIDEMENT A second method for removing the burn
slough conststs i the apphtcation of pyruvic acid 1n starch paste A one per
cent pyruvic acd paste 15 hiberally applied, and at each successive dressing
the burn slough 15 removed from places where 1t 15 easily cut away The
pyruvic acd paste produces some pan for a few mmutes after its applica-
tiom, but this soon wears asay This method has the adsvantage of quickly
separatng the more superficial types of full-tiuchness loss, and having the
burned patent ready for grafung between the sixteenth and cighteenth

days
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unnalysis However, when necessary 2 patient can be brought n off the
street and an emergency procedure undertaken, with just these examina-
tons On the other hand, defimtine tumor operations, with occasional
exceptions, are relatisely elective and a few days spent in preparation of
the patient are of the utmost value
It 15 an often quoted misconception that the growing tumor mass
1tself depletes the host as 1t supports its own nutrition This 15 a small
factor 1n the over-all picture The depletion effected by the tumor 15
secondary to 1ts interference with the normal function of the vanous body
systems Tirst and foremost of these, as 1t affects nutniton, might be
considered the interference with the passage of food through the gastro-
mtestinal tract Obstruction may be the result of a primary ntesunal rumor
or 1t may be secondary 1o an extrinsic lesion In either case, however, the
normal requirement of an adequate and balanced food intake 15 yjeopardized
as manifest by weight loss, dimunished bloed volume, lowening of the
plasma protemn values, and the Iike As the obstruction becomes more
complete, actual voruting may ensue, with the production of flud and
electrolyte imbalances as well
Obstructive complications are not solely related to the gastro-
intestnal tract, however Biliary tract obstruction with its associated
hepatic damage can be as serious a preoperatiy e situation as gastrointestinal
obstruction Unmnary tract obstruction can similarly place 2 deterrent to
extensive definutive management—esen to the pomt of necessitating pre-
operative decompresston Ulceration of the tumor mass results m a
new senes of problems that, uncorrected, can produce senous operative
and postoperative problems Hemorrhage can be ether acute, producing
shock and even death, or chromic and debilitaung  Diarrhea secondary to
uiceration may also produce flud and electralyte problems Infection
1n the ulcerated area may have both local and systemic effects The latter
may mamfest tself as septicermia or bacteremia
bnngiaz’eﬁgz‘:;u: : lgte finding 1n malignant disease, though 1t often
long periodof e n}ul oc}tlor together, may have been tolerated for a
alnogs rermy €, while the general nutnitional state, to which we must
, suffered further depletton The drugs used often per se
produce enough anorexia to result m malnutrniion Onpe of the more
:::ima:c mamfestations of dietary msufficiency secondary to ulceration
" pam 1s the markedly depressed prothrombin tme often found 1n
fc :;3;5 .‘lf_;:il lﬁ::z:emmua;mlnmncerf, frequently with lesions of the
disease Actually, 1t 1s sf:t:onlc’iam O onen 18 that of severe lver
s ry 1n most instances, as the parenteral use

of vitamun K restores normal values with great rapidity
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ONCOLOGICAL SURGERY

HARRY W SOUTHWICK, M D, and DANELY P SLAUGHTER, MD

"Tie surezon undertaking the management of oncological problems must
constantly recall a fundamental concept of his training, namely, that he 15
primanly a general surgeon who has subsequently received spectalized
tramung 1n the natural history of malignant disease and 1n our present-day
methods of modifying the course of that disease Though tumors may
manifest aggressive growth tendencies which must be met with a sumilar
force, seldom do they confine themselves to one of the various specialty
fields A sound knowledge of general surgical principles 1s essential, not
only durmg the operative procedure, but also 1t preparing the panent for
operation and guding lhim through the immediate postoperative pertod
A single operation for a specific tumor, no matter what its origm, may
entail removal or modification and functional re-establishment of a portton
of the gastromtestinal tract, the genitourinary tract, or the vascular and
the neurological systems The problems that might arise m a recovery
room where postoperative tumor patients are recewved, therefore, could
be viewed more as a combination of the various speciality problems rather
than those relating to an independent and distinct field

PREOPERATIVE STATE OF THE PATIENT

An operatwve procedure lasting four to six hours would tax the reserve
of the most stalwart mndividual Tumor patients are generally far from
the enviable position of being stalwart It has been our concept that antict-
pation and preparation before the operation are the most effective means
of combaung postoperative complications

A cntical review of the patient’s nutritional state, therefore, 1S
essental preoperatively One would not consider the admunstration of a
general anesthetic without first obtaining a complete blood count and

404
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bronchioles and alyeolt, should be encouraged as soon as the patient 1s
conscious It 1s obyvious that routinc aspiration cannot possibly remove
secretions except from the upper mrway I'ven careful catheter aspiration
reaches only the secretions in the major pulmonary radicles One must
rely on coughing, deep breathing, and normal ciliary action to move the
secretions from the penpheral position centrally to a point where they can
be chiminated

Circulatory Homcostasis

InTRAVENOLS InFUsion  When a major tumor operation 1s com-
pleted, there incvitably 1s at least one intravenous wnfusion runming, often
through a polyethylene catheter placed with the “cut-down” technique
It 15 imperative that this be mamntained not only for baste flmd require-
ments, but also for sudden use if hemorrhage occurs

At the conclusion of the operation, the surgeon and his resident
should determine what subscquent fluids will be needed Blood lost should
be replaced when possible during the operation, but 1if this has not been
accomplished 1t should be done as soon as surgery 1s completed In
general 1t 1s planned that the patient will recerne 2000 to 3000 cc of 10
per cent imvert sugar tn water dunng the first twenty-four-hour post-
operatve period When there have been abnormally hgh losses or when
the uninary output 1s abnormally low, this will have to be modified Certamn
patients who are poor cardtac nishs require slow administration of fluids
(30 to 40 drops per minute) In general, replacement blood 1s given at
about 60 drops per minute, other fluids, unless contaimng potassium or
calcrum, are given at a somewhat more rapid rate

INTAKE AND OuTPUT It 15 1mperatve that an accurate record of
intake and output be set up immediately postoperatively Only by accurate
measurements can the complications of over or under compensation be
avorded

BLoop Pressure, PULSE AND RESPIRATION Careful evaluation of
the blood pressure, pulse and respiration should be followed until the
Patient has become stabilized at approxumately the preoperative level Thas

single series of Interpretations can be one of the most important, as 1t

gtves imformation as to the adequacy of the airway, the flud repl
and possible hemorrhage N " paeeme

Sedation and Analgesia
Sedation 15 one of the most dufficult subjec
It subjects
‘ ; ’ Je o discuss 1n general

analgesta, or the relief of paimn, 1s specificall
what 15 desired and sedation per se should be neghgxbl’e Inpcommox);



406 ONCOLOGICAL SURGERY

Our discussion has emphasized the varied manifestations and
symptomatology which may be associated with tumors, and, at the same
time, the multiple deficiencies and discrepancies from the optimum pre-
operatwve state that may result Corrective measures are not peculiar to
the field of oncology and require no special enumeration except to re-
emphasize therr importance The single feature that does make them
umque 1s that, at best, corrective measures are temporary, since the disease
1self 1s progressive Under these circumstances, many days to weehs can-
not be set aside preparing the patient for defimtive management The
mtenstve therapy concept, so apt n the recovery room, applies both before
and after the operation in the treatment of tumors

GENERAL CONSIDERATIONS IN POSTOPERATIVE THERAPY

The postoperative period begins when the wound 15 closed, the
dressings have been applied, and admunstranion of the anesthetic agents
has ceased Immediately there are the following considerations respiratory
exchange, circulatory homeostasts and sedation

Respiratory Exchange

OxvGEN  Oxygen should be available for use when cyanosis or
tachycardia occurs It should not be used routmely as 1t encourages
shallow respirations and favors the collection of secretions 1n the peripheral
bronchioles While oxygen tents are comfortable enclosures for a patient
1n hot weather m the absence of air-conditioning, they are the least effec-
tive method of admmustening oxygen when 1t 1s specifically needed Either
the mashk or nasal catheter technique 1s constderably more effective 1n
producing adequate volume concentration Further, there 1s the subcon-
scious tendency once the tent 1s set up to leave the patient alone and not
disturb the mechanical features of the apparatus These patients should
be turned and moved frequently, which, at best, 1s difficult m a tent
Oxygen 1s usually admunistered by the mask or catheter technique at the
rate of about 6 to 7 liters per munute

AsPIRATION OF UPPER RESPIRATORY PASSAGES  Frequent aspiration
of the upper respiratory passages 1s of vital importance This can be
effectively accomplished only with a mechanical aspirator when the secre-
tions are thick Oozing from the intraoral suture hne may present addi-
trional material within the air passages When the foot of the bed or cart 15
elevated, the forces of gravity can act m such a manner that the secretions
will collect 1n accessible areas rather than trickle downward mto the
trachea and bronchi in the semuconscious patient

Deep BREATHING  Deep breathing, to allow aeration of the termunal
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bronchioles and alveols, should be encouraged as soon as the patient 1s
conscious It 1s obvious that routine asprration cannot possibly remove
secretions except from the upper airway I ven careful catheter aspiration
reaches only the secretions in the major pulmonary radicles Onc must
rely on coughing, deep breathing, and normal cthary action to mose the
secretions from the peripheral position centrally to a point where they can
be chminated

Circulatory Homcostasts

INTRAVENOLS INFusion  When a major tumor operation 1s com-
pleted, there evitably 15 at least one intras enous infuston running, often
through a polycthylenc catheter placed with the “cut-down” techmque
It 15 imperative that this be maintained not only for basie fluid require-
ments, but also for sudden usc if hemorrhage occurs

At the conclusion of the operation, the surgeon and his resident
should determine what subsequent flurds will be needed Blood lost should
be replaced when possible during the operation, but 1f this has not been
accomplished 1t should be done as soon as surgery 15 completed In
seneral 1t 1s planned that the patient will recerve 2000 to 3000 cc of 10
per cent nvert sugar 1n water dunng the first twenty-four-hour post-
operative period When there have been abnormally high losses or when
the urinary output 1s abnormally low, this will have to be modified Certamn
Patients who are poor cardiac nisks require slow admimstration of fluids
(30 to 40 drops per minute) In general, replacement blood 1s given at
about 60 drops per minute, other flutds, unless containing potassium or
calcium, are given at a somewhat more rapid rate

INTARE AND OutpuT It 15 1mperative that an accurate record of
mtake and output be set up immedzately postoperatvely Only by accurate
measurements can the complications of over or under compensation be
avorded

Broop PRESSURE, PULSE AND RESPIRATION  Careful evaluation of
the blood pressure, pulse and respiration should be followed until the
Patient has become stabilized at approumately the preoperative level This
single series of interpretations can be one of the most important, as 1t

g1ves information as to the adequacy of the airway, the fluid replacement,
and possible hemorrhage

Sedation and Analgesia

Sedation 15 one of the most difficult subjects to discuss m general

terms Strictly speaking, analgesia, or the relief of pam, 1s specifically

what 15 destred and sedation per se should be negligible In common
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surgrcal parlance, however, the term ““sedation” has lost 1ts strict pharma-
cological meanng, and 1t generally 1s applied to the use of drugs which
have both analgesic as well as sedative properties, with emphasts actually
on the former The complications of oversedation are much more severe than
those of undersedatson

After the patient 1s fully conscious, 75 mg of Demerol are given
every six hours as required for the rehef of pain This dosage would be
utihzed for a relatively healthy muddle-aged man who had had an ab-
dominal or thoracic operation Many tumor patients are 1n an older age
group and will tolerate only much smaller amounts of narcotics It should
also be emphasized that the order for the analgesic 1s not for “pain or rest-
lessness,” but only for “pain*® Restlessness 1s often a mamifestation of
anorexia, which further sedation would only complicate Routine orders
for sedation to allay restlessness should be avoided Medicatton should be
admunistered on the individual basis under these circumstances and then
only after the ntegnity of the airway and the absence of hemorrhage
have been established

SUMMARY OF GENERAL MEASURES

Admunister oxygen as required
Asprrate the upper respiratory passages frequently
Encourage deep breathing
Continue present ntrayvenous flmd
Grve more 1ntravencus fluid 1n amount and rate as directed
Maintain a record of mntake and output
Check blood pressure, pulse and respirations every fifteen minutes
until they are stable

8 After the patient 1s fully conscious, give an analgesic, as ordered,
when required for the relief of pain

N R WN

SPECIFIC CONSIDERATIONS IN POSTOPERATIVE THERAPY
In addition to the general considerations which have been discussed,
certam specific considerations, dependent on the anatomucal area involved,
require special mention mn multi-organ exasions for tumor These sites
mclude the head and neck, the chest, abdomen, and extremities

Head and Neck

Massive resections 1n thus area mnclude the excisions and dissections
1n continuity for intraoral disease combined with neck dissection, either
umlateral or bilateral, tracheotomy 1s routinely performed to assist n the
postoperative care Total thyroidectomy or total laryngectomy 1s fre-
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quently combimed with neck dissection In the latter instance, partial
pharyngectomy or cenvical esophagectomy may be included and the atten-
dant reconstruction requires special attention

The followtng nstructions may be gnen for the care of patients
having massuv ¢ resections 1n the nech arca

1 Aspirate the trachcotomy opening every thirty minutes or oftener,
1f indicated

2 Remote the inner cannula of the tracheotomy tube and cleanse 1t
thoroughly twice a day

3 Kecep the head of the bed clevated about 30 degrees

4 Gne nothing by mouth

5 Guve 50 mg Demerol every st hours as required for relsef of pain

6 Chech dressings frequently for evidence of bleeding

The tracheotomy opemung established after extensive head and neck
operations requires spectal care The presence of an intraoral suture line,
with the additional secretions attendant thereon, 15 one of the main reasons
for performing a tracheotomy Aspirations must be frequently, but care-
fully, pertormed so as to remove the secretions collected but not to trau-
matize the tracheal mucosa Particular care should be taken to heep the
aspirating catheter clean by wrapping 1t in a stertle towel Careless tech-
mique can atroduce potentially serious pulmonary infection The cough-
ng produced by the aspiration does as much as any other measure to
promote the movement of the secretions from the periphery to a position
where the catheter can reach them Therefore, two brief aspirations, with
the catheter mserted only about 6 inches, a few mnutes apart, are much
more effective than one prolonged one The smner cannuls must be
removed at Jeast rwice a day and cleansed thoroughly by boiling and brush-
ing In spite of the various humuidifying agents, crusting along the tube 1s
bound to occur Should the main tube become dislodged from 1ts position
1n the trachea, the dressings must be removed immediately and the tube
replaced A Mosher Iifesaver, devised 1n the days of prevalent diphthera,
;an occasionally be a Lifesaving instrument quite hiterally, as 1t can often

€ passed transorally and attached to oxygen for temporary restoration
of the airway In most Instances, however, the patient can breath tempor-
anly through hus mouth or nose, so that an orderly restoration of the tube

to 1ts proper position 15 possible
pamlcis]‘aj‘;l;y :uicl:;nézg:yr:sm ::Tnut:c;l with iotal thyroidectomy Ths 1s
entibed and preserved, oo ent laryngeal nerves have been carefully
of extuban pT , and 1f both cords are noted to function at the time
n These patients must be watched for the development of
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postoperative edema which may obstruct the airway A basket contaming
the kit necessary for the performance of a tracheotomy s left at the bed-
side One other feature of the postoperative pertod following total thy-
rordectomy which must be kept 1 mind 15 the possibility of the develop-
ment of tetany secondary to the removal or nonfunction of the parathyrord
glands Anampule contamming 1 gm of calcrum gluconate m 10 cc of sterile
water with an appropriate needle and syringe 1s kept at the bedside of these
patents for intravenous use should the occaston arise

The neck dressings, which are apphied with a certain amount of gentle
even pressure when the majority of the mam venous channels have been
removed, 1nvariably produce some duskmess of the head accompanted by
vanable edema, both cerebral and extracerebral This 15 mimmzed by
elevation of the head of the bed There 1s the disadvantage of having the
forces of gravity work agamst keeping the tracheobronchual tree clear of
secretions, but a tracheotomy compensates for this to a large degree Pro-
gressively, more promunent edema, brachycardia, headache and nausea are
symptoms which should alert one to the possibility of an overenthustas-
tically placed dressing Merely loosenmg the outer elastic bandage often
mmproves this state

Oral nourishment and medication are prohibited for at least forty-eight
hours Most of the patients have difficulty 1n swallowing, just as they have
difficulty 1n expectorating, and more material will be aspirated into the
lungs than wiil reach the proper destination

Stnce, as a routine accompamument of the neck dissection, a cervical
plexectomy 15 performed, there 1s hittle real pamn following most of these
operattons and sedation can be kept at a mummum  The alers pattent has a
much clearer tracheobronchial tree than does one who has had analgesics or
sedatives

Finally, with the division of a number of major vessels, the danger of
sudden, rather massive hemorrhage 1s constantly present In this particular
anatorucal site, 1ts occasion 15 usually obvious and likewsse 1ts control by
direct pressure, until more definrtive management can be undertaken, 1s the
most expeditious one

Chest

In this country, radical mastectomy has long been accepted as the
standard form of treatment for carcinoma of the breast More recently,
internal mammary node dissections have been included 1n certain selected
patents Exciston of portions of the chest wall as well as medimstinal node
dissections 1s frequently added to the excisions of pulmonary parenchymal

disease
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In general, following tumor surgery 1nvolving the chest, the following
nstructions apply

1 Chech the chest catheter and water seal at least every hour
2 Turn the patient frequently
3 Aspinate the trachcobronchal secretions frequently

If pneumonectomy has been performed, of coursc, no chest catheter 1s
m place Otherwise mamntenance of an adequately functioning catheter 1s
essential for the rapid re-expansion of the lung and the persistence of this
state If there 15 any question of adequate cvpansion, careful physteal
examnation and roentgenological study are in order Turming the panent
frequently will tend to minmmuze the comphications of atelectasis, as will
frequent and careful tracheobronchial aspirations

Heavy sedation in thus group of pauents also s fraught with the
potential of serious complications There 15 a rather sigmificant amount of
pam to be eapected, however, unless ntercostal nerve blocks have been
performed 1n the operating room The practice of performing nenve blocks
should be encouraged

Abdomen

Mulu-organ exasions for neoplastic disease n the abdomen include
not only one major system with 1ts assocated node groups, but occasionally
multi-system excisions or modifications as well Operanons 1n the upper
abdomen may nclude the stomach, esophagus (which often also mvolves a
thoracic ineision), colon, pancreas, spleen and lier, while those 1n the
lower abdomen may include the colon, bladder, uterus and small bowel, as
well as segments of major arteries In erther site, portions of the abdormnal
wall may have to be sacnficed While the majonty of these patients have
their more cnitical pertods a few days after the operation, when the function
of the gastrointestinal tract 1s 1n the process of restoration, some crises are
peculnar to the recovery room period Faor these, agamn should be empha-
sized the oniginal general orders mentioned earlier The blood pressure,
pulse, and respiratory rate must be meticulously followed since hemorrhage
1snotlikely to be visible Oozing from large surfaces denuded of peritoneum
dunng extensive dissections 1s a potential hazard that may last for days and
can diummsh the crculatory blood volume considerably Fluid balance

shy
eets must be accurately kept as these patients often wall be maintained
with gastric suction for some days

Specific additional orders generally are

1
every h;:;‘gate the Levin tube with 25 cc of physiological salt solution
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2 Examune any extensorized tissue in one hour and then every six
hours for viability

Intestnal decompresston 1s dependent on adequate functiomung of the
gastric suction tube This 1s vital not only for the removal of mtestinal
secrettons, whuch may try the mtegrity of the vartous suture lines, but for
the removal of swallowed air, which accounts for over 90 per cent of n-
testinal gas The use of physiological salt soluuon for wrgaron 1s preferred
50 that as little electrolyte as possible ss rinsed out Adequate functioung of
the tube 15 also important 1n the prevention of the distention of the abdomen
and the consequent diaphragmatic elevations and subsequent atelectasis

Exterionzed Joops of bowel, either as a part of the gastromtestinal
tract per se or as a substitute bladder, must be examuned frequently to
ascertam the ntegnity of their blood supply Qccasionally, the wound of
exteriorization may be too ught and early modihcation may prevent
gangrene Sometimes the tension on the loop 13 too great and can be
modified Fnally, 1f gangrene does develop, emergency correction 15
immediately mndicated

Extrenuties

Major excisions of the extremties mclude nor only amputations, but
quarterectomues as well For these the general orders mentioned are usually
sufficient, smce the most serious immediate complication 15 shock due 1o
madequate blood replacement or postoperate hemorrhage Since the
major body functions of ingestion and excretion are nummally affected, st
15 not uncomumon to witness a rather “poor-risk® patient tolerate these
mayor excisions quite well

GENERAL POSTOPERATIVE AXIOMS

At the nish of repetition, a few pertinent concepts upon which the
mdwidual responsible for the postoperative care of pattents subjected to
major tumor surgery mught reflect are summanzed

1 There 1s always more blood lost than you think

2 A clear airway 15 half the immedhate postoperative battle

3 Sedation 1s for pamn, not restl Leepstatar

4 A good dressing covers the wound adequately wath even pressure,
but does not strangle the patient or intubit destrable activity




Chapter 17

OBSTETRICS AND GYNECOLOGY

JOHN W PAYNE, M D, and JOHN WOLTT, MD

T;m TWO MOST DANGEROUS HOURS 1n a woman’s life are the first hour after
her birth and the first hour after she gives birth 10 a child  Conunuous
care 1s a positin ¢ necessity during these cntical periods It 1s paramount that
all the means to care for the mother and newborn mnfant be immediately
avatlable

In dealing with both obstetrical and gynecological pauents, a funda-
mental principle must be kept 1n mind, and that 1s that a woman, as such,
regardless of the seventy of her 1liness or the cructal aspect of the surgical
procedure, always needs love, comfors, and a devotion 1o her as an mdi-
vidual Ths should never be forgotten'

The gynecological surgery of today 1s becomung increasingly more
sertous and more extensive, and 1t 1s also more ntricate and delicate m
character Not only does thus call for the perfection of excellence 1 surgical
technique, but also for the intelligent manag of the details of
Ppreoperative and postoperative problems

Adequate records are of extreme importance They are not only of
mportance for future surveys and study, but actually provide a play-by-
play description of the patient’s progress To be of value the record has to
be sumple, uniform for the particular hospital, and kept up to the minute

Attention to the details of flusd balance, blood replacement and cardiac
and pulmonary problems s the same as apphied to all other surgical prob-

lems The more speaific gynecological conditions will be discussed 1ndi-
vidually

Since most gynecological procedures are essentially elective 1n nature,
one must take the time for a thorough preparation of the patient A detailed
history may elicst evidence of drug 1diosyncrasies, cardiac defects, or a poor

a1
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reaction to stress Preoperative study and preparation should be complete
and made without haste

The postoperative emergencies are essentially those of shoch, hemor-
rhage and the results of uninary ijuries Anesthetic accrdents and cardac,
vascular and pulmonary complications may be encountered any time

Each mdividual, whether physician, nurse, techmcian or anesthetist,
must be alert to hus or her responsibility and action durning an emergency
Assigned duties pertainng to necessary laboratory tests, blood transfusions,
ntravenous therapy, anesthesia and surgical assistance must be well under-
stood Itis smperative that each person have the know-how to aid 1a any of
the needed steps The attending physician must recognize not only the need
of hus leadershup, but must honestly know his own hmitations so as to
obtan consultation and help before trouble develops

Obstetrical Therapy Room

The need of close observations during the postdelvery pentod (fourth
stage of abor?) 15 well recogmzed Yet it 1s only recently that the recovery
room prmciple has been applied to obstetnes The phitosophy of recosery
room care 1s equal 1 importance to 1ts physical organzation Ths fatter
quality 1s dependent upon the s1ze and scope of the maternuty diviston The
essential point s to see that all measures to treat emergencies wtensis ely are
always ready for action

The obstetrical department 1s perforce an mdependent unit within the
hosprtal Both 1ts phystcal attributes and personnel are 1n a sense 1solated
from the general hospital facilinies It becomes necessary to duplicate the
aspects of the general mtensive therapy room withun the obstetrical depart-
ment

The recovery ward should be located wathun the surgical obstetrical
swte Thus not only conserves personnel, but makes an emergency return
to the operaung table a sumple process

It should be remembered that the major battles will be agamst shock
and hemorrhage Aud for the early detection of both should be on hand
More than enough materat to combat them shonld be ready i case of need

An unfortunate fact about obstetrical emergencies 15 that they take
place at any hour of the day or mght Dunng certam hours the nursing
shortage 15 evident, laboratory technucians may not be avadable, and num-
ber of members of the house staff on duty may be madequate, yet prepara-
tion must be made for such events Careful thought leads to proper well-
planned action Planmng for an emergency changes the character of an

emergency 1o that of 2 routine event

The room stself should be sumple m design and its use kmuted to the
obsersation and care of patents demanding immediate mtensie treatment



OBSTLTRICS AND GYNECOLOGY 415

Necessary diagnostic equipment 1s to be placed where it 1s readity noticed
Cabnets and drawers should be properly labelled as to their contents
Therapeutc equipment must be conveniently located Labels must be plain
and casy to read

Gy necological Therapy Room

The gynecological recovery room should be a part of the general
surgical recovery room  The physical charactenistics, equipment and per-
sonnel needed have already been adequately discussed

NORMAL OBSTETRICAL DELIVERY

The intensine therapy room 1s not designed to care for the woman in
normal labor, yet, the principle behind the intensive treatment regimen 1s
1deally suited to her The vanations of cutocia and the slight changes that
can turn labor into dystocia are so finely drawn that almost constant obser-
vation 1$ necessary

On the patient’s admssion to the obstetnical floor, a note should be made
of her general condition Tt should be made certamn that she does not harbor
an nfection which could be spread to others The temperature, pulse and
resprrations should be cheched The cars, nose, throat, lungs and shin
should be examined, with the possibility of wnfection 1n mund The physi-
Gan mn charge of the patient should always determune her blood pressure
himself Severe tovemias are often inciprent at the onset He should re-
examine her heart for possible abnormahiies Note should be made of
the character of the utenne contractions during the course of this first
€xammation The position of the baby should also be determuned and note
made concerning engagement of the presenting part The fetal heart tones
should be listened for and the findings recorded The patient should be
reassured concerning her labor and eventual delvery

A careful, gentle rectal examination 1s then made The external geni-
talia zre inspected Note 15 made as to presence of bleeding or discharge,
the staton and exact position of the presenting part, the dilatation and
effacement of the cervix, and whether the membranes are intact or rup-
tured The utenine contractions are observed carefully Therr intensity,
duration, painful character and the interval between them are noted

After the admussion examination has been completed, treatment ci-
Tected to easing labor s mstituted, preparation for delivery 1s made, and
watch 1s mamtamed for signs of any abnormahty

The patient 15 made as comfortable as possible Unless labor has
g::egﬂ’-f;efl too far, the tme-honored, hot soap suds enema (1 quart) 15
lwdn hus 15 essential for comfort, 1t increases the uterine contractions and

S 10 a clean delivery The oral admumstration of fluds and food 1s best



416 OBSTETRICS AND GYNECOLOGY

withheld completely, unless labor becomes desultory or 15 prolonged An
empty stomach simplifies the anesthenic problems Analgesia will vary with
the patient, her Iabor and the eaperience of the obstetncian., Favorites
should not be played The physicran should become expertenced 1n all
methods He should gwe the analgesic best swted to all the conditions
present at the time The husband or one member of the farmly should stay
with the patient unti Jabor 15 well advanced Continued observation by the
physician 1s most urgent The uterine contractions should be noted care-
fully, the fetal heart tones histened to frequently, the pulse felt, dehydration
and exhaustion watched for, rectal examinations made as little as possible,
and the confidence of an easy Jabor mamntamed wiule being on the alest fora
difficultone

As labor advances, the patsent 15 tahen to the delivery room Constant
artendance 15 mantained Observation of the utenne contractions, the fetal
heart sounds, the posstion of the baby and the cervical changes 1s continued
The personnel needed at the nme of delwery are alerted Check 1s made of
the delivery room Is the mcubator warm and ready? Is there sufficient
oxygen in the oxygen tank? Are blood plasma and fluids avalable® Are the
tracheal catheters and uterine pachs handily located? What 1s the patient’s
Rh status® Should the newborn’s blood be studied at birth?

During delivery the obstetnician should be gentle, careful and as con-
servative as possible Blood loss should be kept to a mumum If possible,
birth should be allowed to take place spontaneously, but, should an emer-
gency arise, the obstetrician must act quickly and skiifully, remembering
that the anesthetsst 1s s friend Regardless of the simplicty of the labor
or type of anesthesia, a record should be kept of the patient’s pulse rate and
blood pressure The baby 1s the obstetrician’s second patient It should be
Fept warm, 1t should be made certamn that the ar passages are open and
that respitation 1 established The wnfant 1 e d for abnormalities
the cord 1s cared for and appropriate prophylactic therapy 1s apphed to the
eyes It ss made certam that the hospital’s procedure of baby identification
1s carrted out

Dunng the most sersous and dangerous time for the mother, the mm-
mediate puerpertum, close watch 1s d C attendance 13
kept for two hours

OPERATIVE OBSTETRICAL DELIVERY

Preparations for Vaginal Procedures
When abnormalities develop during labor and operatve vagnal pro-
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ccdures, such as Dahrssen’s incistons of the cervix, mid-forceps operations,
breech extractions, version and extraction, or destructis ¢ operations on the
newborn, become mandatory, preoperatise preparations are of great im-
portance Although the decision for this ty pe of surgery must often be made
at the moment, 1t 15 1mportant that the obstetrician remamns calm and
reviews carefully the diagnosis, indications, conditions present and possible
contraindications before proceeding Once the decision has been made, the
obstetncian must act with gentleness, precision and exactness

The ten commandments which must be followed prior to any scrious
obstetrical operation are as follows

1 Provide rest If the need for nterference 15 not too immediate, 3
peniod of rest often does wonders for the mother and the infant Morphine
(1/2 grain) wall provide four hours of rest Nisenul (60 mg ) will give tho
hours of sleep No analgesics or sedatives should be given sf the infant1sn
drstress or 1f immediate delnery 1s necessary

2 Prevent dehydration and heep 2 vein “open,” 1n case this 1s needed
later, by givang 1000 cc of 5 per cent glucose in water ntrav enously, slowly,
while the pauent 15 resting In all emergency operatne deliveries, imtra-
venous fluid therapy 15 started at once

3 Record pulse rate, blood pressure and respiration rate, as in all
surgical procedures

4 Gneovygen Oxygen mnhalation to the mother helps both her and
the baby

5 Gne atropine (1/150 grain) prior to the admunstration of any
general anesthetic

6 Check hemoglobin value and erythrocyte count

7 Have one pint of blood available for transfusion

8 Obtan help There should be someone to take care of the anowic
baby while the obstetrician cares for the mother, someone to crossmatch
and prepare blood, 2 tramned assistant or an experienced nurse to aid the
obstetrician

9 Survey the operating room to make certain that every means to
counteract any emergency—oxygen, warmed incubator, uterine pack,
tracheal catheters, plasma, fluids, blood—is 1n readiness

10 Review the contemplated operative procedure mentally Re-

examination should be made to check on the diagnoss and existing ob-
Stetrical conditions

. lizllowmg delivery, the obstetrician should never fail to examne care-
Y Tus patient for possible uterme rupture or uterovaginal lacerations
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Preparations for Cesarean Section

ErrcTive CESAREAN SECTION  When the cesarean section s an elec~
tive procedure the following should be done

1 Review the mdications for this elective planned operation Re-
examumne the patient with this 1n mund  Study the x-ray film (fat plate of
abdomen) for fetal development and maturity

2 Check the blood status {erythrocyte count and hemoglobin level)
Have 1 pint of blood crossmatched and ready 1n the operating room

3 Insure the patent a good mght’s sleep

4 Order a mid warm enema to be given 1a the mornung to cleanse the
rectum

5 Gneatropme (1/150 grain), to dry nasal and oral secretions, fifteen
to thurty nunutes before operation

6 Guve no food or fluids by mouth twel e hours before operation

EMERGENCY CESAREAN SECTION In emergency cesarean section the
following are carried out

1 Rewview the indicattons and conditions Re-~examune the patient in
the operating room Perhaps the obstetrical condstions have changed and
vagmal delivery mught be preferred Obtam an s-ray film of the baby, 1f one
has not already been made, to be certamn of normal bony configurations
(anencephalic or hydrocephalic®y Check the fetal heart tones

2 Check the blood (erythrocyte count, hematocrst readmg, hemo-
globin value) Have | pint of blood crossmatched and ready Have more
blood on hand

3 Start intravenous mfusion of 1000 cc of 5 per cent glucose 1n water
slowly

4 Guve atropme (1/150 gran) 10 dry nasal and oral secretions

5 If the stomach 1s not empty, determune whether or not gastnc
lavage w 1n order

6 Secure suffictent help—surgical assistants and an expenienced
chimclan—to care for the newbern

7 Check operating room {oxygen, heated incubator, suction machune,
blood, tracheal catheters)

8 Re-chech the patients condition—pulse, blood pressure, shin
charactertstics

9 Determune whether the choice of anesthesia fits the needs of the
baby as well as the mother

10 Gne oxygen to the mother while preparation 1s bemng made fot
surgery This also helps the baby
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Proper planning and careful attention to details may change an emer-
gency operation to a simple clective procedure One should act quickly, but
without haste

MEDICAL COMPLICATIONS DURING AND PRECEDING
OBSTETRICAI DELIVERY
The enstence of a medical disease dunng pregnancy often comphicates
both the pregnancy and the disease process uself The obstetrician needs
the help of the mntermist, the mternist needs the obstetrician, the patient
needs both the obstetrician and the intermst

Cardiac Disorders

Cardiac disorders usually respond better to conservatve obstetrical
procedures than to radical attempts at delivery It s aduisable to have the
medical consultant present at the ime of delisery  He can pick up the finer
changes denoung impending cardiac failure or lack of resene The ob-
stetrician will then be 1n a better position to start emergency management
of sudden cardiac faslure

In general, analgesta during the first stage of labor, oxygen inhalations
as needed, and termination of the second stage of labor rapidly and easily,
with the pauent under local or nene block anesthesia, comprise the pro-
cedure of choice The third stage of labor 1s particularly dangerous to the
cardiac pauent It 15 smportant that blood loss be reduced to a mimmum

The vascular system should not be overloaded with ntrascnous fluds
or blood, yet, careful observation should be made for the earliest signs of
impending shock and treatment to combat 1t should be msttuted early

Pulmonary Lesions

Pulmonary lesions associated with pregnancy, such as tuberculosis or
P;eumoma, demand careful appropriate antibiotic and auxiliary treatment
of the pulmonary condition and conservative obstetrical management

Management during labor and delivery should be simular to that of the
cardiac patient

Anenuq

delwle\nemxa can become a hazardous entity for the patient approaching
m rg’} Complete hematological study to determne the exact diagnosis 1s
o pes . ve Erythrocyte count, leukocyte count, and hemoglobin and hema-

it determmations should be made The sickling phenomenon should be

looked £
et :i)r m all Negro women Bone marrow analysis should be made 1f
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When the hemoglobin value 15 above 8 gm and the erythrocyte count
1s above 3,000,000 per cubic centimeter, blood should be avalable for
transfusion The patient 1s treated with 1ron medication (5 gramns ferrous
sulfate, three times daily) and given a lugh protem diet as long as possible
before the onset of labor The blood levels are recheched during labor and
followmg delivery Blood transfusion 1s given 1f too much blood 1s lost or
hemoglobin levels drop below 8 gm or the erythrocyte count goes below
3,000,000 per cubic centimeter

When the hemoglobn value 15 below 8 gm and the erythrocyte count
1s below 3,000,000 per cubic centimeter, enough blood (1 pint daily) should
be given to bring the patient’s hemoglobin value and erythrocyte count up
to these levels, where 1t should be maintamed Iron medication and a high
protem diet are given Blood loss 1s prevented during labor Observation
and treatment are continued 1n the puerperum

Diabetes

Diabetes presents a special problem durmg pregnancy Since the
babies of diabetic mothers are often extremely large and obese, abnor-
malities 1n labor are very common Some obstetricians advocate cesarean
delivery at the thirty-seventh or thirty-eighth week of pregnancy, especially
if there 1s a bad obstetrical ustory If a trial of labor 1s preferred, conserva-
tism should not be overtaxed

The diabetes must be controlled enough to prevent ketosts and actdo-
sis Before section, or durmng labor, the intravenous admunsstration of
glucose, with adequate msulin 1njection to compensate, helps the baby as
well as the mother

Prolonged labor and postpartum hemorrhage are both to be feared and
prevented In severe drabetics, cesarean section should be favored, as well
as accurate treatment of the diabetes

Renal Disease

Renal disease, especially nephritis, 15 extremely serious during preg-
nancy Routine urinalysis and blood pressure determnations are all part
of each prenatal visit At the first sign of renal failure, the uterus should be
emptied, since ths 1s the only chance of saving the patient The hydrenua
of pregnancy icreases the load placed on the kidneys When 1t becomes too
much for the ladneys, the pregnancy must be termunated or both mother
and baby will be lost Consultation should be sought to aid 1n determining
when the pont of no return has been reached

In all medical complications of pregnancy, consultatton 1s the order

of the day
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IMMEDIATE POSTPARTUM PERIOD

Care Following Normal Delner)

Good postparium care demands constant supenision for two hours
following delivery Fuery partunent 1s a candidate for postpartum bleeding
or shock due 1o an unrecogmized complication of delnery or anesthesia
Trouble 15 to be expected and looked for

On admussion to the recovery room, the labor record should be
brought up to date <o that the attendants will have a summary of the
patient’s previous health status, pregnancy, labor and postdelinery con-
diton

The patent’s general condition 1s observed The skin color and texture
are noted Temperature, pulsc, respirations and blood pressure are cheched
The postion and character of the uterus are determined The vaginal
bleeding and vulvar wound areas are observed Rechecks and records are
made at five-mnute sntervals for one hour and at fifteen-nunute intervals
during the second hour

When patients have recenved a surgical-plane general anesthetic, ob-
servation should be made of the asr passages One should beware of attempts
at vomiting and have asprraton {suction) equipment at hand

When the patrent has completely awahened from her anesthesia and
the two-hour obscrvauon perod has passed, she should be cheched once
more for any evidence of bleeding or inciprent shock before she 1s removed
to the lymng-1n area

The essential nature of postoperatve obstetrical care, following the
two-hour, postdelivery emergency period, 15 that of heeping the patent
comfortable while allowing for normal 1nvolution, wound-healing, and the
development of Jactation Early ambulation permuts spontaneous and com-
plete bladder evacuatton, improves gastrointestinal tomcity, and, to a large

Extent, prevents serious thromboembolic phenomena The patient should
be allowed to be up and about as she desires She should not be forced to
be too active, yet not allowed to spend too much time flat on her back Dur-
Ing the course of this lymng-in period, observation should be made for the
early signs of sepsss, secondary bleeding, phlebothrombosis and breast
complications Ordsnarily, the lying-m period 15 a cheerful one The mother
Tests 1 a happy environment She has an excellent chance to become
acquamnted and psychologically adjusted to her new cluld She will go home
happy, with anticipation and without fear of the future The modern
management of pregnancy, labor and the puerperrum should leave the
:mthe; not only looking forward to the care and development of her new-

OFn, but to a future return to the hospstal for a repeat performance Today
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the safety of childbearing depends upon the obstetrictan He should be ever
alert to the mciprent onset of the major complications of pregnancy, should
detect them early, and treat them at once with courageousness and thor-
oughness

Care Following Operative Deluvery

Care of the surgical obstetrical panent 1s simular to that rendered to
the postoperative gynecological patient Recovery from anesthesia, the
prevention of shock and an eagle eye pomnted toward the detection of the
complications of both obstetrics and the surgical procedure are the general
prnciples of management

Each patient must be attended and watched unul she 1s completely
awakened from her anesthetic 1t should be ascertained that the air passages
are open Oxygen should be available and ready for use The suction ap-
paratus should be kept handy 1n case of uncontrollable vormting

In the same manner as the patient 15 observed for two hours following
the normal delivery, she should be observed 1n this potentially serious situa-
tion Temperature, pulse, respirattons and blood pressure, condition of skin,
abdomen, uterus and wound area, and vagmnal bleeding should be cheched
and recorded almost contmuously, as previously suggested—every five
munutes during the first hour and every fifteen mmutes duning the second
The patient should not be left until her postoperative condition has become
stabilized Then, and only then, 15 the emergency observation pertod over

The specific management during thrs pertod 15 dependent upon the
presence of any comphcating factors which mght develop

COMPLICATIONS
Postpartum Hemorrhage (Fig 1)

Postpartum hemorrhage 1s the most dangerous complication of the
immediate puerperal period Also, 1t 15 the most common of all critical
obstetrical emergencies One must be ready for 1t The cardinal principles—
stop the bleeding, prevent shock, replace lost blood—must be remembered

In most mstances, postpartum hemorrhage starts i the delivery room
1t 1s due to an atonic uterus, retamned placental tissue, lacerations of the
birth canal, or abnormalities 1n the blood-cloting mechamsm Although
thus bleeding cannot be predicted, one must always be ready to control 1t
An overly distended uterus (twins, hydramnios, fibroids), anema, placenta
praevia, premature placental separation, and difficult surgical obstetrical
maneuvers should alert the observer

When vagmnal bleeding starts the bleeding should be stopped and
treatment to combat shock wnstituted
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Fig 1 Postpartum hemorrhage

Fig 2 Retamned placenta

Wher?‘:lfsé . ::” I;If!;(}kkﬂ.;gih AND TREATMENT OF ATTENDING SHOCK
oft e uterus 15 soft, boggy and difficult to f¢
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Massage the fundus

Gave 1/320 gramn ergotrate intravenously

Grve 1000 ce of 5 per cent dextrose m distitled water, to which 10

sunums of Prtocin have been added, intravenously, at the rate of

1 drop per second

Return the patient to the delnvery room Gave stenle preparation

Admunuster an anesthenc as indicated Explore the uterus for

retamed placental products

Pack the uterus if bleeding persists

Treat shock

a Carefully observe blood pressure and pulse, check skin for
coolness and clammuness

b Crossmatch blood at once Make certam that epough blood 1s
available Wartch the Rh factor

¢ Place 5 cc of patent’s blood 1n a test tube Observe the cloting
mechamsm

d Guve plasma or dextran intravenously Omiut Prtocmn if the
uterus has contracted, give st sumultaneously with the flwd if the
uterus has not already contracted

¢ Gne adequate blood transfusions Estimate the blood loss and
gve enough blood to replace thus

When the Uterus Is Firm  When the uterus 15 firm and remams firm,
1 spite of persistent bleeding, the following measures are taken

1
2

Return the patient to the delivery room
Search for birth canal laceranions Examne the chitons and usethral

Remove retamned tissue
Treat anerma
Prevent anfection

Fig 3 Treamment of postpartum hemorshage due to retmned placental tissue
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arcas, vaginal laccrations, episiotomy cxtensions, and cervical
lacerations

3 Place sutures at once, as indicated

4 Pack the vagina

5 Beware of hematomas into the broad ligament, 1schiorectal fossa
and the perivaginal fascial spaces

6 Treat shock and replace blood loss at once

RESTORATION OF NORMAL Broop-CLorting Mecuanis  In the
presence of severe bleeding, premature separation of a placenta, or the use
of excessive amounts of citrated blood, the fibrinogen component of the
blood may be depleted suddenly and rapidly This prevents normal clotting
of the blood Bleeding will be unsurmountable from any cut surface of the
body unless the clotung mechanism 15 first restored to normal To accom-
plish thus

1 Check the clotting time and clot retraction Place 5 cc of the pa-
tient’s blood 1n a test tube Allow thus to stand for five munutes A
clot should be formed or forming at this tme Within ten minutes,
the clot should be firm and easily distingwishable When 1t 1s not,
treat immeduately for fibrinogen deficiency

Fresh blood, or blood obtaned from a switable donor, will add
sufficient fibrinogen to bring the clotting mechamism back to nor-
mal Grve i hiberal measure-~at least 1000 cc —and rapidly

Guve fibrinogen (2 gm dissolved n 50 cc of distilled water), when

available, intravenously and rapidly Repeat until reaction to the
clot test 1s normal

[N

o

TREATMENT OF PROLONGED BLEEDING TIME Blood dyscrastas,
espectally thrombocytopenic purpura, leuhemua and aplastic anemia, may
lead to severe bleeding In these conditions the clot will be normal, but the
bleeding time 15 unusually prolonged Blood cozes into subcutaneous areas
on shight brussing Small hematomas are present Blood studies will reveal
the proper dragnosis Hematological consultation 1s a necessity Massive
blood transfusions will be needed Removal of the spleen 1n essential
thrombocytopente purpura (bone marrow containing megakaryocytes) will
Tesult 1n a dramatic cure In most instances, however, treatment 1s purely
Symptomatic
one nI;IL“{SS:':)RECTOMY For all patients with severe postpartum hemorrhage,
Dela e ready to perform an emergency hysterectomy as a last resort

elay, however, should not be too long Uncontrollable bleeding, plus a

T
l:Cuﬂ'ence of shock and the presence of a normal blood-clotting mechan-
™, 15 the prime 1ndication
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Rupture of the Uterus (Figs 4 and 5)

Postpartum shock and internal hemorrhage mean uterme rupture,
unless this possibility has been ruled out by careful intrautenine explora-

Complete Rupture
of uterus

Fig 4 Incomplete and complete rupture of the uterus

Diagroms .
Syzeptoms Internal palpation
Shock Examme after
Tnt, 1k 1 every op delwvery
previous cesarean
gection
rapad Jabor
use of Prtustran,

(temparary}
Laparotomy
hy:tueciorrgr

Fig 5 Rupture of the uterus
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tion The vagina, cervix and the intertor of the uterus must be cxammed
carefully following all operative obstetrical procedures

The possibihity of rupture of the uterus should be considered when the
patient has an exceedingly rapid delivery, when the uterine contractions
suddenly cease during the sccond stage of labor, whenever suddenly un-
explained fetal intrauternine death takes place, when labor 15 prolonged,
or when cephalopelvic disproportion 1s present Certamly one will be aware
of its possibility if the patient i labor possesses an abdormunal scar due toa
Previous cesarean section or uterine tumor removal It 1s agan emphasized
that the uterus should always be cxamuned following any major vaginal
obstetricat operauon

Diagnosis of rupture of the uterus rests on intrauterine palpation, the
presence of shock and signs of internal hemorrhage

When this complication 1s manifest the uterus and vagina are packed
as well as possible, adequate blood transfusions are given, and immediate
laparatomy 15 performed, to be followed by a hysterectomy

Imersion of the Uterus (Fig 6)

‘When the uterus 1s seen 1o be inverted and the abdomunal dimple that
replaces the absent fundus 1s felt, the diagnosis of inverston of the uterus
1s obvious

The uterus should always be palpated abdomnally after delivery It
must be at the level of the umbilicus If 1t cannot be felt, the examiner puts

on a sterile glove and searches the vagina, where he will find the inverted
uterus

Inversion of Uterus

Replace uterus or
Hystaxectamy

Fig 6 Inversion of the uterus
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When the uterus 1s found to be mverted, 1f shock 1s not yet apparent
1t soon will be, and treatment to combat 1t should be nstituted without a
second’s delay When shock 1s under control, and only then, the uterus 1s
replaced manually with the patient under anesthesta If careful observation
shows that this maneuver has failed, hysterectomy, either vaginal or
abdomunal, 1s 1n order

Anesthetic Accidents, Cardiac Arrest and Sudden Embolism

At times, these also are obstetrical problems The possibility of their
occurrence should be recognized They are treated m the same manner as
when they occur following any surgical procedure

Shock

Shock following delivery 1s usually due to one of the above-described
postpartum complications Utermne rupture, broad Iigament hematomas,
mversion of the uterus, embolism and anesthetic accident are the usual
causative agents Yet shock, as a disunct 1diopathic ennty, may follow a
normal delivery as well as a prolonged or difficult operative one Because of
this, one must be constantly on the lookout for the meipient signs of early
shock When they appear, treatment 1s mstituted at once, but search for the
cause 15 continued

SPECIFIC OBSTETRICAL PROBLEMS

Abortion (Fig 7)

The spontaneous mterruption of an early pregnancy usually 1s quickly
and easily termnated, yet an element of great danger 1s always present
Severe blood loss can take place m the matter of moments Control of
hemorrhage and the prevention of infection are guides to treatment

An abortion 1s not truly phystological m nature, and cannot be treated
1 a simple watchful manner, as a labor in mimature When symptoms,
especially bleeding, are muld, one may treat with watchful expectancy,
but close observaton should be mamtamned for evidence of developing
shock and anema, and, if a completed abortion does not readly take place,
the uterus must be emptied quickly, gently and thoroughly

THREATENED ABORTION The patient with threatened abortion, as
such, though she demands approprate therapy, does not require the ser-
vices or facilities available 1n an mtensive therapy unit Should the process
become one of an agbortion 1n progress (immunent abortion), as evidenced
by an increase 1n vagmal bleeding, cramps, and the findings of cervical
dilatation, the patient must be transferred to a location permutting accurate
and continued observation
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abortion

Abortion
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%ﬂ‘?ﬁmﬁ%‘i‘)’“ Incomplete abortion

Tig 7 Abortion

Conservative observation and expectancy should be continued 1n the
absence of great cervical dilatation (3 to 4 cm ) The followmg regimen 1s 1n
order

1 Check present blood levels (red blood cell count, and hemoglobin
and hematocerit determunation)

2 Watch the bleeding Save all pads, study clots and look for tissue

3 Give 1/320 grain of Ergotrate every two hours for three doses

4 Gave intravenous Pitocin dnp—1 mmim per 100 cc of distilled
water, 20 drops per munute has been suggested, and may be of
value

Grve sedanion Morphine (1/4 grain) will relieve cramps and often
hastens the abortion

w

Surgical therapy becomes necessary when bleeding and cramps perstst
1n spite of the above measures, whenever brish bleeding takes place, and
when tissue 15 palpated within the vagma or cervical canal When this
treatment 1s indicated the following should be carried out
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—

Re-survey patient’s blood status

2 Crossmatch and have 1 pmt of blood ready, 2 pints when severe
bleeding, anerma, or impending shock 15 present

3 With the patient under hight anesthesta, remove tissue from vagina,
palpate the wnterior of uterus gently and remove any tissue present
by finger dissection When this 15 not possible, remove tissue with
a curved placental forceps Use curette only when necessary Pack
uterus tightly with 1-inch gauze Remove the packing in twelve to
twenty-four hours

4 Conuinue treatment of shock and anemua with blood or blood
substitutions, as needed

5 Reduce infection by the early use of appropriate antibiotics

6 Treat anemia due to blood loss by diet and 1ron medicatron

Conservative
Extpectancy
Watch Hleeding
Check bleod levels
Sedation
Oxytoxics

Surgical Therapy
‘Whenbleeding occurs
expectancy
tissue 15 palpated
1n cervax or vagina
Blood as needed
Remove tissue gently
Explore uterus man-

vallky
Dack uterns (12 24hrs)

Fig 8 ‘Treatment in threatened abortion

INCOMPLETE ABORTION The term “mncomplete abortion” signifies
that at least a portion of the gestation product has been passed Bleeding
usually has been signuficant and continues to recur The uterus 1s not as
large as 1t ght be, the cervix 1s dilated, and tissue often fills the canal

Surgtcal treatment should be mstituted without delay The sugges-
tions mentioned for treatment of an abortion n progress should be followed
Study of the patient’s blood status should not be neglected and treatment
should be given, sf indicated

CRIMINAL ABORTION Unfortunately, one must be suspicious of
tampering whenever the symptoms of an abortion occur The examner
should carefully question the patient, while examuming her, bearing the
possibility of tampering i mind
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Attempted abortion by the patient with mechanical means usually 15
mneffectis ¢, but 1t can produce harmful results Vaginal burns with necrosis
and bleeding may follow the use of caustic medicaments Perforation of the
vagna attended with scvere external bleeding or internal bleeding into the
pelvic cellular ussue may result from the use of pointed instruments

Instrumental abortion, attempted 1n a cnmunal manner, may lead to
utenine perforation I perforation takes place near a large vessel, severe
intraperitoneal or retroperitoneal bleeding wall develop Rapid recognition
of this condition, plus treatment of shock and anemta, followed by surgery

Symptoms Treatment
Be suspicious Treat shock
Shock Blood
Internal hemor Laparotomy
:rhage repaar
hysterectomy

nspect intestines
Prevent infection
Fig 9 Perforation of uterus in instrumental abortion
(laparotomy) and continued postoperative care 1s an absolute Lfesaving
necessity
In crimmal abortion, one must always beware of bowel damage This
should be treated by surgical repair or resection as needed

Ectopic Pregnancy

The key to successful management depends upon intensive diagnosts
followed by intensive treatment Being “ectopic minded,” aware of the
tmportance of sudden menstrual srregularities, consclous of the sigmificance
of seemingly vague abdomunal pams, and adeptness at pelvic examination
will hasten a firm suspicton of this immunent pelvic bombshell

UnrupTUReD Ectopic PREGNANCY  When this 15 suspected, immedi~
ate diagnosts 1s tmperative Only when symptoms and findings are’such that
suspictons are famntly aroused can one continue observation for several
weeks When an early ectopic gestation 15 highly probable, the patient
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should be taken to the operating room at once Examunation made with the
patient under anesthesta may be of help, but a more exacting procedure 1s
colpocentesis If blood 1s present, performance of a laparotomy 1s 1n order
When either no flmd or serous fluid 1s obtained, further mvestigation 1s
made by means of erther culdoscopic examunation or mspection of the
adnexa through a posterior colpotomy mcision Surgery at this time should
not offer any particular danger, and the routine practised 1n other pelvic
laparotomies should be followed

RurTUreD EcTOPIC PREGNANCY Any woman in the reproductmve
age, having acute abdominal symptoms, requires constant supervision and
readiness for serious trouble There 15 no better place for this than the
intenswve treatment umut Should any doubt as to the diagnosis of ectopic
pregnancy exist, a simple colpocentests yielding blood will be confirmative
The acute abdominal pain, along with signs of shock and internal bleeding,
usually pomts to the source of the emergency

Early diagnosis and rapid treatment save lives The possibility of
ectopic pregnancy should be borne in mund and treatment mstituted
promptly Such a dramatic disease demands dramatic action

Intensive treatment consists of controlling shock, surgery and restora-
tion of lost blood Surgery must not be delayed While the theater 1s beng
readied, shock 1s treated by restoring the blood volume and giving oxygen
nhalations At operatson, the old principles of ““get 1n fast, igate the bleed-
ing mesosalpinx, remove the diseased tube, and get out” are still of great
value As much blood should be given as appears to have been lost Once
the shock state 1s over, the blood should be admmistered slowly At surgery,
the intraperitoneal blood should be left alone Only enough of 1t should be
removed to provide adequate visualization, the remamder will be absorbed
and 1s of benefit Postoperatively, intensive treatment must be continued
Although the postoperative phase 15 essentially the same as that for any
patient who has had a serious operation, the two main dangers volved are
mn undertreating the exssting shock and anemuma and i overtreaung by
giving oo much intravenous medication, leading to pulmonary edema and
electrolyte imbalance

Pelvic hematoma formation resulting from a tubal abortion or an “old
ectopic” demands the same care as any other abdominal pelvic disorder

Placenta Praevia and Premature Separation of the Placenta

Vaginal bleeding tn the third trimester of pregnancy 1s always a serious
symptom However mild 1t may be, this 1s a warmng of trouble ahead
Accurate and thorough observation, vigilance and action without hesitatton
gve posiuve results
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In the presence of vaginal bleeding, when the patient 1s not 1n labor,
the physician should take the following steps

1 Note the patient’s general condition for signs of impending shock
He shoutd record the pulse rate and blood pressure reading, repeat-
ing the determinations frequently

2 Obscrve and record the fetal heart tones at ten-minute intervals

Observe the uterus for intability and uterine contractions Chech

the position of the fetus

4 Determune the hemoglobin value, red cell count, hematoent value

and coagulation ume

Crossmatch 1 pint of blood and see that 2 more piats are available

(check the Rh factor)

Avod rectal or vaginal exarmnations, unless labor begins

Have x-ray study made to determune the size and development of

the baby, and attempt to visualize the location of the placenta

w

w

-

PLACENTA PRAEVIA  Thus maybe diagnosed bythe presence of vaginal
bleeding, absence of pain, regulanty of fetal heart tones, and the fact that
no signs of shock appear unless the vaginal bleeding 1s severe

When bleeding 1s mld, an attempt should be made to perfect the diag-
nosis by x-ray visualizations

Before the thirty-seventh week of pregnancy, the physician should

1 Continue observation

2 Replace blood loss via transfusions when necessary

3 Refran from examining the patient vaginally or rectally

4 When bleeding has ceased, make careful speculum examination of
the cervix to rule out the possibility of a cervical lesion or lesions

After the thirty-seventh week of pregnancy, the physician should, after
following the above-listed recommendations, make a sterile vagmal examna-
tion Xf a central placenta praevia 1s found, cesarean section should be per-
formed When 2 marginal or lateral praema 1s present, the membranes
should be ruptured and watch mamtamed

When bleeding 15 severe 1t must be made certain that enough blood 1s
avatlable for transfusion Fluids (plasma, dextrose, blood o combat early
shock) should be given ntravenously and preparation should be made for
cesarean section A sterile vaginal examination 1s made 1n the operating room
If a central praevia 15 noted, cesarean section should be performed at once,

1f the marginal type of praevia 1s found the memb;
g gl type of embranes should be ruptured
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should be taken to the operating room at once Examination made with the
patient under anesthesta may be of help, but a more exacting procedure 1s
colpocentesss If blood 1s present, performance of a laparotomy 15 1 order
When erther no fluid or serous fluid 1s obtained, further wnvestigation 15
made by means of either culdoscopic examination or mnspection of the
adnexa through a posterior colpotomy mcision Surgery at this time should
not offer any particular danger, and the routine practised n other pelvic
laparotonues should be followed

RupTURED EcTOPIG PREGNANCY Any woman 1a the reproductive
age, having acute abdormnal symptoms, requires constant supervision and
readiness for serious trouble There 15 no better place for this than the
ntenstve treatment umt Should any doubr as to the dagnosss of ectopic
pregnancy exist, a stmple colpocentests yielding blood will be confirmative
The acute abdomunal patn, along with signs of shock and mternal bleeding,
usually pomnts to the source of the emergency

Early dragnosis and rapid treatment save hives The possibility of
ectopsic pregnancy should be borne i mund and treatment mstituted
promptly Such a dramatic disease demands dramatic action

Intensive treatment consists of controlling shock, surgery and restora-
tion of lost blood Surgery must not be delayed While the theater 15 bemg
readied, shock 1s treated by restoring the blood volume and giving oxygen
whalations At operatron, the old prnciples of “get 1n fast, Iigate the bleed-
ing mesosalpinx, remove the diseased tube, and get out™ are still of great
value As much blood should be guen as appears to have been lost Once
the shock state 1s aver, the bleod should be admunistered slowly At surgery,
the mtraperitoneal blood should be left alone Only enough of 1t should be
removed to provide adequate visualization, the remamnder will be absorbed
and 15 of benefit Postoperatively, intensive treatment must be continued
Although the postoperative phase 1s essentially the same as that for any
patient who has had a serious operation, the two mam dangers mvolved are
m undertreating the exastng shock and anemsa and it overtreating by
gving too much 1ntravenous medication, leading to pulmonary edema and
electrolyte imbalance

Pelvic hematoma formation resulting from a tubal aborton or an “old
ectopic” demands the same care as any other abdommnal pelvic disorder

Placenta Praevia and Premature Separation of the Placenta

Vaginal bleeding 1n the third trimester of pregnancy 1s always a serious
symptom However muld it may be, this 1s a warmng of trouble ahead
Accurate and thorough obseryation, vigtlance and action without hesitation
give posttive results
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In the presence of vaginal bleeding, when the patient 1s not labor,
the physician should take the following steps

1 Note the patient’s general condition for signs of impending shock
He should record the pulse rate and blood pressure reading, repeat-
1ng the deternunations frequently

2 Observc and record the fetal heart tones at ten-muinute wmtervals

Obseni e the uterus for intability and uterine contractions Check

the position of the fetus

4 Determune the hemoglobin svalue, red cell count, hematoent value

and coagulation time

Crossmatch 1 pint of blood and sce that 2 more pints are available

(check the Rh factor)

Avord rectal or vaginal examinations, unless labor begins

7 Have x-ray study made to determune the size and development of
the baby, and attempt to visualize the Jocation of the placenta

w

w
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PLACENTA PRAEVIA  This maybe diagnosed by the presence of vaginal
bleeding, absence of pamn, regulanty of fetal heart tones, and the fact that
no signs of shock appear unless the vaginal bleeding 1s severe

When bleeding 15 nuld, an antempt should be made to perfect the diag-
nosts by x-ray visualizations

Before the thirty-seventh week of pregnancy, the physician should

1 Continue observation

2 Replace blood loss via transfusions when necessary

3 Refrain from examining the patient vagnally or rectally

4 When bleeding has ceased, make careful speculum examination of
the cervix to rule out the possibility of a cervical leston or lestons

After the thirty-seventh week of pregnancy, the physician should, after
following the above-listed recommendations, make a stertle vaginal examna-
ton If a central placenta praevia 15 found, cesarean section should be per-
formed When a marginal or lateral praema 15 present, the membranes
should be ruptured and watch mamntamned

When bleeding 15 severe 1t must be made certain that enough blood 1s
avatlable for transfusion Flwids (plasma, dextrose, blood ro combat early
shock) should be given intravenously and preparation should be made for
cesarean section A sterile vaginal exarmnation 15 made 1n the operating room
Ifa central praevia 1s noted, cesarean secuon should be performed at once,

1f the margnal type of A’ Ta
praevia 1s found the memb
nes should be ruptured
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The phystcsan should be mn readiness, for a patient with muld bleeding
and no other manifest comphications may suddenly have brisk bleedng and
go mto shock rapidly There should be enough blood on hand and the
surgical obstetrical umt should be on the alert Careful exammation should
be made at the time of delivery for lacerations Watch of the patent should
be continued following labor

PREMATURE SEPARATION OF THE PLACENTA Thus 15 a most serious
comphication It 15 too often unfortunate for the 1ifant and dangerous to the
mother Early recogmuon and dramatie action offer the only hope

The diagnosis 15 apparent, 1t 1s mantfest by mild vaginal bleeding
assocrated wath abdomunal pains, 2 tender irntable uterns and signs of fetal
distress Too often the onset 1s abrupt with severe vaginal bleeding, shock
and a dead baby Mild symptoms may fapidly assume a malignant char-
acter As shock develops, so does an abnormality 1 the blood-clotting
mechamsm (afibtinogenemmua) with resultant bleeding from exposed vessels

Conservatism, as such, 15 only warranted when the baby is small
(twenty-six to thurty weeks of pregnancy) or when symptoms are mud and
there 1s no sign of feial distress Nevertheless, intensive observation must
be continuous, lest the disease process continue

Actton 15 unperative whenever one notes (1) feral distress, (2) tetanic
uterme contractions without progress i Inbor, or (3) signs of begmning
shock, mdicatng sevese imternal hemorrhage Delwery of the baby and
placenta must be accomphished rapidly, depending upon the obstetrical
conditions present at the time In all cases, 1t 1s essential to treat impending
shock, give oxygen to the mother 1n an effort to aid the mfant, be ready for
possible fibrinogen deplenion (have fibninogen and fresh blood available)
and prepare the surgical obstetrical theater

Notng the above precautions, delivery 1s best termupated by cesarean
sectzon when the patient 15 not 1 labor or the cervix 1 Jess than half dilated
When the cervia 1s well effaced or half dilated (5 em ), sumple ruprure of
the membranes may be sufficient to hasten delivery Intervention via forceps
of breech extraction may be necessary once the cervix is completely dilated
and effaced

In all cases, watchful observation must be conunued during the opera-
use and postpartum peniod Preventing and treaung shoch, observing the
blood-coagulating tendency, and carefully noung the contracting power of
the uterus are essenual to success Frbraogen deplenon and the possibihry
of @ Couvelasre uterus should be watched for

Agam 1t 15 emphasized that the import of vagmnal bleeding dunng
pregnancy must be recogmized One must make the duagnosis easly and
give treatment xapidly, whule using good obstemncal judgment at all umes
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Nausea and Vonuting of Pregnancy

Both nausea and s ormung are common symptoms of carly pregnancy
Thaur exact cause 15 not knawn, therefore, their management 15 somew hat
empincal and symptomatic tn nature Occurring 1 about half of all preg-
nant women, these cvcnts are usually mild, but may be the forerunner of a
more serious illness

SimpLe NAUSEA AND VOMITING  Simple nausea and somiting, as such,
will usually respond to the following regimen

1 Small frequent feedings at two-hour intervals, sin feedings dady
The diet should be compatible with the pauent’s desires and 1dio-
syncrasies A forced nigpd diet usually produces more nausea and
resultant vomuting A free chorce of food appears to be the best
Thuds Coprous amounts of water are a must At Ieast one glass
should be taken with cach feeding and small amounts between
feedings Tea, coffee, carbonated beserages and fruit juices may be
substituted or added to the water intake
Medication The efficacy of drugs will vary with the pauent New
drugs often succeed for a ime Dramamnne, 50 mg , three times a
day has proved to be very effective 1n some instances It causes no
side effects, and therefore 1s recommended for a short tral Sedation
to ensure a good nught’s sleep, plus a rendency to relaxation dunng
the day, 1s important A barbiturate of choice will serve well here
Vitamns B, and B,, gwen either by mouth or by mjecuion, may
increase the appette and seem to be of a hmited value Chlorpro-
e, 10 to 25 mg, three umes a day offers promuse 1n that 1t
should prevent nausea and vomiting by 1ts action on the central
nervous system It 1s not always effecive and can produce side
effects (jaundice) Its use should be saved for the nonresponsive
pauent
Psychotherapy This 1s probably the most smportant part of the
treatment The art of medicine entails a knowledge of the patent,
her fanuly background, her fears, her problems and the need of a
fatberly, priestitke attitude
Careful observarion The simple case may readily become one of
marked severity One should beware of persistence of nausea and

vomuting 1n spite of treatment, weight loss, rapid pulse and evidence
of dehydration

[~]
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. PERNICIOUS NAUSEA AND VOMITING (HYPEREMESTS GRAVIDARUM)
anhxs can usually be prevented by the appropriate attention to treatment of
Ppatients with simple nausea and vormiting When the signs of this disease
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become clear, mmmediate hospitalization 1s m order Wuh our present
techruques, the severely dl patient of yester-year should not be seen
Abortion, as a cure, 1s xarely, if ever, needed The deaths of the past should
not take place today

The immediate need 1s that of rest, relief of dehy dration and electrolyre
balance

In maldly 2l patients the followmng measures may be effective

1 Sedation Barbiturates guven rectally or morphune sulfate (1/4 to
1/2 grain} often will produce eight to tnelve hours’ sleep and the
begmning of a cure

2 Gastric lavage Gastric lavage by means of Wangensteen suction

will rehieve the persistent nanses and md 1n obtaung rest

Intravenous flinds Three thousand cc may be given n the first

twenty-four hours~~1000 cc of 5 per cent glucose 1 salme soluton

and 2000 cc of 5 per cent glucose 1n water

Vitammn therapy Vitamun B (thiamune), 200 mg , and vitammn C

(cevitamue acid), 100 mg , may be added to the mtravenous flmds

Deficiencies of these vitamuns are common in neglected patients or

1 those with prolonged attacks There 15 no need to procrastinaze

m giving thus treatment

w
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The above-outhined regimen 1s repeated on the second day As appetite
develops, fluids and smalf frequent feedings are given orally The mtake and
output of flutds are observed The unne 1s checked daly for albumum, casts
and ketonura (acetone bodies)

In severely 1l panents, or those not ymproving with treatment, the
following treatment 1s given

1 Commence the above-outhned regimen of sedanion, gastric lavage
and imntravenous therapy

2 Study the blood levels of sodmm, potassium, nonprotein nirogen

and creatmine

Check unine daily for atbummn, casts and Letonuna

Obtam an electrocardiogram to determune anyevidence of potasstum

deficiency

Gnve Ringer's solutron, 1000 cc, as a substitute for the normal

saline solutzon

¥f marked potasstum deficiency 15 evident, add 50 mg of potassium

chlonde to the 1000 cc of Ringer’s solution unti the electrocardio-

gram 15 normat and the potasstum and sodmum levels reach normal

values

R
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7 Remember the continual importance of psychotherapy Consider
the use of hypnosts with 1ts post-hypnotic suggestion 1n stubborn
cases

When rapid improvement fails, the possibility of associated con-
ditrons, such as acute hepatitss (or even acute yellow atrophy), gallbladder
disease, or even central nenvous system disorders (brain tumor), should not
be overlooked Tt should be hept in mind that these symptoms often fore-
shadow an hydaud mole or chorionepithelioma

Psychotherapy, ngid treatment 1n the mild case and careful obsera-
tion are the keys to the management of this problem

Eclamptogenic Tovermia

Good prenatal care, and a careful search for the early symptoms, plus
mtensive treatment once the diagnosts 15 established, have led to a lessening
of eclampsia per se, and a good result sn the great majonty of cases Thus
has all been accomplished 1n spite of the fact that the exact ctiological basis
of this morbid disease which often clouds the latter part of pregnancy 1s not
known

Mirp Pre-ecLampeTic Toxemta  The onset of mild pre-eclampsia 1s
usually incipient and fested by the p ¢ of occult edema, sudden
excessive weight gamn, generalized edema and muld hypertension (blood
pressure, plus 140 systolic or 90 diastolic) Headache, hstlessness and
dizziness may develop

Irmmediate hosprahzation with complete bed rest 1s imperative even in
an early case The following regimen 15 instituted

1 Dier absolute salt restrictions, low sodwum and high protemn content
The protemn questton 15 debatable, some physicians prefer a low
protemn diet The low sodium and salt restriction seems to be the
most important

Increase of elmnation through the mtestines Saline catharsis, with
1 ounce of magnesium sulfate, daily

Daily weight check and unmnalysis for detection of albumin and
casts

N

w
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Eye ground exammnations, determimation of nonprotemn mtrogen,
creatmme and unc aad blood levels, renal funchion tests Results
of these tests are sometimes of prognostic value

With improvement and the complete abatement of symptoms, merely
routine prenatal care 15 continued, but guard 1s mamtamed
If the disease remarns stationary the treatment and observations out-
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become clear, smmediate hospitahzatton 1s m order With our present
techmques, the severely 1ll panent of yester-year should not be seen
Abortion, as a cure, 1s rarely, if ever, needed The deaths of the past should
not take place today

The immediate need 1s that of rest, relief of dehydration and electrolyte
balance

In mildly 1ll patients the following measures may be effective

1 Sedation Barbiturates given rectally or morphme sulfate (1/4 to
1/2 gramn) often will produce eight to twelve hours’ sleep and the
beginning of a cure

2 Gastric lavage Gastric lavage by means of Wangensteen suction

will relieve the persistent nausea and aid 1n obtaining rest

Intravenous fnds Three thousand cc may be given 1 the first

twenty-four hours—1000 cc of 5 per cent glucose 1n saline solution

and 2000 cc of 5 per cent glucose 1n water

Vitamin therapy Vitammn B (thramune), 200 mg, and vitamm C

(cevstamuc acid), 100 mg , may be added to the intravenous fluds

Deficiencies of these vitamins are commeon 1n neglected patients or

1n those with prolonged artacks There 15 no need to procrasunate

1 giving this treatment

w
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The above-outhned regimen 1s repeated on the second day Asappetite
develops, flurds and small frequent feedings are given orally The intake and
output of flurds are observed The urtne 15 cheched daily for albumrn, casts
and ketonuria (acetone bodies)

In severely 1l patients, or those not improving with treatment, the
following treatment 1s given

1 Commence the above-outlined regimen of sedation, gastric lavage
and intravenous therapy

2 Study the blood levels of sodium, potasstum, nonprotein mtrogen

and creatinine

Checl. urine daily for albumun, casts and hetonura

Obtain an electrocardtogram to determune any evidence of potassium

deficiency

Give Ringer’s solution, 1000 cc, as a substtute for the normal

saline solution

If marked potassium deficiency 1s evident, add 50 mg of potassium

chloride to the 1000 cc of Ringer s solution until the electrocardio-

gram 15 normal and the potassium and sodum levels reach normal

values

n W

o



OBSTETRICS AND GYNECOLOGY 437

7 Remember the conunual importance of psychotherapy Consider
the use of hypnosis with 1ts post-hyprouc suggestion 1n stubborn
cases

When rapid smprovement fals, the possibility of associated con-
ditions, such as acute hepatius (or even acute yellow atrophy), gallbladder
disease, or cven central nervous system disorders (brain tumor), should not
be overlooked It should be Lept 1n mind that these symptoms often fore-
shadow an hydaud mele or chorionepithelioma

Psychotherapy, ngid treatment 1n the mild case and careful observa-
tion are the heys to the management of this problem

Eclamptogemc Toxemia

Good prenatal care, and a carcful search for the early symptoms, plus
ntensive treatment once the diagnos:s 1s established, have led to a lessening
of eclampsia per se, and a good result mn the great majonty of cases Thus
has all been accomphished in spite of the fact that the exact ctiological basis
of this morbid disease which often clouds the latter part of pregnancy s not
known

Mirp PRe-EcLameric Toxemta  The onset of mild pre-eclampsia 1s
usually meiprent and mamifested by the presence of occult edema, sudden
excessive weight gain, generalized edema and muld hypertension (blood
pressure, plus 140 systolic or 90 diastohic) Headache, Iistlessness and
diziness may develop

Immedsate hosprtahzation with complete bed rest 1s tmperatise even m
an early case The following regumen 1s instituted

1 Diet absolute salt vestrictions, low sodunm and hugh proten content
The protemn question 1s debatable, some physicians prefer a low
protein diet The low sodium and salt restriction seems to be the
most 1mportant

Increase of ¢l through the Salme catharsis, with
1 ounce of magnesium sulfate, daily

Daily weight check and urmalysis for detection of albumun and
casts

N

w

-

Eye ground examnations, determunation of nonprotem rutrogen,
creatinine and uric acid blood levels, renal function tests Results
of these tests are sometimes of prognostic value

rout With improvement and the complete abatement of symptoms, merely
‘;‘: prenatal care 15 continued, but guard 1s maintamed
the disease remains stationary the treatment and observations out-
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lined above are continued After the tharry-seventh week the pregnancy 1s
termunated by the simplest method possible for the particular patient

SEVERE PRE-ECLAMPSIA  This may have a sudden onset or may de-
velop from a mild case 1n spite of careful management Headache, dizziness,
personality changes, severe hypertension (blood pressure above 170 systolic
and 100 diastolic), albumumuna and evidence of tow ered renal function give
warnng of thus severe process

The pauent 1s smmediately hospitalized and the following regimen
stituted

1 Absolute bed rest

2 Duet the same as that employed for muld pre-eclamptic toxema

3 Sedanion barbiturates m repeated small doses will lessen tension

4 Cerebral depressants 10 cc of 20 per cent solution of magnesium

sulfate, to be given intravenously every six hours Veratrum com-
pounds are of debatable value

5 Hypertonic glucose, 10 per cent aqueous solution, to be given
ntravenously, 1000 cc daily
Check to be mamiained of flnd mtake and renal output
Daily survey of blood pressure, urinary findings and renal function
tests

With improvement, this treatment 1s continued until the thurty-seventh
week and then the patient 1s delivered by the best obstetrical means

If severe pre-eclampsia persists, pregnancy 1s termunated Although
one should wait untd the thirty-seventh week if possible, a golden oppor-
tumity should not be lost

EcLampsia  This state 1s signalized by a convulsive seizure, often
repeated, followed by coma and too often by death It indicates severe
liver, renal and cerebral damage

The following treatment 1s instituted

o

—

During the convulsion bodily myury 1s prevented by applymng
padding and tongue-biting by using tongue depressors The air
passages are kept open

2 Morphine sulfate (1/4 to 1/2 gran) 1s gwven at once and the dose 13
repeated often enough to keep the patient quiet (every four fo six
hours) and sleeping

Oxygen 1s given

A cerebral depressant—20 cc of a 10 per cent solution of magnesium
sulfate—1s given ntravenously, slowly (have 2 cc of calcum
chlonde available)

Observation 1s mamtaned of blood pressure, urmary output and
albuminuna Renal function tests are performed at regular wtervals

w0

wu
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1f the patient improves she 1s given the treatment outlined for severe
pre-eclampsia

When there 15 no smpros ement and convulsions persist 1n spite of the
treatment, cesarcan section 15 i order Eclamptics often go into spon-
tancous labor, this should be Jooked for When this occurs, rupture of the
bag of traters1s indicated, labor 15 allowed to progress with the patient under
sedation Delnery should be accomplished slowly and spontancously, 1f
possible

As recovery ensues the following regimen 15 instituted

—

Tlwds (3000 cc daily) are gnen mtravenously 1000 cc of 10 per
cent glucose 1n water, 2000 cc of 5 per cent glucose 1n water
High protem loro sodum dict 15 given as tolerated

3 Sedation 1s given only of the patient 1s restlessness

4 Daly checl 1s made of renal output, alburminemua, renal function
and blood nonprotein nitrogen and creatimine unul normal lesels
are reached

[S)

The best £ of the eclamptogenic state consists in detection
of the first warning signs, instituting intensive treatment at once, and to
emptying the uterus early when treatment fails

Rupture of the Uterus

Rupture of the uterus manifest following delivery and 1ts treatment
have been discussed under complications of the immediate postpartum
period As was mentioned, following delivery, every operative obstetrical
patient should always be examuned thoroughly, 1n order that a ruptured
uterus will not be overlocked

Since rupture of the uterus leads to massive 1nternal bleeding, and to
shock and death when treatment 15 delayed or inadequate, diagnosis must
be made early Prevention, of course, 1s the best treatment, and therefore
signs of an impending rupture should be looked for

During pregnancy, rupture may occur suddenly 1n a patient with a
weak uterine scar (cesarean section, myomectomy) Severe abdormunal pain,
shock and evidence of internal bleeding rapidly develop Treatment to
combat shock should be instituted at once, and as soon as possible a rapid
sumple hysterectomy should be performed
é)unng labor the symptoms of an impending rupture should be watched

sestless patient complaining of lower abdominal pain between labor
igzms, 2 taut, tender uterus, and a Band!’s ring are all ominous signs Lack
oy progress during labor should always arouse suspicion Re-evaluation of
© pattent as 1o the necessity of a cesarean section 15 1n order When actual

for
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rupture takes place the patient usually notes a sudden, sharp, severe pam
Tremendous fetal activity 1s noted, then silence Uterme contractions cease
and the baby 1s readily palpated Internal bleeding may be sudden and
massive or there may be a slow trickle of blood, dependent upon the site of
the rupture The uterus and vagina should be packed and the shock treated
immedrately, then laparotomy 1s performed and the torn uterus 1s removed

The Patient with a Previous Cesarean Section

The dictum “once a section, always a section” 15 followed by many
obstetricians This sumplifies the problem 1n that the patent 1s prepared for
surgery 1n an elective manner Yet, there are many other obstetricians who
feel that a good portion of these women can be readily delivered vaginally

When vagmnal delivery 1s considered expedient for a pauent who has
had a previous cesarean section the followmng should be done

1 A careful check 1s made of the indications for the previous section
and 1t 1s made certam that a stmular condition does not exsst at this
tme

2 The postoperative section record 15 scrutinized to detect any mdi-
cation toward a weakness mn the scar

3 Contnuous observation of the patient 1s maimntamned as soon as

labor begins

One must be cognizant of and look for any sign of impending

uterme rupture Section must be performed at once, should

such a sign develop

5 Followng vaginal dehvery a thorough examination should be made
for possible rupture

6 One must be ready at all tumes to treat sudden shock and mternal
bleeding

Before scheduling an elective “repeat cesarean section,” an appro-
priate date for the operation should be selected Too often the baby de-
tivered by planned cesarean section 15 on the small side A careful review of
the patient’s menstrual history and of the development of the uterus and
the baby as noted during prenatal visits and by x-ray studies, and repeated
rectal exammations made while awarting ripening of the cervix are invalu-
able aids toward better surgical timung

S

Sepsis

Puerperal sepsis can and 1s being prevented An aseptic conscience has
been developed The principles and practices have vartually eliminated
the severe dread of yester-year
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Prevention remans the watchword Cleanliness, attention to details and
asepsis throughout the matermity division have accomplished wonders
Temperatures must be tahen and recorded every four hours Any recorded
fever (100° T or lugher) should cause suspicion, 1ts cause should be found
and vigorous treatment snstituted

When sepns does deelop, the panent s solated from all matermity
patients at once The source and location of the inflammatory process 1s
found The paucnt’s resistance 1s built up The proper and most effectine
antibiotic 1s employed The clectrolyte balance 1s watched

‘The contagion of puerperal sepsis 1s sull a dreaded, yet preventable,
enuty Immediate 1solation of the pauient and a review of the possible
breaks 1n techmque leading to the infection are n order Personnel tahing
care of obstetncal patients should stay away from a pauent with sepsis
Ths pattent should be kept far remored from the sntensiee therapy umt

The seniously 1l, severely sepue patent, however, needs intensne
treatment  Consultation with the expert in anubiotics, the mntermust, the
urologist, the surgeon and the vascular expert 15 of value Teamwork
between specialists 1s a must for such a patient Intravenous fluids, electro-
Iyte replacement, massiv ¢ antibrouc therapy and local treatment, dependent
upon the location of the infection, are all in order Speaific instructions wiil
vary with the pauent and the intensity of her illness

Pelvic Hematomas

Lacerations within the gemital tract during delsvery are not uncommon
Fanlure to note these injuries or improper surgical repair can lead to internat
bleeding that rapidly dissects the pelvic structures Large accumulations of
blood, leading to shock and anemua, are not uncommon

Prevention s 1n good obstetrical practices, a search for ijunes fol-
l:lwmg all operative procedures and the careful repair of lacerated struc-

res

The pelvic cellular structures may be filled with a large hematoma
anising from several sources Rupture of the uterus below the peritoneal
surface, large cervical tears, or lateral wall tears of the vagina (episiotomy
extentions) may involve good-sized vessels Bleeding may result in dissec-
tion between the fascial layers Retroperitoneal masses may fill the pelvis
and lower abdomen The vagina can be swollen shut by a large hematoma
Lateral vaginal hematomas may pomt at the inguinal higament Bleeding
1nto the episiotomy wound usually nfiltrates the gluteal region
o ';_lz:se large exudates lead to shock and severe anenua, because they,

. 3 1 remain unrecogmzed There 15 usually an associated persistent
mount of vagial bleeding Needless treatment with oxytowcs and uterine
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rupture takes place the patent usually notes a sudden, sharp, severe pam
Tremendous fetal actvity 1s noted, then sdence Uterine contractions cease
and the baby 1s readily palpated Internal bleeding may be sudden and
masstve or there may be a slow trickle of blood, dependent upon the site of
the rupture The uterus and vagina should be packed and the shock treated
immediately, then laparotomy ss performed and the torn uterus 1s removed

The Patient with a Previous Cesarean Section

The dictum “once 2 section, always a secton” 15 followed by many
obstettrcians This simplifies the problent in that the patrent 1s prepared for
surgery 1n an elective manmer Yet, there are many other obstetricians who
feel that a good partion of these women can be readdly dehivered vagmally

‘When vaginal delivery 1s considered expedient for a patient who has
had a previous cesarean sectton the follow mg should be done

1 A careful chech 1s made of the indscanions for the previous section
and st 1s made certan that 2 sinular concitzon does not exst at this
me

The postoperative section record s scrutimzed to detect any ndi-
cation toward a weakness 1n the scar

3 Contmnuous observation of the patient 15 mamtamned as soon as
labor begns

One must be cognizant of and look for any sign of mmpendng
utenne rapture Section must be performed at once, should
such a sign develop

Following vagmal delivery a thorough exammation should be made
for possible rupture

One must be ready at all times to treat sudden shock and mternal
bleading

Before scheduling an electsve “repeat cesarean section,” an appro-
priate date for the operation should be selected Too often the baby de-
livered by planned cesarean section 15 on the small side A careful review of
the patient’s menstrual history and of the development of the uterus and
the baby as noted during prenatal visits and by x-ray studies, and repeated
rectal examunations made while awaitng ripemng of the cervix are mvalu-
able mds toward better surgical tmung
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Sepsis

Puerperal sepsts can and 1s bewmg prevented An aseptc conscrence has
been devcloped The principles and pracuces have virtually chmsnated
the severe dread of yester-year
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unnation  Prolonged labor, decp anesthesia and operative obstetncs are
common forerunners of this condstion When urination docs not take place
within eight hours after delivery, or when the desire 15 greater than the
ability, merely having the patent sit on the torlet will usually cffect unina-
tion Larly ambulation has made urnary retention a stranger to obstetn-
cans When ambutation fails, the patient 15 catheterized The catheter s
left i place for twenty-four hours, then clamped off for several hours at a
ume Once the destre to urnate devclops, the catheter 1s removed and the
patient 1s permutted to attempt to empty her bladder naturally When
prolonged cathcterization 1s necessary, prophylactic broad spectrum anti-
brotics should be ginven

ANURIA OR OLIGURIA  This 1s a dreaded symptom It follows severe
tovemia and severe shoch Urological and medical consultations are urgent
Heroic measures are needed at once,

Severe Anenua

A severe anenua occurring during pregnancy s due to abnormal blood
formation, blood loss, or increased blood destruction A complete blood
examunation 1s necessary This means having a hematologist study the
bone marrow cells as well as the peripheral blood

Iron deficiency anenna (hypochromuc, mcrocytic) 1s the most common
type This may be the result of hemorrhagic blood loss, long-continued
blood loss, or a severe nutritional deficiency The cause should be deter-
mined and removed The blood should be rapidly restored to safe levels by
gwing transfusions Oral iron therapy and a hugh protein diet will help 1n
returning the blood to normat levels

Permcious anemia of pregnancy 1s rare Repeated transfusions to keep
the blood at a safe level, and folic acid and Lver therapy are appropnate
treatment Recovery follows delivery
Sickle cell anemia must be searched for i all Negro women who are
anemc

Good diagnostic methods and observations will reveal the rare Jew-
kerma, purpuras and allied blood disorders that occastonally are first noted
during pregnancy

Postpartum anema of a severe nature has been noted 1n 5 per cent of
:Cbxsi.m?}tls II); 1s due to excessive bleeding at delivery Blood transfusions,
— thgrapiy ar?;le:i :dsafe level, followed by a ugh protemn diet and oral
om }3::8;) ‘TRANSFUSIONS IN THE OBSTETRICAL PATIENT No matter how
Reax;tlons oog transfusion may seem, 1t 15 always a major surgical operation

and dangerous complications can be prevented merely by the
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massage 15 too often the rule Proper observation of the postpartum patient
will yreld an early diagnosis when treatment 1s relauvely sunple Continued
vagmal bleeding or signs of impending shock should alert the observer If
the abdomen 15 palpated, the vulva 15 wmspected, and stenle rectal and
vaginal examunations are made, this myury will be immediately detected

Treatment for shock 1s mstituted, blood loss 15 replaced, and the pa-
tient 15 transferred to the surgical obstetnical room where the blood 15
evacuated, the bleeding vessel 1s ligated and the area 15 packed with
absorbable gauze (Oyxcel or Gelfoam) It 15 much betier w prevent the
lacerations mn the first place, and, when they do occur, to suture the bleedmg
areas properly

Urinary Problems

Early recognimion of most urological problems occurnng durmg and
after pregnancy sumplifies the treatment m most nstances Intenstve
therapy will be hmited if seemungly simple anomalies, which are quite
common n obstetrical patients, are treated early

Severe Urinary Tract InrecTIONs Uninary tract mnfections often
comphcate pregnancy and the puerperium  Consultation with the urologist
15 maluable m that the management of these problems s essentially
urological m narure The obstetriman can be of help by recognizing pyelo-
nephnus early 1 its course Fever alone may be the first warung Micro-
scopic evanunations of a catheterized urme specimen will show pus A
gram-stamed smear of the unnary sediment 15 easdy obtamed A culture
of the unne should be made so as to 1denufy the mvolved orgamsm
corzectly Since Escherschia cols 15 the usual agens, therapy directed 1o ths
bactena should be started at once When the culture results are hnown
(after twenty-four to forty-eight hours), the anubsotc can be changed o
fit the responsible organism Flushing the Jadneys by grvng large amounts
of fluids orally (or intravenously, when needed) 1s sull of help Dramage
through a ureteral catheter may be needed 1 stubborn cases Symptoms of
renal and perrenal abscess should be watched for Anemua can rapidly take
place 1 a patient having a severe mfecuon The blood should be checked
frequently

URINARY RETENTION  The retention of urne 1s not uncommon dur-
1ng labor or follow ing dehvery A full bladder can be scen at a glance during
labor The large balloon-like bulge extending from the symphysis pubis to
the umbihcus 35 certainly visible as 15 2 bulging cystocele mn the grand
multipara Treatment consists m merely using the catheter frequently

Retention following delivery 1s due to bladder trauma durimg delvery,

1 1

as well as to mterft m the p gical reflex meck of
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Good prenatal care with the encouragment of proper nutntion, the absence
of anermia and the carly treatment of a toxemia will bring the mother to her
1abor with the baby 1n optmum condition Labor must be conducted with
good obstetnical judgment, with recogmtion of the need for conservatism
and at the same time cogmizance that one must be glert to detect impending
feal dustress and 10 unlize appropnate surpical obstetrical methods as
indicated  Unfortunately, the obstetncian usually has no control over the
devclopment of intrautenine fetal distress, but he can and must be ready to
treat this at once when 1t 1s mamfest Larly diagnosis and gentleness 1n
surgteal technique will mimmze the dangers Anesthesia ss defimtely 1m-
portant to the mother's welfare, but must be uulized so as not to overly
affect thebaby Anumnarcotic drugs (Nathine) and oxygen given to the mother
Just preceding delnery are invaluable aids

Asphy x1a Neonatorum (Anava, Hypoxia)

The newborn baby should breathe and ery upon delnery (slow de-
Ivery techmique) or 1n scconds following ats emergence from the birth
canal Any delay i this imual respiration means a depressed nfant This
respiratory depresston may be due to an overabundance of analgesia and/or
anesthesia, the trauma of labor and delivery, intrautenne oxygen depriva-
on, or cerebral damage (hemorrhage)

Asphyxia lenda (“blue baby™) 1s mdicative of an overaccumulation of
carbon dioxide and a lack of oxygen This 15 usually caused by too much

anm;tlflxcsxa, but may be the forerunner of a more severe state It 1s treated
as follows

1 Rest Do not bft, spank or handle the infant

2 Open the arr passages Suction flwd from the nose and mouth

3 ?pply stimulation by gently stroking the skin, avoird any violent
orm

Grve oxygen—4 to 6 liters per nunute Apply the mask loosely over
baby’s face

4

d The sleepy baby should respond withun three to five munutes If he
oes not do so, treatment for asphyxia pallida, as described below, 1s given

Th
' as folleo:zby with asphyzia pallida 1s anoxic and 1n shock The treatment

1 Be gentle Do not stimulate the infant m any fashion

2 Reep the mfant warm ‘Wrap hum 1n warm blankets

3 Open the air passages Tnsert a tracheal catheter about 1/2 mch mto
the trachea, do this by the method familiar to you, by direct vision
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attention to the many details mvolved 1n a transfusion procedure The
following pomts should be observed

1 The blood bank 1s responsible for a careful selection of donors and
proper methods of collecting and preserving blood

2 The obstetrictan 15 responsible for careful typing and cross-

matching Type specific blood should be employed, unless the

urgency requires that a universal donor type be used

The patient’s Rh factor should be double-checked Rh-positive

blood should never be given to an Rh-negative mother

4 Transfusion should be given slowly, unless immediate blood re-

placement 1s urgent The patient should be observed constantly for

signs of a reaction When doubt exists the transfusion should be

stopped

It should be remembered that the hydremua of pregnancy will allow

for a greater loss of blood before shock ensues than 1s normally the

case, however, one should not become overconfident on this score

The need should be judged by the signs of shock and blood level

determmations

w

w

THE NEWBORN

The first twenty-four hours of ife are indeed the most dangerous The
severe death-dealing 1llnesses affectung the newborn child develop during
erther pregnancy or labor, and demand immediate and persistent heroic
care The one mndividual who must handle this emergency problem s the
person who delivers the baby ‘The pediatrician must work with the obstetri-
cian, but 1n a consultative manner, and 1n the continuatton of care after
thorough immediate treatment has been grven The acute disorders of the
newborn demand complete cooperation between the obstetrician-pediatric
teams There 1s much to be learned m the management of these problems
Workung together 1s the first step toward new inroads and advances In this
chapter, however, we are pnimanly concerned with the role of the obstets-
cian 1n the management of these problems

The delrvery room uself 15 the intensive treatment room for the newborn
Here 15 where treatment should be started, and the baby should not be
moved untl 1ts rate of improvement has become stabilized All necessary
equipment must be at hand This essentally consists of (1) tracheal
catheters and an fant laryngoscope, (2) oxygen, (3) incubator (with
temperature and hunudity controls), (4) warm blankets, and (5) equipment
for performing a blood count, Rh test, Coombs® test and mfant blood

transfusion
The prevention of tragic slinesses of the newborn Lies with the obstetrician
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5 Notfy the pediatrician so he can commence hus care at this ume
6 Watch for respratory difficulucs, and treat as they occur

The use of these ssmple measures alone w3l do much to give a prema-
turc infant a good start

Erythroblastosis

Although this, too, 15 11 reality a “pediatric” condition, the obstetrician
has much to contnibute towards 1ts successful management Rh-factor
determnations ate now routine at the ume of the first prenatal visit. The
finding of an Rh-negatss ¢ mother 1s the warning sign of impending danger
Other than thus, there 15 same confusion as to the remaimng obstetrical
management As of today, it 15 recogruzed that there is no treatment dunng
pregnancy that will improv ¢ the baby’s chances Attempts at desensitization
by haptene mjections, ACTH or cortisone have not helped Induction of
labor, exther at term, at the thirty-seventh week, or 1n the face of a nsing
tuter, does not appear to be of promuse. Cesearan section for delwery 1s not
necessary

Titer determinattons, including those for bloching antibodies and ant-
Rh antibodies, should be performed carly 1n the pregnancy, and repeated
atthe seventh month and near term Rising titers are a bad omen When the
titer nise 15 abrupt, or hydrammios des elops, -ray study of the fetus should
be made for possible hydrops

At burth, every baby bomn of an Rh-negative mother should be exa-
muned immediately Jaundice, edema and pallor should be looked for A
sunple blood count should be made Checking the hemoglobin level and
erythrocyte count and searching a blood smear for abnormal erythroid
elements will give the hey 1o the emergency treatment Exchange trans-
fusion 1n the birth room 15 mandatory 1n the presence of a severe anemua
At the tume of this birth blood count, the Rh factor should be studied also
and the Coombs” test performed A posiuve reacuon to the Coombs’ test
means trouble Thus, plus anemia, sigrufies transfusion, either exchange or

small repeated transfustons, depending upon the experience and choice of
the obstetrician When the baby’s Rh factor 1s posttve and reactsons to the
other tests are normal, conunued observation 1s 1 order A negative Rh
i the baby gives a fecling of security, yet chinscal observation should be
continued since laboratory rests are not always infallible

PREOPERATIVE GYNECOLOGICAL MANAGEMENT

The great mayonity of gynecological procedures are elective Thus gives

the physician ample time to make
e certain that the patient
possible physical condstion peent e i the bt
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or palpauon of the epiglotus Swcrion the tracheal flsd until the
arrway 1s clear Gently breathe about 5 cc of air into the catheter
{puff 1t 1) at short 1ntervals

4 Give oxygen, 6 liters per munute through a mask placed over the

baby’s face, as soon as resprrations begin

Do not gwe drugs They do not appear to be of any value and there-

fore are to be avorded

6 Since an efficient ifant respirator or resuscitator has not yet been
mvented, learn to use the simple measures mentioned

wn

Warmth, opemung of air passages, oxygen, gentle handhng and pattence
give the finest results The most important factor, however, lies i the pre-
vention of asphyxia by the pracuce of good obstetrics

Atelectasis and Hyaline Membrane Formation

These often follow asphyxia They are common 1n premature nfants,
but can develop 1n seermungly healthy full-term babies They are essentially
pedaatric problems The obstetrician’s role 1s to call the pediatrician when-
ever there 1s difficulty at birth, so that he will be on guard and alerted for
possible danger

Prematurity

Premature infants require as expert care during labor as following
birth The more normal the labor and delivery, the better Analgesics and
general anesthetics must be avoided at all costs A wide episiotomy should
be made as the presenting part reaches the pelvic floor and before pressure
on the permeum has developed Spontaneous delivery should readily follow,
but, when 1t does not, a gentle outlet forceps procedure should be employed
This mild operative termination of a premature labor 1s better than a long
second stage However, when possible, any other type of manmipulative
delivery should be avorded

Cesarean section does not appear to enhance the chances of a prema-
ture baby Vagnal delivery seems to be the better When confronted with 2
complicatton where a choice as to the type of delivery ewsts, this pomt
should be remembered

At burth the baby 1s treated as follows
Immedrately place the baby in an incubator that has been pre-
heated (90° F ) and pre-hurmidified (90 per cent)
2 Guve oxygen, 1 to 8 liters per munute as needed
Do not handle Do not be concerned about the weight or cleaning
the child Leave 1t alone completely for about six hours
4 Give vitamun K, 2 mg , mntramuscularly, at once

—

w
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6 Pemallm, 100,000 umits, mn suppository form nseried nto the
vagma twehe hours prior to surgery 1s a suggested ard

7 The tme-honored custom of giing a vaginal douche has been
vartually abandoned

8 Morphine (1/6 grain), or Demerol (100 mg ), and atropine (1/150
grain) are ginven one hour prior to surgery

SPLCIAL PREOPERATIVE GYNLCOLOGICAL PROCEDURES
Vaginal Reconstructine Surgery

Prior 1o the repair of prolapse, rectocele, cystoccle, enterocele, and
urethrocele, the patient should be studied carcfully to rule out the possi-
bility of other cxisting gy necologreal conditions (ovarian tumors, disease of
the cervix) The health of the vaginal membranes should be obsenved Any
exising trichomoniasts or ycast infections should be treated When senile
arophy ensts, a week’s stmulation with estrogens (to be conunued
following surgery) will produce better healing

A long-standing everston of the vaginal mucosa often induces epi-
thelial ulceration Bed rest and heeping the vagmal walls 1n proper position
wiltheal the involved areas Estrogen therapy 1s often of help

Fistulae

Unnary fistulae require a careful urological study Cystoscopy and
pyelography are necessitated An accurate diagnosis must precede the
surgery

Rectovaginal fistulae, likewise, require careful preoperative study
Proctoscopic mspection not only aids n noung the exact rectal opening (or
openings), but also the inflammatory conditson of the surrounding mucosa
Bowel sterihizauon with approprate antubioucs and chemotherapentic
agents 1s 1n order Enemas, repeated untl clear, must precede the surgery

Radical Pelvic Surgery

Before proceedig with extensive procedures, such as radical hyster-
ectomy for carcinoma, pelvic exenteration procedures, the removal of large
pelvic tumors and vulvectomy for malignant disease, one must double-
check the patient’s complete physical condition The correction of nutri-
tional imbalance and anemia 1s a preoperative must, as 15 making certam
that more than enough blood 15 available for transfusion at the ume of
surgery

Vaginal smear studses for cancer cells have become a routie partof a
gynecological exammation It should be made certain that such studies have
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From the hustory, whaich should be detaled, symptoms may be elicited
which suggest closer scrutiny and & more thorough study Dunng the
physical exanunation, assocated abnormalities requiring medical or surgical
treatment are often discovered Carefunl palpation of the breasts and digual
exploration of the rectum must not be neglected Mimmum laboratory
procedures mclude a unnalysis (albumun and sugar) and blood stuches
(erythrocyte count, leukocyte count, determination of hemoglobm blood
level, hematocnt determunation and differential cell count)

Each patient must be studied mdadually Consultation 15 always m
order when medical or surgical problems exsst In the presence of a muld
hypertension, questionable disbetes, or a severe anemua, the aid of an
mtermist should be secured Securtng we-ray films of the chest and 2 flat
plate of the abdomen 1s a good routine step It mught pomt to the need for
further analyses Cystoscopie examnation may be indicated m the presence
of urinary symptoms Proctoscopic exanunaton may be of value when the
symptoms or findings are not derectly associated with the apparent gyne-
cological entity One should not hesitate to conduck mvestigative studses,
such as gastromtestinal x-ray evamunation, mntsmencus pyelography and,
perhaps, psychuatric evanlation

1t should be remembered that genatric panents often have multiple
lestons These patients should be studhed carefully

Obesity 1s not uncommon 1n the gynecological patient Thus, m atself, 1
not directly & preoperative hazard However, obese indiniduals may be
hypertensive or have inciprent drabetes They may have less cardiac reserve
and present a greater problem 1n anesthesia, flurd replacement and surgical
techmgue than do the normal-weight patents

A final word of precaution should be grven It should be remembered
that any woman from six to sixty may be pregnant A careful study of the
menstrual hustory, a didigent pelvic exanunation, a flat plate of the abdomen
and biological hormone studies will rule out this possibiity When doubt
exists and time permts, one should wait for two weeks and then re-evamne

and re-test Consultation should become routine before any contemplated
cursttage, hysterectomy, or pelvic laparotomy

Routine orders pracedmg gynecologscal surgery include the followmg

1 Early hosprtahzarion (3 00 © M ) to enable further dgnostic evalua-
uon, proper laboratory studies and adequate preparation

2 Early supper should be hght, sppetizing, and well served

3 No oral mtake after $ 7 M

4 Adequate sedation to insure 2 good mght's sleep

5 Cleansing enema (soap suds) at feast two hours prior 1o surgery
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mamtenance of flmd balance by giving flwds mtravenously and/or orally,
bladder and bowel care, dict, ambulation, anubiotic therapy and specific
therapy

A simple List of orders 15 given below for the average-sized gyne-
cologrcal patient who has had adnexal surgery or hysterectomy unattended
with complications

Gnve Demerol (100 mg ) every three hours for relief of pan

Gnve codamne (1 gran) and aspinn (10 grawns) every three hours for
relief of pain on the day following surgery

Grie 1000 cc of 5 per cent glucose in saline solution intravenously
maM and agunin P M

Gnve chipped 1ce after nausea has disappeared

Gne hiquid diet on first postoperative day

Cathetenze 1n esght hours or sooner 1f bladder distention 1s present

Have the patient stand at bedside in A M of first postoperative day

w N -

- O

Special Postoperative Orders

VAGINAL PrasTic PROCEDURES The umque condition present fol-
lowing vaginal plastic procedures 1s difficulty 1 unination Thus 15 due to
the trauma produced by removing the fascia and the vaginal mucosa from
the bladder and the urethra Also, following the operauons, edema 1s quite
marked, and there may be many small submucosal hemorrhages which will
wnterfere with the normal mechanism of micturiion

In general, however, these patients will urimate spontaneously 1f given
the opporturuty That 1s to say, an indw elhng catheter, placed immediately
following operation, 15 not necessary If, after the pauent has responded
from the anesthesia, she fails to urinate within eight to twelve hours, and
she has received adequate flmids, a single catheterization may be necessary
Following this, 1f the patient sull does not urmate spontaneously, an 1m-
dwelling catheter may then be placed 1n the bladder The catheter 1s left in
place for forty-eight to ninety-six hours to allow the edema to recede Upon
removal of the catheter, 1f there 15 still difficulty 1n instiating unmation,
Prostigmun or Urecholine may have to be given The time-honored nursing
methods of 1minating urmanon through mental association should never be
1gnored

o anl:‘t?slthﬁ special consideration following ths type of operation 1s that
afddaye;t;onb‘;ll‘here are many advocates of early ambulation, and, also,
ctand op sm atton Because of the site of the repair, 1t 1s easy to under-
o exghn ga ome surgeons prefer to let these patients stay 1 bed for seven

ght days postoperatively The added stram of the abdommal viscera
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been made prior to the conternplated operation And it 15 again emphasized
that one must be absolutely certan to rule out pregnancy

IMMEDIATE POSTOPERATIVE GYNECOLOGICAL CARE

To be successful, the recovery room must have 3ts personnel tramed 10
antiipate comphicanons 1n any fype of postoperatne panent This, of
course, mcludes the gynecological patent, because a vast majonity of opera-
tions, wncluding those performed m all sizes of hosprtals, mvolves the
female pelvis The principal smmeduate problems are wsually those of
shock, hemorrhage, obstructed airway and cardrac complhications

When a pattent atrives 1 the recovery room, the nurses, nterus and
residents should be acquainted with the type of operatve procedure per-
formed, the pauent’s condition dunng the operation, and any preoperative
abnormal findings Immeduately, the patient 15 checked for (1) condition
of the skin—1ts color, temperature and texture, (2) pulse rate, (3) blood
pressure reading, (4) respiraton rate and (5) evidence of vagenal bleeding
The pulse and blood pressure should be checked at ten-mnute mtervals
until the panent becomes restless, and thus interval should be prolonged if
there 15 any evidence of mstabiity If the pulse 15 regular and the blood
pressure stable, 1t 1s possible to prolong the intersal between readings to
twenty or thirty munutes until the patient becomes conscious Thereafier,
readings should be made every hour until the patsent 15 returned to her own
room The ume to return a pattent 1o her room will, of course, vary,
depending upon the exvent of the operatnv e procedure In general, a panent
who has shown no signs of shock or hemorrhage for six hours may safely
be returned to her room at the end of that penod

Routine Postoperative Orders

When the patient 1s removed from the operating room, the surgeon
should write very specafic orders for the pauent and should make note en
the order sheet of any anticipated complicatron 1t1s a healthy hatut to have
the surgeon wiite the orders and dictate a description of the operatve
procedure before leaving the operating siste Also st 1s good practice to have
a short operative note written on a progress sheet before the patient 18
removed from the operatng table These measures will frequently forewarn
the personnel of the recovery room of any antncipated comphcations

In wotmg postoperatve orders, one should have principles m rand,
rather than a ngid routne For example, the dosage of a narcotic for a
95-pound pattent would differ from that for a 300-pound pauent The
general princeples 10 be kept i nund are those of analgesia and sedation,
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Alio, should be mentioned the smmediate postoperatise care of the
vagna following dilation and curettage or biopsy of the cervix Too fre-
quently the surgeon 1s lured 1nto a false sense of sccunity by placing onc or
tho sponges into the vagina This practice will only delay the mamfesta-
nions of a sex ere hemorrhage, but will not prevent its occurrence Tris well
to leav e the vagina free of foreign bodies postoperatinely However, if there
1s continuous brisk oozing from the cenvx afier a biopsy specimen has
been taken, and the wound has been sutured, 1t may be necessary to place
some oudized ccllulose preparation next to the cenvix and then pack the
vagma tightly This paching should be remosed within six to eight hours

Recently, the practice of sending patients home i the everng follow-
ing dilation and curettage or biopsy of the cervix was iutiated No com-
phications have occurred to make this pracuce snadvisable The patient 15
nstructed to tahe her temperature twice daily and telephone her physician
each evening for two days

Occasionally the curettings wall be grossly sndicatn ¢ of carcinoma, and
1t will not be wise to discharge the pauent It s also recogmzed that oc-
castonally a pauent will have to be called back. 1nto the hosputal for further
therapy

The following 15 an example of the postoperative orders for a patient
having dilauon and curettage or biopsy of the cervix without complication

1 Guve Demerol (50 mg , single dose) 1f necessary

2 Gne hquids as tolerated

3 When the pauent has fully responded, she may be permutted to get
up, with help, to go to the bathroom

4 Patient to be discharged after being seen by the physician in the
cvening

RADIATION THERAPY In the consideration of radium therapy, only
intrauterine radiation, for either carcmoma of the corpus or carcioma of
the cervix, will be mncluded

Immediately after the insertion of the radmum, regardless of the type
gf applicator employed, the primary consideration should be protection
T;;ecxﬁcally this means protection to the patient’s bladder and the rectum
of tch fornuces should be packed tightly with a gauze packing, and the rest
ad “:’aglga snugly packed to msure continuous correct placement of the
—— &nﬂl to displace the bladder and rectum as far as possible from the
bladgr andmadlanon A retention catheter should then be placed 1n the
has beor. remmezutfig‘:i:gfn connected for open dranage after the patient

The postoperatwve orders for a patient haviny radu
Wwritten before the physician leaves I:he operatmggroom n’}::rlpznr;::al;:
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on the pelvic floor, when the patient 1s 1n the upnght position, and the
fact that, 1n general, these patients are the older ones whose tissues have
proved themselves imadequate for support lend rationale to the theory of
delayed ambulaton On the other hand, since these patients are in the
older age group, they are more prone to vascular acctdents than are younger
patients and need the benefit of muscular acuvity This activity, of course,
can be obtamed by having the patient do scheduled exercises while Iymng
n bed

The above discussion 1s probably irrevelant because the healing of
tissue 1s basically a nutritional problem This means that, 1f the blood supply
to the stte of the repair has been interfered wath, healing will not take place
regardless of the patient’s postoperative position Agam, because of the
unusual age of the pauent, any protem defictt must be corrected and
anerma must be guarded against If there has been an unusually large blood
loss during the operation, blood replacement 1s mandatory Also, the various
products which are known to a1d in wound healing should be given

The postoperative orders nught be as follows

1 Give Demerol (100 mg ) every three hours as requured for relief of

pain

2 Gnve codeme (1 gram) and aspinin (10 gramns) every three hours as
required for relief of pamn on the day after surgery
Give fluids
Gave chupped ice, as soon as nausea ceases
Gave a liquud diet on the first postoperative day
Catheterize the patient 1 eight hours or sooner if distention 1s
present, if the patient 1s unable to void after another eight hours,
sert a Foley catheter and 1nstitute open drainage
7 Encourage spontaneous actwvity in bed, if the patient does not move

her legs sufficiently, give passive lower extremuty esercise
8 Obtan 2 complete blood count and hematocrit determination on
AM of first postoperative day

9 Give vitanun C (500 mg ) daily
10 Give multiple vitarmn B daily

DiLATION AND CURETTAGE, AND Brorsy or THE CErvix  ‘The descrip-
tion of an adequate dilation and curettage or biopsy of the cervix 1s not
within the scope of this book However, 1t 1s the duty of the surgeon and
part of the postoperative procedure to make certam that all specimens are
adequately marked, separated and delrvered to the pathologist This
ncludes, 1n all dulation and curettage procedures performed for diagnosis,
placing mn separate bottles and labeling the scrapings from the endocervix,
those from the endometrial cavity and the sections of the cervix

o
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Also, should be mentioned the ymmediate postoperative care of the
vagina following dilation and curcttage or biopsy of the cervix Too fre-
quently the surgeon 15 Jured 1nto a false sense of secunty by placing one or
two sponges 1nto the vagina This practice wall only delay the manifesta-
tions of a sex ere hemorrhage, but will not prevent ats occurrence It s well
to leave the vagina frec of foreign bodses postoperatvely However, if there
1s continuous brisk cozing from the corvix after a biopsy specimen has
been tahen, and the wound has been sutured, 1t may be necessary to place
some oudized cellulose preparation next to the cervix and then pack the
vagina tightly This packing should be removed within six to eight hours

Recently, the pracuce of sending patients home 1n the cvening follow-
ing dilation and curettage or biopsy of the cervin was imtiated No com-
plications have occurred to make this practice inadvisable The patient 15
mstructed to take her temperature twice daily and telephone her physician
each evenung for two days

Occastonally the curettings will be grossly mdicatis ¢ of carainoma, and
1t will not be wise to discharge the patient It 1s also recogmzed that oc-
castonally a patient will have to be called back into the hospital for further
therapy

The following 15 an example of the postoperats e orders for a patient
having dilation and curettage or biopsy of the cers ¢ without comphcation

1 Give Demerol (50 mg , single dose) if necessary

2 Guve hiquds as tolerated

3 When the pauent has fully responded, she may be permutted to get
up, with help, to go to the bathroom

4 Panent 1o be discharged after beng seen by the phystcian 1n the
evening

RADIATION THERAPY In the consideration of radium therapy, only
Intrauterine radatton, for either carcinoma of the corpus or carcmnoma of
the cervix, will be included
ofa Irrlllmedxatcly after the mnsertion of the radium, regardless of the type
S Ppiicator employed, the primary considerauion should be protection
Tl;’]?lfﬁwlly this means protection to the patient’s bladder and the rectum
of [heO‘:mCes should be packed tghtly with a gauze paching, and the rest
radm aglcllm snugly packed to snsure continuous correct placement of the
o and to displace the bladder and rectum as far as possible from the

cc of the irradiation A retention catheter should then be placed 1n the

bi
hljdger and this snbsequently connected for open drainage after the patient
5 been returned to her room

Wnnzhi Postoperative orders for a pattent having radium therapy must be
@ before the physician leaves the operatimg room Thss 15 smportant
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primanly because the exact ume of radium insertion 1s recorded and a
defimte time must be mdicated on the order sheet for the radium to be
removed
While the radium 15 1n place, the pauent may be apprehensive and
restless with the attending danger of dislodging the radium Therefore, 1t 15
necessary to heep the patient quiet and provide adequate sedation to
accomplish the treatment safely
Also, while the radium 1s 1n place, the diet should consist of only
liquids, to make certain that the patient will not have a bowel movement
and, 1n the process of straining, w1ll not push out the packing
Finally, the patient may become disortented because of the sedation,
anesthesia, age, or a combmation of factors, and remove her own packing
and attempt to remove the radium In the expenience of the author and his
colleagues, on two known occasions, the radum has been removed by
the patient and deposited 1n and flushed down the todet Such a mushap
1S expensive
REPAIR OF FisTULA  If the preoperative management has been good
and the operative procedures have been accomphished with specral reference
to anatornucal closure and adequate blood supply, the postoperative care 15
relatively easy, but extremely important Basically 1t involves nutnition,
rest and sterihity
The nutntion principle includes, of course, obtaining the best preoper-
ative nutntional status possible for the patient It also ncludes the vascular
supply to the incision Special attention must be paid to the protein status
and the replacement of any moderate blood loss during the operation Also
the mamntenance of good flud balance and admimstration of vitamuns,
including vitamin C, are vatal factors
The rest principle apphes to the tissues mvolved For example, no
undue stress must be placed upon the bladder or rectum, as the case may
be Therefore, m the recovery period, 1t 1s best to have a catheter 1n the
bladder with open dranage, and, because the sutures will be the weakest
on about the sixth day, the catheter should be left m place for ten days
Also, m this type of repair, it would be best to rely on late ambulation
Following repair of a rectovaginal fistula, the bowel should be kept at
rest for a minimum of eight days This regimen should be carrred out even
when the rectovaginal fistula 15 a small one, because, 1f the first procedure
1s not successful, each subsequent attempt at closure becomes most tedious
and difficult
The sterility principle mplies that every attempt must be made to pre-
vent mfection of the wound Therefore, m pauents having a rectovaginal
fistula, special attention must be paid to the bowel, both pre- and post-
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operatively A nonabrorbable type of <ulfa drug, such as Sulfathalidine, 1s
best. If there 15 any cvidence of an snfection postoperativcly, antibrouc
therapy 15 instituted In general, the anubioties should not be used pre-
operaunely because of the chance of yeast snfection n the vagina which
would interfere with adequate wound healing The use of Sulfathalidine
should be continued for approximately two wecks following the operation

In 3 pauent with 2 veacovapnal fistula, any chronic cystitis must be
treated sigorously preoperatnely Postoperatisely, special atiention to the
catheter must be given by a nurse, intern or ressdent who s fully cognizant
of 1ts v1tal role n the success of the operation The bedside bottle connected
10 the catheter must be checled frequently each day 1o sec that the catheter
or tubing 15 not obstructed, thereby allowing the bladder to become dis-
tended The catheter should be ingated twice daily with a mild annsepuc
solutton Upon removal of the catheter after ten days, repeated cathetenza-
ton may be necessary to prevent the bladder from becoming distended
Cathetenzanon for residual unne should be carned out unul the residuc 1s
no more than 50 cc on at least two occastons

Vuwvectomy  Tollowang a vulvectomy, the basic considerations for
any major operatn e procedure must be followed, and 1t should be pointed
out that frequently the blood loss during the operation 1s decening These
pauents may lose from 1000 to 1500 cc of blood, and this loss should be
anticrpated before surgery

Generally, the shun 15 closed with a nonabsorbable suture, preferably
of silkworm gut or wire This poses the important postoperatit e care of the
totlet Following each bowel movement, the penneum must be carefully
cleansed and an external douche given Itis even a good 1dea to sterthze
the bowel pre- and postoperatively for this type of procedure

sh POSTOPERATIVE GYNECOLOGICAL COMPLICATIONS
ock

. Gynecological surgery has no immunity aganst this dread complica-
1on Treatment should be wstituted early and vigorously

Hemorrhage
ad VAG!I)NAL BLEEDING A bloody discharge, sufficient to satucate one
pad m about three hours, 15 expected following most vagmal surgery, or

why
waen a toAta\ hysterectomy has been performed More than this amount 1s 2
g A continuous flow, or the passage of clots, demands action

1 Return the patient to the operating room

2 Gve 1000 cc of 5
per cent glucose mn s
aline solution mtravenously
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primarily because the exact ume of radium nsertion 1s recorded and a
defimte time must be indicated on the order sheet for the radum to be
removed
Whle the radum 1s 1n place, the patient may be apprehensive and
restless with the attending danger of dislodging the radium Therefore, 1t 15
necessary to keep the patient quiet and provide adequate sedation to
accomphish the treatment safely
Also, while the radium 15 m place, the diet should consist of only
liquids, to make certam that the patient will not have a bowel movement
and, 1n the process of straiming, will not push out the paclking
Finally, the patient may become disoriented because of the sedation,
anesthesa, age, or a combination of factors, and remove her own packing
and attempt to remove the radium In the experience of the author and his
colleagues, on two known occasions, the radium has been removed by
the patient and depostted 1 and flushed down the todlet Such a mshap
1S expensive
REPAIR OF FistuLa  If the preoperative management has been good
and the operatve procedures have been accomphished with specal reference
to anatomical closure and adequate blood supply, the postoperative care 1s
relatively easy, but extremely mmportant Basically 1t involves nutrition,
rest and sterility
The nutritton principle includes, of course, obtaiung the best preoper-
atve nutritional status possible for the patient It also includes the vascular
supply to the incision Special attention must be pard to the protein status
and the replacement of any moderate blood loss during the operation Also
the mamtenance of good flmd balance and admuustration of +itamuns,
mncluding vitamn C, are vatal factors
The rest principle applies to the tissues mvolved For example, no
undue stress must be placed upon the bladder or rectum, as the case may
be Therefore, m the recovery pertod, 1t 1s best to have a catheter 1n the
bladder with open drainage, and, because the sutures will be the weakest
on about the sixth day, the catheter should be left 1n place for ten days
Also, m this type of repair, 1t would be best to rely on late ambulation
Following reparr of a rectovaginal fistula, the bowel should be kept at
rest for a mummum of eight days Thus regimen should be carried out even
when the rectovagmnal fistula 1s 2 small one, because, 1f the first procedure
15 not successfil, each subsequent attempt at closure becomes most tedious
and difficult
The sterility principle implies that every attempt must be made to pre-
vent nfection of the wound Therefore, 1n patients having a rectovaginal
fistula, special attention must be paid to the bowel, both pre- and post-
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vescel 18 ipated and the sbdomen closed Actinve therapy and blood replace-
ment arc continued
At the tme of the ongsnal operation the ovanan vessels should, 1n most
mstances, be doubly higated to prevent retraction of these vessels mnto the
mfundibulopelvic hgament, winch may produce a massive retroperitoncal
hematoma This comphication as well as bleeding into the abdomunal cavity
can be avoided to g great extent by not including too much tissue in any
one higature, transfixing the suture and by not clamping across a pres wously
placed suture
The utenine yessels are the major ones imvolved 1n pelsic surgery and,
more specifically, in a hysterectomy Care should be taken to idenufy these
vessels during surgery  Here, espectally, one should beware of clamping
across the suture which contamns the utenine artery  Seseral tmes 1t has
been noted thaf the operator, in trying 1o stay close to the uterus, will place
2 suture on the uterine artery 1n such a position that 1t 15 impossible to
clamp the lower portion of the cardinal hgament without crushing the
previous suture Then, shortly after closing the abdomen, the suture will
breal and the pauent go into sudden and very profound shock
BLEEDING FROM THE WounD ARes Immediately following ab-
domunal surgery, bloody dressings may be noticed When this occurs the
dressings should be changed and a pressure bandage applied If this does
not stop the bleeding, the pauent 15 returned to the operating room where
the bleeding area 1s resutured
A serosanguineous discharge or any bloody discharge occurring after
the day of operation 15 a warning of 2 wound separation One must not wait
until the entire wound snaps open and the bowel 15 extruded The patient
should be returned to the operating room at once, the wound opened and
Te-suturing 1n detail performed
Hematomas  In the pelvic and retroperitoneal area, hematomas may
develop both rapidly and stowly Bleeding into the broad higament and other
retropentoneal spaces usually comes from a venous plexus and 15 a slow
contnuous oozing  Shock 1s not usually present, although the patent will
nvanably extubit signs of weakness, tachycardia and repeated episodes of
a mdd shocklike state A progressive anerua may also take place In time
a large pelvic-abdomunal mass will be felt ’
core :)ctcsmt::x:‘l-llg:u ;h(; rl;;x;;tm;a stops gr(:;:'mg and blood replacement
gush of old blugd ;nll absorpuon 1s then the rule Often a sudden
uself Should progressxorf?)?fhj&?c(;he "3%1’11(‘1 315 g lhmmmma N
anemia and a semu-shock state, the masshauif g th persistent
19¢ room where the hotas s patient should be returned to the operat-
toma 15 evacuated and the bleeding vessel ligated
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3 Have enough blood ready
4 Find the source of the bleeding

Postoperative vaginal bleeding often takes place from a perineorrhaphy
wound, especially at the upper angle of the vaginal wound Ligation of the
bleeding vessel 1s necessary When a large hematoma s formung, the pen-
neum should be widely opened and the area resutured

Bleeding may take place from the lateral vaginal wall due to overly
strong retraction made during surgery A mattress suture will usually
readily control the process

Bleeding from the anterior vaginal wall 1s not common, but may take
place

Vaginal cuff bleeding of any extent means that the origin 1s somewhat
hugher up It may be prevented by placing a suture to mvolve the lateral
angles of the vaginal vault When such bleeding occurs the cuff 1s opened
and the lateral areas are inspected for bleeding from the branches of the
uterine vessels

INTRA-ABDOMINAL HEMORRHAGE ~ Certainly, this 15 the most serous
of all postoperative complications It demands early diagnoss, the immedi-
ate treatment of shock, urgent laparotomy, and sufficient blood replace-
ment

‘Thus diagnosis must be considered whenever shock develops following
surgery At the first signs of shock, evidence of 1t should be sought The
tone of the abdommal wall 1s noted and observation 1s made as to softness,

amount of tenderness, and cistention A pelvic exammation 15 carefully
executed to ascertam any feehng of bulging or fluud 1n the cul-de-sac The
possibility of vagmnal bleeding 1s ruled out A blood count 1s made, but 1t
should be borne 1 mund that the chincal signs of intra-abdomumal hemor-
rthage far outweight the laboratory findings As the state of shock lessens,
the physicran must be on guard If abdominal tenderness or distention
mcreases, or pelvic examination reveals fullness in the cul-de-sac, the
patient should be taken to the operating room at once If signs of shock
should agamn develop, thus 1s almost a2 pathognomonuc sign of concealed
hemorrhage and demands immediate laparotomy

Of course, treatment should be instituted to combat the shock and
blood loss should be replaced After shock has been reduced as much as
possible and plenty of blood 1s ready for transfusion, operatton 1s started
The abdomnal wall 1s opened rapidly, yet gently The source of bleeding
15 loohed for at four spots from the ovarian vessels and the uterine vessels
Rarely the bleeding will come from an exposed vessel 1n the omentum,
bladder area, or from the venous organs of raw surfaces The bleeding
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blood supply and tissuc necrosis, 1t may tahe place carly or late 1n the post-
operatne period The drainage may be mto the space of Retzius, intra~
pertoneally or mnto the broad hgament The patient will smmediately
become sexerely towe, having fever, rapd pulse rate, pam, and, often,
mental changes Extensive tenderness in the arca mvolved and hematuria
will be present Re-operation must be done smmediately

Wound Complications

Wound comphcations, such as separations, dehiscense, hematoma
formation and infection, are, unfortunately, not at all uncommon

SPECIAL GYNECOLOGICAL PROBLEMS NEEDING INTENSIVE
THERAPY

Seivere Vaginal Bleeding

Vagmnal bleeding of a gynecological nature rarely 1s so severe as to
necessitate immediate intensne therapy Bleeding, as such, usually suffi-
ciently warns the pauent of impending trouble early enough to cause her
to seeck medical care before an emergency anses

Sudden profuse bleeding, regardless of the history, should warn one of
the probabilities of an impending abortion or the effect of criminal tamper-

ing Examinations should be conducted with thus 1n mund and appropriate
therapy mstituted

Functional Uterine Bleeding

Functional uterine bleeding, 1 ¢ , a profuse, iregular vaginal bleeding
in the presence of normal palpable and visible pelvic structures, may recur
often enough to require emergency care The patients are usually adoles-
cents or young adults Furst of all, blood studies should be made to rule
aut the possibulity of a blood dyscrasia as the cause of the bleeding Next, a
careful pelvic exanunation should be made to determune the source of the
bleeding (in functional uterme bleeding 1t will be from the uterus) Shock
15 treated and lost blood 1s replaced The bleeding 15 stopped, at least
temporanly, by performing a thorough curettement Appropriate glandular
therapy 1s inststuted later

In all such pauents, the principles of stopping the blood flow, treating
shock, replacing blood, and, most mmportant of all, making an accurate
diagnosis must be remembered
Fibroids and Polyps

Submucous fibroids (pedunculated) and large polyps (endometrial or
cervical) may cause a sudden bleeding episode The dilated, effaced cervix
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Pulmonary Complications

The gynecological patients will not be uruque m developing the vanious
pulmonary complications Paramount, of course, during the rmmediate
recovery period 1s mamntenance of an open arrway

Cardiac Complications

Threar of these complications 1s ever present and, with the increase n
Iife expectancy, 1t 1s only proper to anticipate that more elderly gynecological
patients will reach the operating room Elecuve surgery 1n these patients
will require more complete work-up preoperatvely than m younger sub-
jects, n order that undue operative rishs will be avoided

Urinary Complications

Urninary complications are common to the surgical gynecological
patient

When 1t 15 known that the bladder has been cut or torn or the ureter
has been opened during operation, reparr 1s, of course, made at once
However, when such damage has been done and 15 not recognized, tragedy
ensues

Urinary retention followmg gynecological operations 1s treated m the
same manner as when 1t occurs following delivery Ambulation, catheteriza-
tion and time will usually effect a cure

Anuria demands 1mmediate lifesaving measures Should the pattent
not void m eight hours following surgery and catheterization shows that
the bladder 1s empty, cystoscopic exammation 1s performed immediately
and both ureters are catheterized If ureteral obstruction 1s present bi-
laterally, operation to free the obstruction and reparr the ureters 15 per-
formed at once

Oliguria may be due to dehydration, shock, or ureteral bleeding When
none of these factors 1s present, cystoscopy and ureteral catheterization are
performed When indicated, surgical treatment 1s instituted

Hematnuma 1s ndicative of urinary tract damage In the absence of other
symptoms, a retention catheter 15 mserted to be left 1n place for several
days (seven to ten) to allow for spontaneous healing

Leakage of urine vagmally means that a fistula 1s present The fistula
may be from the ureter or from the bladder If 1t 1s from the bladder, a
retention catheter 1s employed If the fistula persists, repair 1s made at a
later date

Urinary extravasation may occur due to bladder or ureteral damage
Smce this may not be due to trauma itself, but to mnterference with the
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will be diagnostic Paching 15 rarely of value Cautenzation of the growth
will g e temporary rehef from the bleeding Occastonally, igation of major
vessels 15 to be considered 1n an effort to prolong hfe
Indomerral carcmoma 1n 1ts late stages may produce severe bleeding
Examnation will show that the bleeding comes from the uterine canal
A curettement will temporarly help, whilc one contemplates future surgical
or radiological care
Caranoma of the corpus 1 its catly stage causes a small amount of
iregular vagial bleeding Findings on examunation are usually negativc
Smears will be of help only when positne Diagrostic curettage should be
employed One should beware of the patient with negauve findings who
contmues to bleed
Oranan cancer 1s nsidious and deadly Any constant ovarian lesion
should be explored and examined mucroscopically
Carncer of the rulva starts with a lump or a sore Biopsy 15 always
indicated Patients with an atrophic vulvitis should be watched carefully,
especially if leuhoplalua arcas are present Frequent biopsy 1s indicated
Advanced cancer calls for careful management Certamly, pam relief
by means of drugs or nerve paralysis 1s of extreme importance Consultation
should be sought and the possibility of further radical surgery or employ-
ment of the newer radioactive experimental procedures considered Exces-
stve bleeding may be controlled by ligation of the major vessels Everything
m the physician’s power shonld be done to arrest the disease and gne
comfort to the patient
Radration therapy, either with radum or the newer radioactive metals,
demands treatment at a radiation center, having a radiologist, a physicist
and an expert sn the atomuc energy field 1n attendance Although progress
has been rapid 1 this field, 1t 15 still sn an expenmental stage Thas treat-
ment for cancer should not be attempted by the gynecologust, even though
he can place radium 1n the vagina, cervix or uterus as was done 1n the
1930, today an expert 1s required Expert advice and help must be sought

THE ACUTE ABDOMEN IN RELATION TO OBSTETRICS AND
GYNECOLOGY
Intensive diagnosis 1s certamnly a necessity m all patients having acute

abdomnal pan A careful pelvic examunation must be made i every
mstance

Inany acutely 11l woman,
twisted ovartan tumor,
(criminal abortion with

the possibility of ruptured ectopic pregnancy,
acute appendicitis and complications of pregnancy
possible uterine perforation) must be kept 1 mind
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with a protruding mass will be diagnostic Removal after carefully Iigating
the pedicle 1s m order

Trauma

Post-marriage trauma to the genitalia, such as lacerattons of the hymen
or vagina, 15 not uncommon A careful history plus a search for the source
of the bleeding will usually yield results Suturing of lacerations to control
bleeding, treatment of any eusting shock, and blood replacement are 1
order

Falls, explosions, forceful sexual attacks, and automobile accidents
may cause external gerutal injury and hematoma formation

Injury to the area about the clitorss, urethra, hymen and permeum wall
lead to severe bleeding Thorough inspection should always be made for the
source of bleeding Appropriate Iigatures should be placed to control the
bleeding Treatment should be given for shock and lost blood should be
replaced

Following severe accidents (auto, explosions, falls) the pelvic area
should be examuned Visible bleeding and hematoma formation will be
reacity noted The possibility of internal bleeding should not be over~
looked, pelvic cellular hematomas should be especially sought when the
pelvis has been fractured

Rape 15 serious from the physical, mental and legal aspécts In all such
cases, the physician should remember that he 1s the doctor, not a judge or
attorney Lacerated areas should be sought and treated as indrcated Then
vagmal smears should be obtaned and search made for spermatozoa
All vulval, urethral and cervicovagmal discharge should be collected for
spermatozoa studies Accurate records of the findings should be kept

Carcinoma

Carcinoma of the female pelvic structures 15 so amenable to early
diagnosis and therapy that both the patient and the physician must be
encouraged to heep this possibility always i mind, regardless of the
symptoms

Carcinoma of the ceruix, of the group 1 type, 1s usually wathout symp-
toms Diagnosis 1s made through a study of vagmal smears and a careful
nspection of the cervix (with biopsy of suspicious areas) 1n every woman
Any irregular type of bleeding or bloody discharge should be regarded with
suspicton and thorough studies made

Carcinoma of the cervix, can, of course, lead to a “bled-out” patient
However, the history will invarably tell of continued bleeding episodes,
and the ulcerated cartilagmous cervix or the large cauliflower-like growth
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VASCULAR SURGERY

WILLIAM S D3E, Jr, M D, and ORMAND C JULIAN, MD

Tm: FUNDAMENTAL CARE of a pauent undergomng cardiovascular surgery
1s essentially the same as that of a patient having any other type of major
surgery Attenuion to adequate airway, presention of chest complications,
management of intestmnal ilcus, accurate hnowledge of ntake and output,
and accurate fluid balance maintenance are all common problems of any
postoperatve surgical patient The extension of surgery to mnclude the
heart and large vessels introduces other problems common to this type of
surgery The discusston of the management of the cardiovascular surgical
Patent may be divided 1nto three headings, namely, intrathoracic, mnclud-

ng cardiac and great vessel surgery, vascular surgery in the abdomen, and
peripheral vascular surgery

INTRATHORACIC SURGERY

Certain types of cardiac lesions commonly subjected to surgical treat-
ment predispose to pulmonary complications The pauent who has re-
peatedly been 1n cardiac decompensation, and m whom, 1n spite of medical
therapy, compensation may be nadequate at the time of surgery, 1s an
example Such a state 1s frequently encountered 1n individuals having long-
standing mutral disease with night-sided heart fatlure There 1s not only the
factor of myocardial disease but also that of pulmonary congestion and
pulmonary artery and arteriolar changes due to the duration of the disease
Such patients are particularly prone to postoperative atelectasis and pul-
monary mfarcts, either due to emboli or thromboses of the vessels 1 the
lung The very vascular lung associated with left-to-night shunt, as n
patent ductus, large mterauricular septal defects, or aortopulmonary septal
defects, 15 particularly prone to complications following surgery, parncu-
larly 1 adults

463
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The possibility of these surgical emergencies must be ruled out before
adopting conservative or medical therapy

Often one cannot make an accurate diagnosis 1n patients with acute
abdormnal symptoms The important pomnt 15 to differentiate between a
“surgical abdomen™ and a nonsurgical one Pam 1s, of course, a sertous
symptom and 1s as 1mportant as increasmg pulse rate or beginning shock
Next, progressive tenderness and ngidity and the findings of a tender
pelvic mass will encourage exploratien The blood count must be watched
and urinalysis of a cathetenized specimen should be made Conservatism
should be practiced 1n the presence of high fever, excessive leuhocytosts,
eosinophulia, red cells and pus 1n the urine, severe pain assoctated with a
paucity of defirute findings, and a histing of long-standing medical care

Time and repeated examinations will usually pomnt to the probable
diagnosis When doubt exists and the symptoms point to impending shock
exploration should be made
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In all cardsac patients, oxygen admumistration 1s continued 1n the
reconery room either by means of a tent or pasal catheter The tent1s valu-
able n extremely hot weather when air-conditioning 15 not present The
nasal catheter provides a more effectne means of admmnistering oxygen
The placement of this catheter should be supervised and checked by the
physician 1n charge If 1t 15 placed too far back, extending into the naso-
pharyns, gastric dilatation will result and may even lead to death by gastric
rupture or by reducing respiratory excursions

"The head rest 1s usually elevated approumately 20 degrees for the
cardiac patent 1f hus blood pressure 1s stable Asprration of secretions from
the tracheobronchial tree, usually done by the anesthetst at completion of
surgery, may hase to be repeated following return to the recovery ward
If the endotracheal tube 15 1n place, the procedure 1s greatly faciitated If
the patient 15 practically or completely awake, the passage of the catheter
through the nasal passage and into the pharyns mn atself may stmulate
coughing to eradicate any mucous obstruction Blind passage of the catheter
mito the trachea 1s successful i most cases We have not made routine use
of postoperative bronchoscopy 1n cardiac surgery There will be occastons,
however, when 1t 1s lifesaving On occastons, parucularly 1f the patient has
had a cerebrovascular accident, tracheostomy may be @ lifesaving measure
and we have not hesitated to carry out this procedure when 1t 15 indicated
The panents requinng 1t are usually those who cannot cough and 1 whom
repeated bronchoscopy 1s not practical

The patient, on hs arnival 1n the recovery room, must have a complete
check of certamn vital functions The presence of the penpheral pulses
should be determined because of the hazard of peripheral embol, particu-
larly i patients subjected to mutral valve surgery Check of the carotid
pulsations 15 1ncluded, because occasionally a cerebral vascular accident
occurring during surgery may result 1n an embolus 1n the common carotrd
artery bifurcation on one side  Observatons of the size of the pupils, re-
actions of the patient and state of muscle tonus may give a clue, i a patent

who 15 not awake, as to possible cerebral vascular catastrophe

Venous distention 1n the neck during the ymmediate postoperative
period as the pattent 15 regaining consciousness usually 1s simply the result
of straming  The presence of the endotracheal tube 1 a pattent who 15
comung out of anesthesia may be enough stimulus to cause the pattent to
stram, resulting 1 venous distention, the simple removal of the tube will
correct thus situation Chest pain and discomfort will also produce strain-
g More senous mphications of venous distention are cardiac failure,

mnflow obstruction to the night side of the heart, herniation of the heart
through the pericardial meision and pressure pneumothorax with massive
collapse Immedsate examunation of both lung fields with the aid of a steth-
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The proper management during surgery plays a major role 1n prevent-
g postoperative lung complications The elements of this management
consists 1n attention to adequate ventilaton of the side not operated upon
and frequent expansion of the lung on the operatwve side during surgery
Duning closure of the thoracotomy wound, care 1s taken to obtain complete
inflation of the lung Intercostal nerve blocks accurately placed from within
will help 1n the postoperative management by preventing extreme post-
operative pan Aspiration of the blood from the thoracic cavity prior to
closure 1s important to allow complete expanston of the lung and to reduce
the reaction of the pleura Closure of the chest with water seal dranage,
of course, 1s the standard procedure and the use of large tubes, such as
no 36 F, assures adequate mantenance of communication The use of
small dresstngs allows for accurate examination of the chest postoperatively
and also avoids the constriction of the chest by large adhesive bandages
When the chest has been closed, management starts with the assurance
by the anesthetist that the lung has been completely expanded, as evidenced
by the cessation of air escaping through the tube m the water seal bottle
and negative pressure The patient n the lateral position 1s usually left m
this position and at the time of moving 15 placed immediately on the
stretcher or recovery ward type of bed The 1deal arrangement 1s to have 2
cloth contamer under the stretcher or bed, some distance below the level
of the patrent, to accommodate the water seal dramage, which may be left
open during the transportation at all umes An alternate method 1s to clamp
the water seal tube, using two hemostats for security, and place the water
seal bottle on the stretcher between the legs of the patient One person must
be responsible to see that the tube 1s not pulled out of the chest at the ume
of moving the patient from the table to the stretcher or during transporta-
tion to the recovery ward The endotracheal tube may be left m place while
the patient 1s moved, depending upon the patient’s state of consclousness
Usually 1t 15 left m place for adequate airway and for admmstration of
oxygen during the period of transportation The gentle handling of the
patient at all tumes 1s an obvious caution not always strictly adhered to
On arrival 1n the recovery room the same attention to the chest tube
and gentle handling are needed Ideally, special recovery room mobue
beds may be used to transport the patient, obviating the need to transfer
the patient a second time The underwater seal 1s immedately taped to the
floor by large strips of 3-inch adhesive to avoid the unfortunate accident of
somebody knocking 1t over and permutting nflow of air Specral attention
15 given to allowing enough length to the tube so that the patient may move
from side to side, and to ascertamming that there are no kinks m the tube
and that the water seal 1s functioping properly, as evidenced by negative
pressure effect on the column of water
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The comphications usually met with i postoperative chest patents
undergoing cardiac or large vessel surgery are thosc associated primarnly
with the mirway, those associated with bleeding from either the surgical
arca such as the heart, or from the chest wall itself, or from anastomouc
sutes of blood vessel grafts in large vessels, and, thrdly, the presence of air
n the chest cavity

Respiratory dufficulty 15 & signal for smmedsate action Its most com-
mon cause postoperatnely 15 an obstructed airway, which may occur i the
immedate postoperatn ¢ period and result from removing the endotracheal
tube 00 soon, improper placement of the regular airway, and, of course,
one of the most common causcs, a mucous plug 1n one of the bronchi with
resuling obstruction Observation of the expansion or retraction of the
chest wall together with stethoscopic examination of the chest usually
makes the diagnosis quite clear

Bleeding following surgical procedures 1n the chest 1s either immediate
or delayed Bleeding occurning in the immediate postoperati e pertod may
be manmifested only by a drop 1n blood pressure, clevated pulse rate and
subsequent confirmation of blood loss by blood counts and hematocrit
readings, although these can be musleading, particularly n a patient with
hemoconcentration Blood volume studies are extremely helpful here The
appearance of large amounts of bloody dramnage in the water scal bottle
will also give a clue to bleeding 1nto the chest cavity, erther from large
vessels or intercostal arteries In intracardiac surgery, bleeding mnto the
pencardial sac may be mamfested 1f the penicardium has been closed too
completely or adequate dramage 1s not provided A compression cardiac
syndrome appears, ncluding distended neck veins and progressive cardiac
falure Either distention of the vemns of the nech or progressive cardiac
failure constitutes an emergency and the patient must be returned to the
operating room for re-exploration A moderate amount of dramage 1n the

water seal tube 15 frequently noted and one may see up to 1000 cc of dram-
age Determmations of hemoglobin content of this dranage will give a clue
a5 10 whether the fluid represents a serous reaction to blood 1n the pleural
cavity or whether 1t 1s due to a real hemorrhage
Delayed bleeding may occur following esther cardiac or large vessel
surgery 1n the chest, but 1s usually associated with large vessel surgery It
may occur followmg difficult bowel evacuation of some extremely hard
feces some days after surgery Difficult bowel movements should, of course,
be avoded at all costs, mmeral oil should be admunustered and low o1l
enemas given 1 antcipation of this possibility In patients, for instance,
‘:r:-ﬂl @ large vessel graft, 2 small leak may start with sudden exertion ot
aning and the only symptom the patient may exhibit 15 apprehension,
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oscope will determine quite accurately m most cases the degree of ex-
pansion of the lung
It 15 important that a patient recoverning from major cardiac or large
vessel surgery in the chest be given extremely small doses of analgesics to
mimmize any depressive effect on the patient Analgesics, such as Demerol,
are withheld until the patient 15 completely awake and actually requires
such a drug for relef of pain, not restlessness Even at thus time, small
doses are used, e g , 25 mg of Demerol In the period of stabilization of the
patient following surgery, which extends usually over the first twelve to
twenty-four hours, frequent blood pressure readings are necessary The
peripheral pulses are repeatedly exammned during the day, and the state of
reactivity of the pauent 15 judged by response to questioning Checks on
the closed chest drainage to mnsure patency of the dramage tube are ex-
tremely 1mportant
‘The patient plays an 1mportant part m his recovery Preparation starts
prior to surgery, at which time the patient 1s told of the importance of
coughing and deep breathing following hus surgery If this 15 emphasized
to the patient prior to his operation, the cooperation and actual participa-
tion of the patient 1n hus responsibility are good All panients are hesitant
to cough following surgery Thus previous indoctrmation 1s helpful The
patient 1s encouraged to move about, turn from side to side with help and
move his legs and toes frequently The instruction to the patient that these
actwvities are Ius part in recovery, and the most important part, will help 1
malung the theory that the patient’s role 1s of primary importance a reality
The postoperative orders must be specific and detmled Nurses re-
spond much better to specific mstructions rather than generahzed ones
The orders for flnd admunsstration 1n patients undergoing cardiac surgery
must be meticulous, smce the amount of flmds tolerated by the cardiac
patent 1s reduced The orders must be very spectfic as to the rate of ad-
mumstration and the amount of flwd given during surgery must be taken
mto constderation The orders for fluud adnumstration should cover only
short periods, and should be revised each four hours during the first
twenty-four to forty-eight hours Most of the patients do not even need
travenous fluids by the second postoperative day and are encouraged to
start oral intake as soon as posstble The writing of the order to encourage
deep breathing 1s often only a gesture The nurse 1n charge should be
appraised of the rmportance of this measure and nstructed 1n the exact
meaning of the words Any cessation of the fluctuations of the water seal
should be noted immediately The exact amount of elevation of the head of
the bed should be recorded on the orders 1n degrees or inches that the head
1s to be placed above the horizontal plane
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Prepare snterior chest, including the axilla on the left side

Gne nothing by mouth after midnight

G tap-water enema the mght before operation

Gne Demerol, 50 mg, and atropine, 04 mg, one hour before
operation

Have oxygen avastable 1n the room

Gne Combiotic, 0 5 gm , intramuscularly, the night before surgery
Gne fortfied Crystiailiing, 400,000 units, tramuscularly, the
mormng of surgery

IMMEDIATE POSTOPERATIVE ORDERS
(MITRAL COMMISSUROTOMY)

Checl. blood pressure and pulse and respiration rates every fifteen
minutes until they are stable, then every hour for eight hours, then
twice a day

Tumn the patient and have him cough and breathe deeply every
hour for the first twenty-four hours

Give carbon dioide every hour for twenty-four hours (nurse to be
mstructed to avoid overzealous admumstration)

Chech facial expression, state of consciousness and movements of
all extremities every half-hour unul the patient 1s awake, and then
every hour for twelve hours

Elevate the head of the bed 20 degrees after the patient 1s awake
and blood pressure has become stable

Gnve fortified Crystieillin, 400,000 unuts, intramuscularly, at 9 00

AM daly for five days

Give Combiotic, 0 5 gm , intramuscularly at 9 00 p M daly for five

days

Water seal bottle to be taped to floor and changed by intern or

resident of bottle becomes two-thurds full

Have x-ray film of chest made with aid of portable apparatus the

morning after operation

Grve fluids mtravenously, usually a total of 2000 cc of glucose and

water, mcluding that given during operation, for the first twenty-
four hours

Guve fluids by mouth and a soft diet as soon as tolerated " 11
Give Demerol, 25 mg, every three hours as necessary until the

patient 1s completely active and requiring more sedation, which 1s
usually on the day following operation '

Have a complete blood count and hematocrit reading made follow-
g operation and repeated the following morning

’
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if the leak 1s not too large at this time there may be no change m the blood
count or blood pressure With the gradual accumulation of blood there may
be some slight sign of jaundice and x-ray evidence of fluid 1n the chest If
the hemorrhage ceases spontaneously, then the mam problem 1s a large
amount of clotted blood present 1n the thoracic cavity Strict attention to
the possibility of early decortication 1s then important
Pneumothorax following chest surgery in which the lung proper has
not been mvolved 1s usually due to madvertent injury of the lung and fail-
ure to recogmze the leal during surgery, or to mjury of the Jung by a
sharp-pomted rib approximator as the lung 1s expanded by the anesthetist
during closure of the chest cavity With the functiomng water seal, the Jeak
15 readily recogmized by the contsnued escape of air through the water seal
tube In most mstances, if the leak 1s small, 1t will become sealed off m
twenty-four to forty-eight hours and no further treatment 1s necessary It
1s important, of course, to leave the water seal tube 1n until all signs of leak
have disappeared If, for some reason, the water seal tube does not function,
then, of course, pneumothorax may be an extreme emergency, mamifested
by respiratory difficulty and usually easily recognized on physical exanuna-
tion Routine postoperatwe chest films should be secured, however, and
may reveal an undiscovered partial pneumothorax Leak around the chest
tube 1tself does occur if the hole 1s made too large, but 1t 15 not the usual
cause of a pneumothorax The presence of superficial blebs 1n the lungs at
the ume of surgery, of course, constitutes a distinct warmng to watch for
possible spontaneous pneumothorax followmng surgery If the pneumo-
thorax persists and the leakage through the water seal persists m spite of
everything, then reoperation may be necessary to close the hole At times,
leaving the water seal 1n actually encourages the holding open of this hole,
and removal of the water seal and management of the residual air by aspira-
tion comprise all the treatment that 1s necessary
Below are given the detaled preoperative and postoperative orders
for a patient having a mitral commussurotomy Hard and fast rules are not
always advisable in the management of any patient However, certamn
specific details are necessary to assure proper care Immediate postopera-
tve management 1s concerned, of course, with analgesia requirements,
blood requirements, and careful attention to respiratory exchange and func-
uoning of the water seal bottle, observation for cardiac arrhythmias, and,
finally, the general care that applies to most surgical patients

PREOPERATIVE ORDERS (MITRAL COMMISSUROTOMY)

1 Seconal, 1} grans at bed time
2 Type and crossmatch blood
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operatne flurd orders are extremely important insofar as supplying the
maximum calories possible Tructose or 10 per cent glucose 15 used 1n an
effort to swell the total calonc intake It 15 best to employ only the very
blood transfi to avond hazard to the patient, since the cir-

thotic patient tolerates transfusions poosly It 1s also thought important to
admimister oxygen postoperatnely to gne the Iiser every possible chance
Vitarma K 1s not admimstered routinely postoperatis cly, stnce most of these
patients have had the maximum vitamun K therapy prior to operation We
have not used anticoagulants following portacaral shunts

Resection of the abdomunal gorta and its bifurcation for aneurysm or
artentosclerotic obstruction has become a farly well-standardized pro-
cedure The cardiac and renal status are extremely important in these
patients since they most always have fairly generalized arteriosclerosts, the
young ndividual with a Lenche syndrome bemng an cxception  Careful
studies of renal function and cardiac evaluation are made prior to operation
These are of particular importance when 1t may be necessary to occlude the
blood supply to the hdney for a period The bleeding abdominal ancurysm,
of course, constitutes an emergency and preoperatne work-up 15 not
possible

Preoperative and postoperatve orders for patients having resection of
the bifurcation of the aorta and replacement by homologous graft or pros-
thesis are outlined sn detml below

PREOPERATIVE ORDERS (RESECTION OF BIFURCATION OF
AORTA WITH REPLACEMENT)

Sedation at bedume the mght before surgery

The entire abdomen, upper thighs and chest are prepared, since at
times 1t 1s necessary to extend the incision into the chest, and also
1t 15 necessary to expose the femoral vessels on occasions

A Foley catheter 15 mserted after the pauent 1s brought to the
operating room

Six units of blood are made available for transfuston m the operat-
ng room K

Guve a tap-water enema the might before operation

Give nothung by mouth after mudmght

Have oxygen tent and two intravenous stands available 1n the re-
covery room

Have a Wangensteen suction apparatus set up in the recovery room

Give Demerol, 50 mg, and atr
e Der N gz, opme, 04 mg, one hour before

U b N o=
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14 Use oxygen tent or nasal oxygen as required

15 Record mntake and output

16 Admumster digitalis as previously given to the patent, however,
the pattent’s requirements may change considerably following oper-
ation and a patient who has never been on digitalis therapy may
require 1t It 1s not uncommon for a patient who has previously had
a regular rhythm to develop fibrillatien on the fourth or fifth day,
requiring complete digitalization

POSTOPERATIVE CARE WHEN HYPOTHERMIA HAS BEEN
EMPLOYED

If hypothermia has been used, as 1n resection of aneurysms of the
thoracic aorta, hot water bottles are made available 1n the room and placed
around the trunk and the extremuties of the patient Warmung 1s actually
started 1n the operating room by reversing the hypothermua blanket near
the end of the procedure A chart 1s kept of the patient’s temperature and
accurate recording 1s made of the hour-to-hour temperature followng
operation Of particular importance 1n these patients 1s the placement of 2
Foley catheter and accurate hourly recording of the urinary output

VASCULAR ABDOMINAL SURGERY

The two major abdom:nal procedures m vascular surgery are porta-
caval shunt and resection of lesions of the abdomunal aorta, either for
aneurysm or arteriosclerotic obstruction Preoperative and postoperative
care follow the same principles as those operative for any abdominal surgery
with a number of additional ponts

With both venous shunt procedures used 1n the treatment of portal
hypertension a combmed thoracoabdommal ncision 1s used, and therefore
the postoperative care of the chest 1s the same as 1s employed following any
other chest exploratton The spectal points 1n the preoperative and post-
operative care are related to the possibility that esophageal varices may be
present and may bleed during the operation, to the liver function and to
the coagulaton mechamsm The patients should have a heparin-protamine
titration before operation, because an occastonal patient will show increased
heparin activity, and the rare one may require protamune admunustration
during surgery Owing to the poor prothrombin activity of these patients,
1t 15 advisable to have several pmts of freshly drawn blood available, if
possible A gastric aspiration tube 15 not used routinely because of the
presence of the esophageal varices, however, if gastric dilatation or ileus
persists after surgery, such a tube must be employed regardless of the
hazard Because the patient usually has primary lver disease, the post-
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operaung room Owing to the prolonged traction and the necessity of plac~
ing the intestine outside the abdomen duning the operation, these pauents
often have quite an extended paralytic ifeus requiring gastric aspiration for
as long as four to five days The tube 15 not removed unul the patient has
good bowcl <ounds and 1s passing gas per rectum, before 1t1s removed 1t 1s
clamped off for a test period to make certain that its usc 1s no longer neces-
sary Postoperatn ¢ anticoagulants arc not used 1n any of our patients hav-
1ng vessel prafts, no matter where these grafts are located Thwid manage-
ment may be very markedly altered 1n patients in whom 1t has been neces-
sary 1o place a clamp above the renal artenes dunng the operation, occlud-
g the blood supply of the hdneys for a significant pertod These pauents
unnersally have a penod of ohiguna postoperatnely While oliguma exists,
flud admamstration 1s reduced 1o the minimum requirements, this may be
no more than 1200 to 1500 cc per day, the amount representing the total
2mount of unne excreted plus the flnd lost by gastnc aspiration and the
msensible loss This regimen has been very sucecessful in managing these
patients and, 1n spite of a prolonged oliguria, in some of them who have
had the artery clamped above the renals, the outcome has been good
Patients who have had the renal artery occluded for long periods have all
been under hypothermua at the tume

The careful watching of the status of the pulsattons distal to the graft
1s extremely 1mportant, since, on rare occasions, the graft or distal artentes
may thrombose Patients with extremely severe artertosclerosts obliterans,
Prior to resection, for example, of aneurysms, are those 1n whom throm-
bosis of the distal artertal tree may occur Dunng operation, hepann 1s run
o the dustal artenes all the time that the blood 15 being excluded from
the lower extremuties The maintenance of blood pressure following opera-

ton 1s extremely ymportant to prevent any penods of hypotension and pos-
sible subsequent thrombosts

PERIPHERAL VASCULAR SURGERY
Arterial Embolectomy

This 15 one procedure 1 arteral surgery n which anticoagulants are
always used Preoperatively and, i addition, hepann also 15 used post-
operatively The essential problems connected with removal of an arterial
embolus are the prevention of further thrombosss following the procedure
and the relief of spasm The posttion of the extremity 15 usually level with
ﬂ}e body There 1s some evidence to support the fact that actual lowenng
of the extremuty 8 to 10 degrees constitutes the optinum level For relief
ot spasm following arterial embolectomy, several measures are avalable
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10 Have large jug and tubing avaiable in the recovery room for con-
nection postoperatively to Foley catheter

11 Have hot water bottles available m the recovery room if hypo-
thermia has been used

POSTOPERATIVE ORDERS (RESECTION OF BIFURCATION
OF AORTA WITH REPLACEMENT)

Check blood pressure and pulse and respiration rates every fifteen

munutes until they are stable and then every hour for ten hours, and

then twice a day

2 Turn the pattent and have lum cough and breathe deeply every

hour

Give whiffs of carbon diowide to stimulate coughing and deep

breatlung every hour for twenty-four hours, when the patient 15

awake

4 Check femoral, popliteal and ankle pulses every hour

5 Give Demerol, 25 mg, every three hours, only after patient 15

awake and increase the dosage only if absolutely necessary

Apply contnuous Wangensteen suction, 1rrigate every four to six

hours, with stertle saline solution

Guve nothing by mouth, moisten lips and mouth with sce chips

8 Keep the pauent in the oxygen tent and give Alevaire if needed

Admunster fluds intravenously the first day Usually 1000 cc of

glucose and water are requured every eight hours, adding saline so-

Iution to replace loss through gastric aspiration on the second and

third day One gram of sodum 1odide should be added to each

bottle the first day to encourage the loosemung of mucus

10 Keep intake and output chart

11 Have hemoglobm and hematocrit determinations made 1n the after-
noon following operation and repeated the following morning

12 Have electrolyte studies made daly or every other day, as required
Potasstum chlonide 15 added to the flurds if gastric aspiration 15
necessary over many days

13 Irngate Foley catheter with saline solution twice a day

14 The patent 15 permutted to dangle hus feet over the edge of the bed
on the fourth or fifth day, as a rule

15 Gave fortified Crysticillin, 600,000 unts, intramuscularly, on the

morning of surgery and daily thereafter Combrotic 1s used 1n some

pattents
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The Levin tube 1s usually placed while the patient 1s asleep 1n the
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Ligation and Stripping of Varicose Veins
"The essential points m the preoperatne evaluation of the advisability
of bgation and stripping of vancose s eins center around the age and gencral
health of the patient Most patients tolerate this surgery quite well Itas
sery important n older patients 1o know the exact status of the artenal
arculation Patients with arteriosclerosis obliterans and any degree of
artenal nsufficiency probably should not have an extensne Ligauon and
stpping  Patients wath severe fungus infecuon should be treated ade-
quately before surgery of the vancose veins, an clective procedure, 1s at-
tempted Fungus 1nfection 1n the grom, particularly in very obese in-
dividuals, should be treated first
Preparanon of the entire lower extremuty and pubc, suprapubic and
grom area 1s very smportant prior to operation for varicose vens The
enure area should be shased on the morning of surgery and scrubbed with
soap and water Marking of the verns, particularly in patents with numer-
ous varicose masses or perforators, 1s tmportant Various dyes, such as
bnlliant green, will be washed away by the soap and water preparation
Pyrogatlic aaid solution, which contains 05 gm of pyrogallic acid, 50 cc
of acetone, 40 cc of ferric chlonide solution, and sufficient ethyl alechol to
make 100 cc, has been used Perhaps the best marking, and the one pre-
ferred by us, 1s that made by the back of a scalpel blade or a pomt of a
needle, a shight scratch mark bemng placed at the exact site where the 1n-
casion will be made
Strict attention, during operation and following stripping of the veins,
to evacuation of all the blood from under the skin through the incisions
and prompt wrapping of the leg with pressure dressings will reduce the
possibility of hematoma formation 1n the thughs and legs Also, elevanon
of the legs at the ume of stnpping aids m lowernng the mcidence of this
hematoma formation
Postoperauvely, the orders are essennally those for relief of pan
Although the advisability of early ambulation 15 debatable, most surgeons
get the patient out of bed and have hum walk late on the day of operation
and usually have the patent walking about ten munutes out of ev ery hour
E:gi‘;r r;1:st::ubamciages usually are wrapped from the toes to the mudthugh
the dag c;Jr ¢ e:t n&v& theh:x;;‘emtmg room These are left in place until
the Toes thnrfh on, at whic! uux;\e the legs are re-wrapped to just below
legs fequently 1o :spatxent 1s walking about 1t 15 necessary to re-wrap the
The sutures a);e u:mﬁfe PIOPCY;UPP&rt, since the bandages often loosen
The mam cumph{al:::‘;z Ont hefseven[h B operanve day
due 1o 100 ught weappmg of Lth::nzor g:nggstoperanvely 15 constriction
ge at the time of operation,
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We do not favor the use of general vasodilators, such as mcotimic acid, or
procamne given intravenously A continuous caudal anesthesta which has
been used prior to the operation may be maintained to serve as a good means
of vasodilatation If the procedure has been started prior to the use of anti-
coagulants, 1t 15 a safe one We do not advocate repeated lumbar blocks
following arterial embolectomy 1 a patient who 1s on anticoagulants, unless
a catheter 1s used n the region of the sympathetic ganglon for mjection of
procaine Papaverine 1s used at the time of surgery and also postoperatively
A very simple and effectise means of obtaimng reflex vasodilatation 1s that
of placing of hot water bottles around the abdomen and chest of the patient
Hematoma formation may occur in the wound when heparin 1s employed,
but 1t has never been a severe problem 1n patients having arterial embolec-
tomy It 1s important to determne the coagulation ume and prothrombin
ume daily, smce a cardiac patient may be extremely sensitive to hepann,
and one or two doses i some patients have extended the clotung tme to
an hour or beyond General measures directed to support of the heart, of
course, are mdicated as well as digitalization when required, since many of
these patients are suffering some degree of decompensation at the time of
operation The success obtamned 1 many of these patients 15 dependent on
the rapid 1tiation of cardiac compensation

When an embolism has occurred at the aortic bifurcation, a somewhat
different problem 1s present First of all, these patients are usually more
acutely 11l than are those having an embolus 1n an artery and, 1n order o
do the embolectomny, spinal anesthesia or general anesthesia 1s usually
necessary For thus reason, 1t 1s especially important to make every effort
to get the patient 1n the best state of cardiac compensation possible prior to
surgery Itis also extremely important to regulate the anticoagulants at the
very optimum level

Resection of Femoral Artery and Replacement by Graft or
Bypass Procedure

These patients, as mentioned before, are not given anticoagulants post-
operatnvely They usually require no special care n a general sense They
are given flurds intravenonsly on the day of surgery, and usually can take
flurds and food by mouth on the second or third postoperative day The
essential pomnt 1 the care of these patients 1s keepmng the patient at bed
rest with his legs level for a period of four to five days until some healing
has occurred Particular attention 1s paid to watching the pulses at the
ankle for any signs of occlusion of the graft Besides thrombosis of the
graft, the other outstandmg complication 15 hemorrhage, which rarely

oceurs



Chapter 19

PEDIATRIC SURGERY

JOHN L RLELEY, MD

Proiatric surcery cannot be accurately defined Its scope varies from one
institution to another, depending upon precedent, case sclection—erther
planned or circumstantial—the architectural set-up, and the various surgical
specialties represented m the trmmng of the available personnel and their
particular interests One point, however, 1s certain, that the care of pediatric
surgical patients, whether 1n the preoperatse period or throughout the
postoperative course, demands 1ts own exclusive hospital area where special
equpment and tramed personnel are available The importance of an
adequately tramned house staff cannot be underestimated and 1n the care of
no other group of surgical patients will the lavish use of shilled special
nursing be as rewarding

Whle infants have no choice but to accept the care provided for them
because of their lumited ability to protest, older children respond 1n one
manner or another to the mumstrations of those 1n attendance The initial
Ppsychic preparation usually sets the pace for all subsequent procedures It
establishes a pattern of response which the child can then feel 1s expected
of im His good mital performance can be cited to him as the expected
standard of his behavior 1 subsequent situations One must have a real
affection for chuldren and must not be annoyed 1n any way by the distress
shown by a frightened or uncomfortable child Yet a firm manner 15 neces-
sary to carry out essenttal procedures, and preliminary assurance and
explanation enable one to retain the patient’s friendship and confidence

Much has been wntten concerning the psychological preparation for
a cluld’s admssion to the hospital for surgical treatment Ttis quite obvious
that a chuld’s anxiety can be increased 1f hus parents are greatly concerned
and show 1t 1n their behavior Children take courage from those about them
and an air of confidence shown by parents 1s an essental beginning The
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resulting 1n coldness and numbness of the feet The patent’s feet should
be observed closely the first few hours following operation for this compl-
cation and the bandage re-wrapped when necessary The second complica-
tion, a rare one, 1s that of hemorrhage, often what appears to be bleeding
15 only the old blood from the stripping escaping through the wounds The
third complication to watch for 1s any undue swelling and the appearance of
any deep phlebiss

ANTICOAGULANT THERAPY

Anticoagulant therapy has been referred to 1 a number of places
this chapter Although there are many recent long-acting anticoagulants,
the most commonly used one 1s stili Dicumarol Heparin should be used m
any patent as an mmmedtate means of producing an anticoagulant effect
It 15 used alone on occastons, particularly when further surgery may be
anticipated and when one does not wish to operate with the hazard attend-
ing posstble long-acting anticoagulants The patient being placed on anu-
coagulant therapy should have Lee-White coagulation fime and pro-
thrombimn time determinations made The usual dosage of heparin, which
may be given ntravenously or deep subcutaneously, 1s 50 mg every four
hours The Lee-White coagulation time 1s determmed daily approximately
two and one half to three hours following the last dose of heparin An effect
of heparin on the coagulation time of from fifteen to thirty minutes 1s con-
sidered adequate Cardrac pateents, parucularly those in decompensatton,
may be very sensittve to heparin and show a marked prolonged coagulation
time following just a few doses When one 1s starting the use of Dicumarol,
heparin 3s continued for forty-eight hours or more until the effect of the
Dicumarol 1s apparent In the patient with a normal prothrombmn time, 300
mg are given the first day and 200 mg the second day, subsequent doses
of from 50 to 100 mg a day usually mamntamn the prothrombin time from
20 to 40 per cent activity
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Convulsions are usually assocrated with high fever 1n mfants and
cluldren, but brain damage duc to hypoa, edema, hemorrhage, or throm-
bosis must also be considered as cuological factors Adequate sedation with
phenobarbutal 1s indicated, but reduction of feser 15 imperatise and intra-
venous flurd administration should be discontinued 1f cerebral edema from
overhydration 1s suspected Dehydration by hypertonic solutions of dex-
trose, plasma or albumin may be necessary

In the operating room the temperature may nisc when heat dissipation
15 decreased by the drapes (which should therefore be hight) and the use of
a closed anesthesia system The use of multiple 1ce bags properly mnsulated
to diffuse the cold and to prevent fat necrosis may be effectss ¢ 1n decreasing
temperature and metabolism in a febnle patient A peduatric surgreal pa-
tient with a normal temperature, on the other hand, may lose body heat
rapidly if unduly exposed because of the relatnely greater surface area per
umt of body weight Loss of body heat 1s greater in a premature infant than
1 a full-term baby because of the former’s himited vasomotor control and
almost complete lack of msulating subcutancous fat Exposure of a large
area 1n the process of shin preparation 1s obviously to be avorded A suntable

warmed wrap before and after operatton will aid in maintaimng normal
body temperature

ANLESTHESIA

We use local anesthesia rarely 1n infants and children and, in most
Instances, when 1t 1s employed, :n conjunction with general anesthesia to
decrease the amount of the latter necessary Suntable preoperative psycho-
logical preparation, premedication to allay anxiety, or the induction of actual
somnolence by giving Pentothal rectally prevents the distressing situation
n whieh a crying or screaming child 1s forcibly taken from the arms of hus

Premedication in Infants and Children
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parents should be prepared to answer the cluld’s questions 1 a straight-
forward manner, using simple, nonmedical terms In fact, the answers the
child recewves from parents, doctors and nurses should relate the same
simple but essental facts Widely varying answers may be interpreted as
deception by an apprehenstve youngster

In discussing proposed procedures with children the use of non-
medical terms 1s essential The child need be told no more than he can
understand, but in words he can understand How much better 1t 1s to say
that his tonsils are to be “pinched out” than cut An abdomunal operation
may be munimized by the term “a mark on your tummy,” or “having some-
thing fixed » In other respects, however, children must be treated as older
mdividuals and above all must never be decerved

The hospital will be less strange if the child 1s permutted to bring
along something from home—a favorite toy, a familar robe, an old pair of
shippers—or perhaps something new which has been promused to um to
“celebrate” the occasion of lus entrance nto the hospital Chuldren take
courage readily from other children and, therefore, the ward or cubicle
arrangement has many advantages Thus, he recewves all necessary attention
but no more than he needs He sees cluldren about hum recover and go
home, and senses that he 1s merely awaiting hus turn to be dismissed Itis
this atmosphere which makes hospitalization twenty-four hours or so before
the time scheduled for the child’s operation a distinct advantage over his
entrance on the mormng of surgery

PREOPERATIVE CARE

Good preoperatiy e care includes measures designed to reduce problems
during anesthesia and also m the postoperative period Fever, which
raises the normally high rate of metaboltsm mn young patents, may be
decreased advantageously 1n several ways and should be brought down to
within two degrees of normal, 1f possible, prior to operation for an mnflam-
matory lesion Sponging with tepid water or alcohol 1s effective 1 most
cases Aspinin, m doses ranging from 50 mg for infants to 600 mg for
twelve-year-olds, may be given every two to four hours for three or four
doses Many causes of fever prevent the use of aspirin orally, but the drug
may be given rectally 1n the same dosage Sodwum salicylate may be given
ntravenously mn doses of 05 to 10 gm Correction of dehydration, which
will be discussed later, may be the most umportant factor mn controllng
fever Specific antibiotics given 1n combination with the above measures
may make a dramatic change and the benefit to be derived from sponging,
fluids, salicylates and antibrotics often justsfies the delay of an operation for
several hours
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nurse’s opinon of hus strength, the vigor of Iis cry and mild changes
skin color which reflect the efficiency of capillary airculation become 1m-
portant guide posts

POSTOPERATIVE CARE

The discussion of surgical pediatrics to be presented here will cover
the recovery room management of surgical patients exclusne of ncuro-
surgical, plastic and orthapedic problems It cannot include all of the
situations encountered n cvery surgical procedure smvohing the nech,
chest and abdomen, but general principles and many specific problems in
relation to these regrons will be discussed

Adequate Arway

The first obligation of the recosery room to pediatric surgical pauents
15 10 guard agawnst the danger of sudden death This nisk 1s far greater mn
wfants and children than in adults The most immediate and rmportant
problem 15 the maintenance of an adequate airway It 15 understood that
no panent would have been transferred from the operating room unless
the airway and the general condition of the patent were sausfactory The
development of laryngeal edema due to an intaung or oversized endo-
tracheal tube or obstruction due to the aspiration of even small amounts of
gastric content may cause a fatality In infants, the air passages are so small
they can be obstructed by a few drops of blood or a small mucous plug In
general, noisy respiration means some degree of obstruction Quiet respira-
o1 15 usually associated with an adequate mrway, but an mnfant with a
completely obstructed airway and no audible respirations can have suffi-
cient movement of the soft chest wall to deceive the unwary observer

If obstruction 15 due to aspirated material, the time-honored maneuver
of suspending an infant or chuld by hus feet when somethuing goes “down hus
Sunday throat” 15 often effective 1 clearing the airway At the same time
g:—::rwses venous return and provides more efficient cerebral circulaton,
deathmmng medullary failure which, n the final analysis, 1s the cause of

In asphyxia It can be used should there be any delay in tracheal
mtubation
occufttrcmal compresston of the trachea due to edema or hematoma may
adults at;el’ l‘l)lperauons i the neck or mediastinum In comparison with
much’s m:II gher metabolism, greater oxygen need, and proportionately
B U:r }:ldal volume and restdual air increase the hazards of even
the m ry tracheal obstruction 1n young pattents The effect of hypoxia on
yocardium 1s much more severe m mfants and children than 1n older
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parents and whisked off to the operating room sull protesting 1n hus most
effective and efficient way If, following this, the chuld 1s foraibly restramed
on the operaung table while laryngospasm 1s induced 1n response to mhala-
non agents used 1n high concentration for rapid induction of anesthesia,
hypoxia must certainly result Thss, plus fever, dehydration, actdosis and
an ncreased amount of circulating adrenaline can undoubtedly set the
stage for such complications as cardiac arrest or so-called ether convulsions
1 a sick child inadequately prepared for anesthesia and operation The
goal, therefore, should be a smooth induction mn a calm or shightly drowsy
patient

As a general rule, we prefer ether as the anesthetic agent, given by the
open-drop method, with oxygen flowing 1nto the mask continuously Just
enough anesthetic to permut the operation to be performed 1s used and no
more Tlus allows the patient to awake 1n the operating room or shortly
after hus transfer to the recovery room It 1s assuring to parents to see their
child erther awake or obviously m the process of awakemng To the physi-
c1an 1t means that protective reflexes, particularly in relatson to resprration,
arereturning Endotracheal anesthesia may be desirable and even necessary
1n neurosurgical or thoracic procedures, operations performed with the
pattent 1n the prone positson and in patients 1 whom the aspiration of
gastric or other secretions mught occur durning or immedsately after anes-
thesia

NUTRITION

Metabolic needs of infants and children are two to three tumes greater
per unit of body weight, owing to relatvely greater body surface and to
high metabolic rates, than are those of adults The increased metabolic
activity of these little patients, however, 1s also associated with rapid healing
1n a rapidly growing orgamism On the other hand, anerma, hypoprotein-
emia, dehydration and malnutrition can develop raprdly and demand cor-
rection preoperatively after even short pertods of severe illness In the
postoperative period, owing to increased losses and inability to take nourssh-
ment orally, energetic correction of these deficiencies may be the key to
the recovery in what appears to be an irreversible situation It must be
remembered that relatively more water 1s required 10 mnfants than n older
patients because of the poorer power of renal concentration m the former
group
In addition to the evaluation of the pediatric patient s conditton based
on weight, fimd 1ntake and output, caloric requirements and blood chermus-
try determunations, many decisions must be made on findings which cannot
be measured Thus, the general appearance of an infant, an observant



PEDIATRIC SURGERY 483

Endobronchial aspiration 1n atelectasis, decompression in pneumothorax,
or suprasternal masions for rehef of mediasunal emphysema may be
necessary

Abdominal Distention

Respiratory distress may also be due to abdomunal distention Meteor-
1sm 15 not hiable to develop raprdly 1n the postoperatnv ¢ period, but can do
50 10 patients recen ing oxygen by nasopharyngeal catheter Large amounts
of oxygen may be swallowed because of ntrapharyngeal pressure Con-
tnuous or ntermuttent gastric aspiration Wil control abdominal distention,
asarule. For this purposcasoftno 8T catheter may be used for premature
mfants and a size or two larger for full-term infants Intermuttent mnsertion
of the catheter may be preferable, since respiratory embarrassment occurs

O Sem Aem )
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Fig 1 Diagram showing details of construction of so-called Jong tube for
intestinal decompression 1n infants

with the tube 1n place continuously On rare occastons the so-called “long
tube” for direct 1ntestinal decompression may be necessary One can be
made (Fig 1) as suggested by Sugarman and Swenson The materials
needed are 3 feet of polyvinyl tubing no 8 I, a 15-gauge needle, a thin
small finger cot, fine braded stlk (5-0) and 1 cc of mercury The tip of the
polyvinyl tubing 15 made smooth by rotating 1t for an instant 1n a flame A
suitable portion of the finger cot 15 used to contain the mercury and 1s held
1n place about the tube with the fine silk, arr having been excluded before
the second winding of silk 15 put in place A high concentration of oxygen
(90 10 95 per cent) 1n the inspired air will axd mobilization of the nert
nitrogen from the bowel and provides increased oxygen uptale, which 15
generally helpful 1n Tesprratory embarrassment The gastric tube may be
removed when the aspirate 1s no longer bile-stamned but 1s clear Intestinal
tubes should be removed when distention has subsided, penstalsis 1s
re-established and flatus 15 passed or bowel movements have occurred
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subjects In some instances, a minor change i the position of the head may
angulate and obstruct the trachea We have seen thus factor as a threat to life
1n an infant for three weeks follow ing excision of a massive cystic hygroma

To cope with the emergency of an obstructed airway, materials and
equipment for prompt tracheal intubation and controlled respiration must
be immedzately at hand at all tmes An assortment of laryngoscopes and
endotracheal tubes of suitable sizes should be arranged on a tray so that the
appropnate one can be promptly selected as soon as the towel covering
them 1s whisked off It 1s worth while to remember that endotracheal
catheters have long been nserted by digital guidance 1n the newborn This
method may be used 1n an emergency if there 1s delay n acquiring a
laryngoscope, if the instrument fails to function, if the first person to see
the patient 1s not experienced 1n 1ts use, or 1f there 1s difficulty 1n visualizing
the larynx

Once the tube 15 m place, suction should be used for only the instant
necessary to clear the passages, since prolonged endotracheal suction results
m rapid lowermg of the oxygen saturation of the blood Inflation of the
lungs can then be done by attaching the canmster and bag, but 1t can also
be accomplished by mouth 1n desperate cases and when there may be some
delay 1n connecting sutable apparatus The force used 1n this “controlled
respiration” should be determmed by a water manometer contamned 1 the
circwt, the pressures should not exceed 10 cc of water Pulmonary trauma,
tears and leaks can thus be avoided

Tracheotomy may be necessary should endotracheal mtubation be
unsuccessful or because of the sheer urgency of laryngeal obstruction It
may be elected after successful mtubanon when repeated tracheobronchial
aspiration 1s necessary Secretions may be removed by simple catheter
asprration through the tracheotomy tube A high concentration of oxygen,
antibiotics and mucolytic agents may be admumstered directly via this
convenient route

Thoracic Complications

Thoracic complications such as atelectasts, pneumothorax, and
emphysema, both mediastinal and parietal, are not common, but may be
only shightly less urgent than laryngeal or tracheal obstruction

Older children will move about spontaneously enough to prevent
atelectasts and hypostatic changes, but the posiion of infants must be
changed frequently to provide adequate bronchial dramnage, unless contra-
mndicated by the nature of the operation In addition to the physical signs
suggesting thoracic complications, debatable findings may be properly
evaluated by v-ray studies Appropriate therapy may be instituted promptly
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accelerate absorption from these sites I'lud admimstered subcutancously
1s unsatisfactory for severely dehydrted patients because of the unprediet-
ability 1n the rate of absorption Tt may be too stow when fluids are needed,
and unusually rapid absorpuion later may overload the circulation
Intravenous therapy 1s <o urgently needed 1n many phases of surgical
care that special emphasis 1s placed on the details of “cut-down” techmique
50 often necessary for infants and young children and desirable 1n older
children requinng prolonged intravenous therapy The selection of a

H
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Fig 3 Stepsin cannulating the saphenous vein at the ankle

suttable vemn 15 often the key to success One must consider the relatve
:’r:\ponance of each cut-down If several are Iikely to be needed 1n the pre-
Uoi"i:operauve period, the best vein should be saved for the day of opera-
i lﬁe 2 shows the location of available venous channels Puncture of
e E‘“ sius or yugular vein has long been done to obtan blood sam-
g n;\e . netther vessel 1s surtable for prolonged ntravenous therapy, the

t because of 1ts anatomical location 1n relation to the bram and both
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Parenteral Therapy

Because many surgical diseases 1 infancy and childhood interfere
with or contraindicate oral mtake, provision for hydration, nutrtion and
transfusion must be made

Flud and, to a degree, electrolyte balance may be mamtamed by the
subcutaneous myection of physiological solution of sodium chlonide or a
muxture of equal parts of such solution with one contaiung 5 per cent

Bt --Sup long smnus

———————— Frontal v
<-- Ext jugular v

Cephalic v

Dorsal
™" metacarpalv
Bastlicv
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Fig 2 Vessels accesstble for intravenous therapy in nfants and children

dextrose 1n distilled water Thus form of treatment may be useful 1 correct-
ng moderate disturbances mn flwd and electrolyte balance when there 1s
still a famr tissue turgor and when the carbon dioxide combimng power 1s
15 mEq or above Sites for myection of either of these solutions are the
scapular areas, where 25 t0 30 cc can be placed 1 each side at one injection,
and the anterolateral or anteromedial surfaces of the thighs, where flurds
can be admmstered by the drp method Hyaluromdase may be used to
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muts the introduction of a cannult or polyethylenc tube larger than the
lumen of the v e1n, owing to the dilating effect of the tapered up Should the
smatlest avatlable polyethylene tubing be too large for the largest available
\an, stretchung the tubing will deercase its diameter Its tip can be made
smooth without closing 1t off by rotating st quictly 1n a flame for annstant

The tubing should then be passed up the ven about half way 10 the next
Joint so that the tip lies free 1n the lumen without constant contact with the
wall, thus 3 oiding 1rmtation and possible phlcbius Should spasm of the
vemn oceur, this can usually be overcome by the injection of 05 cc of 05
per cent procane through the tube The spasm usually subsides in a minute
or two

Fig 5 Plastc tube with needle up and hub for intravenous infusion 1n small
veins, such as those 1n the scalp or the dorsum of the hand

In patients whose veins are suitable and in whom mtravenous therapy
may be needed for a relauvely short ume the Gardner-Murphy needle*
(®ig 5)maybea satisfactory substitute for a “cut-down ” It can be fastened
;n place much easier than the conventonal needle, adapter, and tubing

rangement, and often can be used for two or three days
i decmclysls has very little indicaon It 1s an uncertain source of
wd, the amount retained may be calculated, but the amount absorbed 1s
still undetermined
A bone marrow transfusion may be used 1n an emergency by intro-~
ng 2 suitable needle mto the tibial diaphysts
pami;rlolus water and electrolyte imbalances can occur rapdly i chuldren,
1o '{; y 1n those below the age of three and especrally 1n premature
he ordinary causes, such as unusual flind losses and restriction of

*
May be obtamed from Randall Fachney Corp , Boston, Mass, U S A

ducy
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because of difficulties 1 the fixation of needles In general, the best sites
are at the ankle or the antecubital fossa Thus provides at least four sites 1f
none 1s damaged by poor techmque The saphenous vem at the level of
the ankle 15 most commonly used It may be sought agamst the firm back-
ground of the malleolus, whereas the veins mn the antecubital fossa must
be “fished” for 1n a surrounding of soft fat 1n the proximty of important
deeper structures which can be damaged or mustaken for a vein

Fig 4 Pediatric cut down set a, Gloves, b ocular loupe, c, towel, d medi
cine glass, e, cotton applicators, f scalpel, g, straight scissors b, curved scissors,
1, small tissue forceps j, large tissue forceps k curved hemostats, I, straight
hemostats, m, straight needle n, needle holder, o, sutures with needles, p, poly-
ethylene tubing q, local anesthetic, r, hypodermc syringe

Figure 3 shows the steps 1n exposing, opening and cannulating a vein
Thus method can be used for any available vemn, but the illustration shows
the saphenous at the anhle being used Figure 4 shows the materials and
equipment for the procedure Placed with this stenle set-up for purposes
of 1llustration 1s a binocular loupe of the type used m ophthalmuc surgery
1t 1s indispensable 1n opening and cannulating a tiny vein, often the best
one avadable It magnufies the structures two and one-half umes and per-
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muts the ntroduction of a cannula or polycthylene tube larger than the
Jumen of the vein, ow ing to the dilaung effect of the tapered tip Should the
smallest avarlable poly cthylene tubing be too large for the largest available
1ein, stretching the tubing will decrease its diameter Its tip can be made
smooth without closing 1t off by rotating 1t quichly 1n a flame for an instant
The tubing should then be passed up the vein about half way 1o the next
jount so that the up hies free 1n the Jumen without constant contact with the
wall, thus avoiding srmtation and possible phlebis Should spasm of the
vein occur, ths can usually be overcome by the njection of 05 cc of 05
per cent procaine through the tube The spasm usually subsides ina minute
or two

Fig 5 Plasuc tube with needle up and hub for intravenous infusion 1 small
veins, such as those m the scalp or the dorsum of the hand

In patients whose veins are switable and 1n whom intravenous therapy
may be needed for a relatively short ime the Gardner-Murphy needle*
(Fig 5)may bea sausfactory substituze for a “cut-down * It can be fastened
10 place much easter than the conventional necdle, adapter, and tubing
atrangement, and often can be used for two or three days
ﬂmdl’r]c:croclysls has very lttle indication It 15 an uncertamn source of

> the amount retamed may be calculated, but the amount absorbed 15
sull undetermined

A bone marrow transfuston may be used 1n an em -
ducing a suitable needle mto the nble diaphyss Freency by e
pam:;:(r)lus wat;r and electrolyte imbalances can occur rapidly in children,
o T}}: m those below the age of three and especially m premature

 ordinary causes, such as unusual flwd losses and restriction of

* M:
ay be obtaned from Randall Faichney Corp , Boston, Mass , U S A
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fluid 1ntake plus a surface area and metabolic rate two to three times greater
per umt of body weight than adults, and the functional immatunity of
nfants’ renal tissue make a potent combination of undesirable factors

There appears to be two generally accepted principles m flmd therapy
m 1nfants and children The first 1s the desirability of underhydrating
surgical patients rather than overhydrating Thus 1s based on the common
chimeal expenience that more patients are lost from excesstve flnd than from
underhydration The second principle 1s the avoidance of the use of exces-
sive electrolytes because of the inabihity of the immature kidney to excrete
them should an excess be given Furthermore, the lumuted cardiac reserve
must be protected agamnst overload caused by too rapid flud admmstration
or total amounts of flud which are too large The relatively low plasma
protem concentration in both premature and full-term infants makes them
more susceptible to edema, which may involve cerebral, pulmonary or renal
tissues 1 addition to the obvious increased flud content of subcutaneous
fat

Space does not permut the presentation of the details of flud and
clectrolyte therapy, but the needs may be classified nto three main cate-
gories

1 Maintenance—simple substitution of intravenous for oral mtake

2 Mantenance plus abnormal losses—usually from the alimentary

tract
3 Deficits—in addition to either of the above requrements

Thus, a patient may need therapy as indicated 1 one, two, or all three
categories
Although fimd requirements have been expressed m amounts per umt
of body werght 1t 15 becoming more generally recognzed that the better
gude 15 the surface area of the patient Many excellent current presenta-
tions are avatlable which have succeeded m summarizing the many factors
upon which flud therapy 1s based so that workable tables and rules are
clearly presented A recent commercial gwide contains tables which deter-
mune surface area in mnfants and children from wesght alone Surface area
based on height and weight may be dentved from DuBois’ nomogram
which 15 presented 1n many standard pedratric textbooks Butler’s figures
mdicate the daily needs per square meter of surface as follows
Water 1500 cc
Sodium 30 mEq
Potassium 20 mEq
Thus, a patent weighing 5 hilograms having a surface area of 03
square meters would require 450 cc of 5 to 10 per cent dextrose m distilled
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water, 9 mEq of sodium as sodium chlonde and 6 mEq of potassium as
potassim chloride 1n a twenty-four-hour period
If gastromntestinal losses are also to be replaced, an equal amount of 2
solution of 1000 cc of 5 or 10 per cent dextrose 1n distilled water which
also contains 135 mLq of sodium chlonde and 15mEq of potassium chlor-
wde would be necessary ‘Thus, 1f the same pauent lost 100 cc of flud
through gastric suction he would require 100 cc of the above solution con-
tamng 13 5mLq of sodium chlondc and 1 5 mEq of potassium chlonde
Tor the correction of deficits an 1mitial hydrating solution of 5 per cent
dextrose 1n 0 33 per cent sodium chlonide solution may be used 1n quantities
of 50 m! per square meter of body surface grven 1n a penod of one hour
Thus solution contains no potassium because porassim should not be grven
until adegquate renal function has been determned or established The amount
of water and sodwm mually gnen 1s subtracted from the calculated
twenty-four-hour requirements The remander of the calculated water and
electrolyte requirement can then be given 1n the next twenty-four hours 1n
the form of 10 per cent dextrose or fructose m distilled watcr, containing
the remarnder of the calculated sodum and potassium needs By giving the
daily amount of potasstum slowly over a penod of twenty-four hours and
only after unnary function has been established, the dangers of hyper-
potassemia are avoided
Although the amount of flurd 1s calculated for twenty-four hours, 1t
should be given 1n two or preferably three interrupted periods If only a
third or a half of the daily requirement 1s placed 1n the suspended flask, the
hazard of overhydration from running the full amount 1n oo rapidly will
beavaided The effect of each portion should be assayed to determune the
Recessity of speeding up, or, more often, slowing down the rate of admunis-
tration or the need for altening the compositson of the soluuon
b Flud and electrolyte therapy must be guided by approprate studies
cterminaons of chloride, carbon dioxide combimung power, sodum,
gotzsslum, and urea mitrogen are required frequently 1n patients with severe
wd and electrolyte imbalance
In addition for the need of water, dextrose, and sodium chlonde, some
l::‘:lents may require plasma or blood The former may be given daily
amzzz not e)};cecdmg 20ml per kilogram of body weight Blood 1n simutar
4000 000“‘3)' € used nstead of plasma 1f the erythrocyte count falls below
5090,000 or the hemoglobin concentration 15 less than 9 gm

Vitarnun Therapy

Vitamun therapy i patients of this age group 15 imited o the use of

v.
tamn K for the control of hemorrhagic tendencies and vitamun C to
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promote wound healing and tissue repair The mamtenance dose of vitamin
Cmnnfants 15 25 to 50 mg daily, but doses of 250 to 500 mg may be given
orally or by subcutaneous injection when the processes of tissue repair need
substantial support The effect of vitamun C on capillaries may be beneficial
1 patients with hemorrhagic tendencies Any excess of this vitamun will, of
course, be excreted m the urine Therefore, large doses can be used safely

Vitamin C may be combined with vitamin B complex and grven mtrave-
nously 1n conjuncuon with flmds for hydrauon

Sedation and Analgesia

Sedatives and analgesics may be necessary for a chuld who 1s appre-
hensive, hyperactive, or m pain Neither should be used 1n newborns, but
at s1x months, phenobarbital or Nembutal may be used 1n doses of 25 to
30mg every six to eight hours as requured Approximate doses of these and
other drugs 1n different age groups may be determuned from the following

summary

DOSE RANGE AGE RANGE
Phenobarbrtal or Nembutal 50 to 200 mg 1 year to 12 years
Morphme sulfate 10t080mg 1 year to 12 years
Demerol 10 to 50 mg 1 year to 12 years

Thus, a s1z-year-old chuld might be given half the dose of the twelve-year-
old and children of other intervenmg ages would recerve proportionately
more or less Beyond question 1t 1s safest to order sedatves and analgesics
as needed, because the hazards of overdosage are 0 great and the end
result so potenually disastrous Furthermore, a child who requires medtca-
non of this hind 15 usually one who should be seen frequently by the rest-
dent Ordering medication by the single dose as needed 1s one way of
wsuring frequent visits and observations

Urinary Retention

Urninary retention 1s a rare postoperative complcanon 1n nfants and
children Because of 1ts low mcidence 1t may be overlooked As in adults,
1t occurs more frequently 1 males than n females Acute uninary retentton
may occur after abdomunal or perineal operations and 1s due to sphincter
spasm It may be associated with such rare conditions as stenosis of the
bladder neck m esther sex or posterior urethral valves in males Less
promunent symptoms due to such abnormalities may go unnoticed unnl
retention becomes complete following an unrelated surgical procedure or
a medical 1llness A diaper constantly wet from overflow of urine may be
musmterpreted as evidence of normal bladder emptymg Fullness and
dullness on percussion 1 the lower abdomen should make one suspect
unnary retention, just as these findings do 1n adults When urmary reten-
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tion 15 suspected, heat apphied to the lower abdomen or perineum by com-
press, water bottle, 1mgation, or sutz bath, depending on the location of the
operatine site and stage of healing, may be used to sumulate urination

The diagnosis 15 established by cathetenzation, which may also abolish
sphincter spasm and re-establish normal unnauon The catheter should
be well coated with 2 water-soluble lubricant and may range from no 6
t0 12 T, depending on the s17¢ of the panent The mucosa of the male
urethra may be split longitudinally of an oversized catheter 1s forced along
1ts lumen In mates, 1f the catheter seems rigid or appears to meet an ob-
struction 1n the posterior urethra, 1t 1s adsisable to insert a finger into the
rectum to gwide the catheter safely along the membraneous portion of the
urcthra If repeated catheterization 15 found necessary, an mdwelling
catheter should be used It should be small enough so that 1t does not over-
distend the urethra and should be replaced every two or threc days to avord
“catheter urethnuis,” prostatius and epididymitis

Dressings

Dressings for a surgical wound or lesion should protect the area
adequately and should be applied 1 such manner that they remarn m place
until removed by a member of the professionat staff Some special problems
anse n the dressings used for the pedatric surgtcal pattent Areas must be
protected from saliva, spilled feedings, unine, feces, discharges from adja-
cent draiming sinuses or fistulae and, of coursc, from the prying, persistent
and sometimes phenomenally ingenious hands of 2 small patient Since the
most common means of fastening dressings 1n place 1s by adhesive tape, we
have adopted the routine use of compound tincture of benzom as a pro-
tection for the slun and to make the tape adhere firmly Dressings are kept
Eplace on extremtties much easter 1f splints are used in conjunction with

em

It seems reasonable to expect an abdomimnal dressing to afford some
Support, but 1t should not be so ight as to interfere with abdominal respira-
tion It may be adjusted 1f distention develops or increases Unless drainage
Is anticipated, there should be a minimum of gauze dressing Oy erlapping
adheswve strapping should extend from the postenior axillary line on each

side Tt1s placed ona coating of tincture of benzoin which has been allowed
to become “tacky

Wound Complications

o th\Vound complications are rare In adbomunal surgery, dehiscence, one
. © most serious, will be decreased by the use of transverse or grndiron
cisions In paramedian mncisions, displacing the rectus muscle laterally

tnstead of spliting 1t permuts the mtact muscle to be mterposed between
P
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suture lines as the closure 1s accomphished Dehiscence 1s heralded by the
dramnage of sufficient yellow or amber fluid to wet the dressing 10 much the
same manner as 1n adults with this comphication The diagnosis 1s vertfied
by mspection of the wound If the sutures have been removed, loops of
bowel may protrude The treatment, resuture of the incision, should be
accomphshed promptly Gastromntestunal decompression should be a part
of the treatment as distention 1s almost always associated with dehiscence
Through-and-through sutures of nonabsorbable material should be ar-
ranged so that loops of dilated bowel do not rest agamst taut segments of
exposed suture matenal and lead to pressure necrosis of the bowel To
avoid this usually fatal complication, through-and-through sutures should
exclude the peritoneum or should be installed 1n a manner which ensures
firm contact between peritoneal surfaces by everting at least the imner
layers of the wound

Should evidence of wound infection develop, prompt treatment with
warm, moist compresses should be started The removal of a few skin
sutures may provide drainage Cultures and sensitvity tests should be
made promptly so that specific antibtotic therapy may be stituted early

Vascular Complications

Thromboembolic disease 1s uncommon in infants and children,
probably because of the high rate of metabolism and the natural tendency
for these patients to practice early ambulation Phlebitis, due to the presence
of a polyethylene tube for two or three days, may develop but 1t 1s not
serious as a rule and subsides soon after the tube 1s removed In patients
with cyanotic heart disease, dehydration and polycythemia due to gastro-
mtestinal disorders may be associated with thrombosis, and, 1n some 1n-
stances, gangrene 1s the final result

In this presentation of pediatric surgery emphasizing postoperative
care, only the most common problems have been dtscussed Space does not
permut an exhaustive work nor a discussion of differing viewpomts It 15
believed that the material presented here will be of immedrate practical
value and will form a basis for understanding the postoperative care of the
peduatric surgical patient

Such subjects as preoperative medication, the details of oxygen ther-
apy, use of a variety of drugs, and management of infant feeding, omutted
1n this section, are presented 1n other chapters Undoubtedly there wall be
much information m other sections of a book of this type which can be
helpful 1n the care of the pediatric surgical patient The contents of this
chapter are constdered to be a summary of care which 1s basic and practical



Chapter 20

MANAGEMENT OF MEDICAL
PROBLEMS

EDWARD J WISS, M D

Iy THIS CHAPTER will be considered therapy of patients having medical
emergencies of such character that the patients are best handled 1n 2 post-
operative recovery room with its well-tramned personnel, special equipment
and drugs, and constant surverllance It s obvious that 1n a book of this
scope one has 1o be atbitrary at umes When a controversial 1ssue 1s con-
cemed, the conservative, time-tested, pracucal approach will be favored
The pathophysiology of the disease will be considered only insofar as
rational approach to therapy makes this relevant Further, this section is not
mntended to serve as a complete medical emergency room manual—there
are innumerable available Rather 1t deals with some of the more complex
medscal problems requiring more extensiye laboratory and chmical studies
thanareusual Anattempt has been made to present the matersal ma com-
prehensive form without introducing complexities which would nterfere
with decision and prompt, effective therapy

CARDIAC EMERGENCIES
Cardiovascular Drugs

It 15 important to remember that cardrac drugs may mutate the very
arthythmuas they are designed to prevent, particularly m toxic dosage The
drugs should be used orally whenever possible, and in the lowest effective
dose Climical evidence mdicates that procamne amude has a lower thera-
Peutse ranion than does quimidine Reported clinical results 1n the treatment
of arrhythmuas are unreliable as these states are unstable and frequently
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the additive action of the drugs used 1n successton 1s overlooked, e g , the
effectiveness of procaine amide after “failure” of quinidine The occurrence
of sudden death, agranulocytos:s and aplastic anemua 1s stll reported
following the use of cardiac drugs, particularly qumdine and procane
ammde Test doses do not rule out enuirely the possibihity of untoward reac-
tions occurring However, bold, intensive therapy must be pursued to save
lives when clear-cut mdications exist An electrocardiogram must be ob-
tamned before the use of any cardiovascular drug, for accurate diagnosts,
to rule out contraindication and to evaluate the effect of the drug
Carpiac Drues  Quimdine Sulfate The therapeunc effect and
blood level reach a maxymum two hours after an oral dose Cumulation
occurs but 15 lItmuted When this drug 15 admimstered every two hours,
peak concentration 1s reached after the fifth dose, thereafter intake equals
disposal With intervals of four to six hours, peak concentration may not
occur for two to four days Blood concentration of 6 to 8 mg per liter
will usually convert auricular flutter or fibrillation to sinus rhythm Data
are not available for ventricular arrhythmuas, but climical expenence mndi-
cates that they respond to relatively small doses Blood levels of over 10
mg per liter are occastonally necessary to convert an arrhythmua, but at this
level there 1s a lugh incidence of toxic effects The determunation of blood
levels 1s also helpful in ruling out the posstbility of malabsorption
The imdividual dose of quinidine sulfate 1s between 0 2and 0 6 gm and

depends on the weight of the patient Doses are given at mntervals of two
hours for five doses, durmg daytime only, or at 4-hour mtervals around the
clock The mdividual dose may be increased by 0 2 gm each day untd as
much as 33 10 40 gm 15 bemng given per twenty-four hours With doses
over 12 gm per twenty-four hours, electrocardiographic reading should
be made as a check at frequent tntervals During intravenous therapy a
continuous electrocardiographic record should be made and the blood
pressure should be checked frequently Quimidine widens the QRS com-
plex, and 1ts admunsstration should be stopped 1f this complex becomes 0 11
second or more 1n duration This drug should be used with extreme caution
1f at all ;n auriculoventricular or bundle branch block Concurrent use with
digitalis should be avoided Admmstration of quimudine should be nter-
rupted if extrasystoles occur, particularly if they had not been present
previously They are usually of ventricular ongin This drug has a vagolytic
action 1n therapeutic dosage that abolishes the effect of carotid pressure It
also has a sympatholytic action which causes vasodilation Symptoms of
toxicity are nausea, emests, blurring of viston, headache, unmtus, vertigo,
deafness, and marked hypotension Indications for parenteral therapy are
vomiting, coma, anesthesia, and when action 1s urgent, e g , in ventricular
tachycardia Parenteral dosage follows
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Q dine Gl (Lilly)=Supplicd 0 8 gm 1n 10-cc vial

Intramusculatly, give test dose of 20 ¢c¢ (016gm) If there 15 no untoward
effect and arrhythmia remains unchanged, give up to 05 gm and
give repeat dosc of 0 1 gm - as often as cvery two hours

Intrarenously, before use, dilute solution by adding 10 cc (08 gm) to
50 c¢ of 5 per cent glucose solution Inject slowly with an intravenous
drip apparatus up to 10 ce (approx 05 gm ), taking about ten nunutes
(rate of about drop per second), under electrocardiographic and blood
pressure contro!

Quimidine Hy drochlonide (Brewer}—Supphied 06 gm 1n 5 0-cc vial
Intramuscularly, grve 045 10 06gm (375t05cc) Repeat at two hour
sntervals of necessary
Intravenously, before use, dilute the 5-cc vial contaimng 06 gm with
55 cc of 5 per cent d 1 Ad: by mntravenous drip
up 10 50 cc at the rate of 5 cc (75 drops) per muinute, under electro-
ardiographic and blood pressure control

Pronesty! Hydrochlonde  Pronestyl Hydrochlonde (Squibb) (pro-
caine amide hydrochlonide) 1s supplied 1n capsules of 0 25 gm andn 10 cc
vials contamming 100 mg per cc Chimcally and expenimentally, procaine
amude has been found to be about one-quarter to one-third by weight as
potent as quimdine  Therefore, the two compounds may be substituted for
one another according to the rule that 025 gm (1 capsule) of procamne
amude 15 equivalent to 0 665 gm (1 gramn) of quimdine The action of pro-
came amude on the heart 1s sumlar to that of quimdine Nausea, vomiung,
headache and diarrhea occur frequently when the oral dose exceeds 40
gm per day (equivalent in cardiac action to 1 0 gm of qumnidine) Procaine
amide appears, then, to be more touic than quiudme Many hypersen-
Siuvity reactions have been reported as in quinidine therapy, e g , agranu-
locytosss, aplastic anemia, fever However, there does not appear to be a
Cross sensitivity, and therefore the two drugs can be substituted for one
another without iterruption of the schedule The addinve action may
contribute to success Intravenous admunistration should be under blood
pressure and electrocardiographic control It cannot be said that procaine
amide 15 safer or more effective than quinidine m the treatment of the
ventricular arrhythmuas

Dosage—Orally, 500 mg (2 capsules) are given every four to six hours,
according to response In urgent cases, 10 gm (4 capsules) may be
gven followed by 05 10 10 gm every four to six hours

Intravenously, 200 to 1000 mg (20 to 100 cc) may be given slowly at a
Tate not to exceed 200 mg per minute (2 0 cc ) under electrocardio-

graphic and blood pressure control and st
graphic an P stopping when arrhythmua 1s

and Diguralis  This drug has a direct suppresstve action on ectopic centers
readily abolishes extrasystoles and tachycardias It may rarely convert
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flutter or fibrillation to sinus rhythm Its ability to prolong A-V conduction
15 valuable 1n controlling effects of rapid ventricular activity 1n auricular
tachycardias On the other hand, 1t 1s notorious for 1ts propensity to provoke
ventricular extrasystoles, tachycardia and, ultumately, fibrillation It may
rarely cause auricular extrasystoles, tachycardia, or fibrillation In treat-
ment of the arrhythmuas 1t must be made certain that digitalis 1s not causing
them Ventricular extrasystoles and tachycardias caused by digitalis are
muttfocal (continuous change of form of QRS) and auricular tachycarduas
show A-V block They may persist for weeks after use of the drug 1s dis-
continued Ordinarily the clinician 1s advised to learn to use one of the
preparations However, 1n an emergency situation, the particular drug may

Dugitalts Preparations, Actions and Dosage

DIGITAL—WHOLE LEAF  DIGITOXIN  LANATOSIDEC  GITALIN DIGOXIN
P D galen (Hoff: Dagitaline Cedilan:d Gualigin
La Roche) Nauvelle (Sandoz) (White) (Burmughs
Digitol (Sharpe & {(Vasick) ellcome)
chne; Purodigin
Dlg\folll’l (Ciba) (Wyeth)
lgqurus {Parke Crystodigin
(Lally)
ng‘luhs Leaf
(Burroughs
Wellcome)
Average dose
gitalization
Intravenous 03-04gm 10-20mg 6mg 45-55mg 10-15mg
Oral 15gm. 10-20mg  75-100 mg 60mg 1.5-20mg
(<24 hrs) (72 hrs) (60hrs) (<24 hrs)
Maintenance 01gm 0102mg 05-16mg 05 mg 05mg
Acuon (single digital
ng dose)
ra)
Onset 3—4 hrs 24 hrs  Varable 24 hrs 1 hr
Maxumal effect 12-36 h s 9-24 hrs 24—48 hrs = 6 hrs
Dur ton 48-72 hrs 48-72 hrs 24 hrs 24-72hrs 2448 hrs
Parente al
Onset 1-2 hrs 1/2-2brs  10-30 muns noneavail  10-30 muns
Maximal effect 12-21 hrs 8-9 hrs 2 hrs able com 2hrs
Duration 48-72 hrs 3648 hrs 24 frs mercully 24 36 hrs

not be obtanable Because of the confusion ansing from the great number
of preparations on the market, a table 1s presented summarizing the prepa-
rations available, their actions and the dosages An electrocardiogram must
be made before the drug 1s given The digitalizing dose may be admmistered
at once, 1f the need 1s urgent and 1t 1s absolutely certamn that no digitahs
has been given 1 the previous two weeks Preferably, however, one-half
to two-thurds of the digitabizing dose 1s given at once, then one-sixth to
one-thurd at mtervals of two to four hours untl the desired effect 15 ob-
tamed or muld signs of toxicity appear If the need 1s not urgent and oral
admumstration 1s feasible, the mamtenance dose may be given every four
to six hours unti! therapeutic effect 1s obtained or nuld toxicity 15 mamfest,
1n the average patient, ten doses will be required In the extreme emergency
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situation 1n which minute to-munute control 1s necessary, such as dunng
surgery, acety! strophantindin or ouabain 15 recommended

Acetyl Strophanthudin and Ouabam  These drugs act within one to
three muutes, have their peal cffect 1n ten to fifteen minutes, and an
appreciable duration of action up to four hours

Dosage of acetyl strophanthidin (intravenous)—In patents having had no
digitalis for two weeks, 06 mg 13 given followed by 02 mg every ten to
fifteen munutes unti} the desired effect is obtained Dilution 1s not necessary
1f tnjection 1s made over at feast a two minute period Caunon 1s necessary
in patients who have receined ephednine, quinidine, cyclopropane, or
Pentothal

Dosage of ouaban (intravenous)—The digitalizing dose is 08 to 10 mg,
guen in divided doses The iniual dose 15 05 mg, then 01 mg 1s given
every one-half to one hour until the desired effect 1s obtaned If digitalis
has been given 1n the previous two weeks, the imual dose should be 02 mg

Indicattons for Diguitalization 1n the Operaung or Recovery Room
These are listed below

Myocardial damage after cardiac resuscitaton

Shoch refractory to usual therapy

Congestive heart failure, with or without assoctated myocardial -
farcuon

Dyspnea or bronchospasm of cardiac onigin, even without cbvious
falure

Tachycardias—auricular fibrllation, auricular flutter, sinus and nodal
tachycardsa, if there 15 a suspicion of antecedent cardiac disease

Cyanosis unrelieved by adequate ventilation with oxygen, particularly
1n patients with cardiac disease

Carduac enlargement or electrocardiographuc evidence of left ventricu-
lar strain before or during thoracic surgery

ANTICOAGULANTS  Heparn  Thus drug 1s used in the treatment and
brevention of thromboembolic disease either contmuously or for three to
four days unul other anticoagulants, such as Dicumarol, attamn therapeutic
effect It 15 available 1 soluble and repository forms

Dosage—Soluble form Intravenously, 100 mg are given every four to six
hours, or by continuous infusion at the rate that will give about 400
g m twenty four hours Intramuscularly, 100 mg are given every
s1x to exght hours
Reposttory form When the body weight 15 150 1b or less, 30,000 USP
units (approx 300 mg ) are given every twelve to twenty-four hours
When the body weght 15 over 150 Ib » 40,000 USP umts (approx
400 mg ) are given every twelve to twenty four hours
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The dosage 1s adjusted according to the clotting time The normal
Lee-White clotting time 1s nne to fifteen minutes and safe effective levels
of heparin activity occur when the clotting time 1s thirty to sixty mmutes

Contramdications—blood dyscrasias mamfesting hemorrhagic ten-
dencies, postoperatively when there 1s poor hemostasts (especially prostatic,
liver, brain and spinal cord surgery), and 1n the presence of active gastro-
mtestmal ulceration, malignant hypertension, or subacute bactenial endo-
carditts

Dicumarol (3,3'-Methylenebis [4-Hydroxycoumarin]) This drug 1s
used 1n the prevention and treatment of thromboembolic disease There
are a number of similarly acting anticoagulants such as Tromexan, Danilone
and Hedulin (reference should be made to the literature for the respective
dosages) There are clamms for these of advantages of more rapid action,
dissipation and greater safety, but Dicumarol has stood the test of time
It1s supplied 1n tablets of 25, 50 and 100 mg

Dosage—200 to 300 mg are given on the first day, 100 to 200 mg on the
second day, and 50 to 200 mg daily thereafter, according to the prothrombin
time which should be kept within two to three times the normal control,
or between 20 to 30 per cent prothrombin activity

A prothrombin time must be determined before 1tiation of therapy,
and daily thereafier until the use of Dicumarol has been discontinued for at
least four to five days and the prothrombin time has returned to normal

The contraindications are those listed for heparm and, 1n addition,
significant renal or hepatic disease

VasoPRESSOR AGENTS ~ These should be used with great caution in the
presence of hyperthyroidism, severe hypertension and coronary artery
disease

Ephedrine Sulfate  Thus 1s given subcutaneously or orally

Dosage—Orally 4 to 25 mg are given three to four umes per day, sub
cutaneously 0015 to 003 gm
Isuprel Hydrochloride (Isoproplyarterenol Hydrochloride) ~ Glossets of
10 0 and 15 0 mg are supplied for sublingual use, and a 1 200 solution for
testing the response

Dosage—Give 0 2 mg 1ntravenously to test the response If successful, give
one sublmgual tablet (10 or 15 mg ) every two to four hours, as necessary

Levophed (Noradrenaln, Norepmephnrine)  For dosage of ths drug the
section on the treatment of shock should be consulted (Chapter 3)
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Neosynephnine Hydrochlonde (Phens lephrine Hydrochlonde)  This 1s
supphed 1n 1 O-cc ampules of 10 per cent and 2 0-cc ampules of 02 per
cent solution

Dosage—Intramuscularly, 01 to 10 ec of the 1 per cent solution (1 0t
100 mg Y1s grven The il dose should not exceed 05 cc (50mg)
and subscquent injections should not be given oftener than every ten
to fifteen munutes Increases should not exceed the preceding dose by
more than 005t0 01 cc (011002 mg)

Intravenously, the 1l dose should not exceed 025 cc (05 mg) of 2
02 per cent sotution The dose should not be increased by more than
0051001 cc (011002 mg)and never exceed 05¢cc (10mg)

Paredrine Hydrobromide (Hydroxy amphetamne Hydrobromde) This
1s employed orally and parenterally

Dosage=-—Orally, 20 to 40 mg are given every four hours as necessary
Intramuscularly, the dose 15 10 t0 20 mg
Intravenously, the dose 1s 5 to 10 mg

Vasoxyl Hydrochloride (Methoxamme Hy drochloride)  Thuss supplied
mn 10-cc ampules containing 20 mg of the drug

Dosage—150 mg are given intramuscularly, 50 mg intravenously For

hyp i with myocardial infarction, adminstration 1n
dextrose or normal saline sol by slow intr drip 15 recom-
mended

Wyamine Sulfate (Mephentermine Sulfate) Ths 1s supplied 1n vials
of 1 or 10 cc containng 150 mg

Dosage—Initially, 150 mg are d slowly intr ly For mamn-
tenance, 50 to 150 mg are injected intramuscularly at intervals of two to
four hours, or 35 to 70 mg are given 1n 100 cc of 5 per cent glucose 1n
water by slow intravenous drip, taking one to two hours for the mfusion

VASODEPRESSOR-PARASYMPATHOMIMETIC DRUGS  These mclude Mech-
olyl and Prostigmn

Dosage of Mech lyl

(acetyl beta-methylcholine}—20 to 40 mg are given
i\xbcumncuusly Extreme caution must be used The pauent muft be
upine and atropine suifate (1 0 mg) must be ready for intravenous mn-

b Jection 1f cardiac standsuill or marked h Yy occur
?i::ge of Prostigmin (neostigmune)—10 cc (12000) (05 mg) 1s given,
ly Met 15 hied m 1 0-cc (1 4000,
ampules contaiung 0 25 mg and 1 0-cc (1 2000) ampules contaumng( 05 mg)
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Arrhythmias*

EXTRASYSTOLES (AURICULAR AND VENTRICULAR) These are bemgn of
nfrequent, but when they occur 1n an operating or recovery room may
portend the onset of more serious arrhythmias, and frequently will require
speaific therapy 1f they become frequent or occur i runs Quimdine 1s
given unless there 1s obvious myocardtal insufficiency, 1n which case digi-
talis 15 indicated

ParoxysmaL AURiCULAR TacHycarpia The predisposing factors
are tobacco, alcohol, coffee, towic doses of quinudine or digtalis, congestive
heart failure, coronary disease and myocardsal mfarction, hyperthyrordism,
fatigue and emotion

Treatment consists 1n mechanical measures—carotid sinus pressure,
ocular pressure, the Valsalva procedure and induction of emesis—and
drug therapy, employing quimdme, Pronestyl or digitalis In refractory
cases, one of the following may be tried

Prostigmun Methylsulfate—I to 2 cc of 1 2000 solution 1njected mntra-
muscularly

Neosynephrine—Inject rapdly intravenously and observe the blood
pressure carefully Success of this method depends on the sudden
nise i blood pressure

Vasoxyl—This 15 a pressor amune Five to 10 mg 1n 20 cc of normal
saline solution are given mtravenously slowly

Mecholyl—Thus 15 reserved as a last resort

AvuricuLAR FLUTTER This 1s serious because of rapid ventricular
rates (150 or above) and of the fact that there 1s usually sersous underlying
heart disease

The heart rate 15 slowed by digitalization Normal sinus rhythm or
auricular fibrillation ensues If there 1s no serious underlying heart disease,
the fibnllation 1s converted to sinus rhythm with quinidine

AURICULAR FIBRILLATION ~ When the condition 1s chromic 1t 1s treated
with digitalis Do not attempt to covert with quimdine or Pronestyl, for 1t
will probably be impossible to mamntain normal sinus rhythm 1f conversion
1s successful, and the sinus rhythm 1s prone to be rapid and difficult to slow
down, and there 1s risk of embolizatton When 1t 15 paroxysmal 1t 1s treated
with Pronestyl or quumdine The possibility of hyperthyrordism should be

ruled out

* For dosages of drugs referred to 1n sections below on the treatment of
arrhythmuas, heart fatlure, thromboembolic disease and other conditions, see

preceding pages of this chapter
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VESTRICULAR TACHICARDIA T reatment 1s urgent, for comphicauons
are prone to ansse These are congestiv¢ heart failure, coronary, cerebral, or
penpheral artenal insufficiency , and cardiac standsull or ventricular fibni-
lauon The treatment of choice 1s quimdine therapy I no response to this
drug 15 obtmined, Pronesty] 1s given I congestive heart failure 1s present,
converston 15 accomplished with above agents first, then the patient 1s
digiralized Occastonally morphine sulfate (15 mg ) or magnesium sulfate
(210 4 gm ), given intrasenously, 15 successful 1n resistant cases

VeNTRICULAR [isriLeation  If the chest 1s open, an electric de-
fibnillator and other measures descnibed under cardiac arrest are employed
In nonsurgical patients, quimdine 15 given intravenously under careful
electrocardiographic control This a serious and frequently pre-termnal
manifestation of the airculatory system Pronestyl may be tried 1f quinidine
15 meffectine

HEART BLock  Furst Degree Heart block of the first degree may be
presentin normal hearts, particularly 1n thosc of athletes Itmay beasign of
early digitalis or quinidine towicity The possibility of rheumatc fever
actvity should be ruled out No treatment 1s necessary for thus arrhythmia
perse

Second Degree ‘This may be a sign of digitalis or quintdine towicity
Treatment 15 necessary only for underlying heart disease, 1f present

Third Degree  ‘Treatment 1s given for this only if the mherent ven-
tricular rate 1 too slow (30 or less), or 1f Adams-Stokes attacks occur when
complete A-V block 15 periodic and the ventricular pacemaleer 15 tardy 1n
taking over (transtent cardiac standstill) Treatment conststs 1n giving of
0032gm ephedrine three to four tumes per day, orally, or 0 015 t0 0 03 gm
subcutaneously as often as every two to four hours 1n emergency situations
Adrenalin(epiephnne) (1 1000 may begien (0 3-1 0 cc Jintramuscularly
However, the pressor amunes are contraindicated 1n the patients in whom
the Adams-Stokes attachs are due to attacks of ventricular tachycardia or
fibnllation An electrocardiogram must always be obtamned and an accurate
f;:g:ﬂ":;]ma:c ‘:f possible Aminophylline, 0 5 gm , given esther slowly 1n-
Stk y or by suppository, 1s frequently found beneficial 1n Adams-

OKes attacks and accurate diagnosts 1n the emergency situation 1s not then
:’gcnt Atropine, formesly very popular, 1s not advised 1n treatment of

eart block, for with increase of auricular rate the degre:
e of heart bl
may be increased & ook

Acute Congestive Heart Failure

Forms  Acute, pred
combned foron OC, predomunantly night or left ventrnicular falure or

cur From the standpomnt of the acute emergency,
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especially 1n the operating or recovery room, acute left ventricular fatlure,
or pulmonary edema, 1s the important type, therefore, consideration will
be largely himited to treatment of this form Pulmonary edema 1s predis-
posed by hypertensive heart disease, acute myocardral infarction and aortic
valvular lestons The synonyms are ‘“cardiac asthma” and “paroxysmal
nocturnal dyspnea >’

TREATMENT OF ACUTE LEFT VENTRICULAR FAILURE (PULMONARY
Epema) Posture The posture most comfortable to the patient 1s em-
ployed—usually the “orthopneic” position

Narcotres: Morphine sulfate, 80 to 320 mg, according to age,
weight, and chinical state, 1s the drug of choice unless there 15 known sen-
sitwity or hypothyrordism Demerol may be used mn comparable dosage
(usually 50 0 to 150 0 mg) If the indication 15 urgent and subcutaneous
absorption would be delayed, the dose 1s admmistered slowly, intravenously
Morphine has a salutory hemodynamic action over and above 1ts action
to allay apprehension and distress The maximal effect by the mtravenous
route 15 attained 1n fifteen to twenty munutes The smaller doses may be
repeated at intervals of ten to fifteen minutes to a total maxumum dose of
30 mg Preferably, the dose should be diluted 1 5 to 10 cc of water and
given slowly The total dosage in twenty-four hours should not exceed 60
mg Certanly, excessive respiratory depresston should be avoided
pulmonary edema

Oxygen Oxygen must be bubbled through water to avoid 1rntation
of the dry gas

When a mask 1s used for the adminustration, 100 per cent oxygen 1S
given, after reassuring the patient and adjusting the flow gently Therapy
15 started at the rate of 15 liters per minute, so that there 15 no resistance with
first breaths The flow 1s reduced gradually so that the bag 1s always partly
full at the end of inspirations The flow should correspond to the liters per
munute which the patient 1s breathing The dyspneic patient ventilates at
the rate of 12 to 18 liters per mmute One may be guided by the degree of
distention of the bag The flow 15 reduced to 6 to 8 liters per mmnute as the
patient improves Under these conditions the patient will recetve approxi-

mately a 95 per cent concentration of oxygen
When a nasopharyngeal catheter 1s employed, 100 per cent oxygen,
given at the rate of 6 to 8 liters per munute, wall give concentrations of
30 to 50 per cent oxygen, varymg with the volume of respiration

Oxygen given through an oropharyngeal catheter at 6 to 8 liters per
munute will give a 50 to 70 per cent oxygen concentration Caution The

posstbility of aerophagta should be guarded agamst
The admumistratton of oxygen in a tent 1s the least desirable, since 50
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per cent oxygen concentrations arc muntamned only with expert care The
tent 1s unhandy for treatment and observation It does have the advantage
of keeping the patient cool in hot weather
Wetung agents such as Alevaire, or the bubbling of the oxygen through
an ethanol solution, have value 1n thinning bronchsal secretions, and 1m-
proving gascous exchange across the als colar membrane
Taradoxical hypowa 1s a condition that 1s not rare and one important
to recognize 1n patients recenving oxygen therapy Carbon dioude has lost
its dnving action on the respiratory center, leaving only the anovic
simulus Obuiously, givang oxygen to these patients will further depress
respiration and cause “narcosis” of hypercapma Oxygen must not be
forced on a patient of dyspnea 1s not improtved, and if the patent becomes
more cyanotic and lethargic during this therapy
Armnophyliime (Theophyline [thylencdiamune)  In the treatment of
left ventnicular failure, this drug 1s of much value through its inhibitzon of
reflex bronchospasm and also through 1ts effect on the Jadney to imcrease
renal blood flow and glomerular filtration, favoring diurests It 1s grven
mtravenously 1n dosage of 025 to 05 gm , diluted to a volume of about
20 cc (5 per cent dextrose 1 water), slowly over a period of five minutes
It may also be grven 1n concentrated form by deep intramuscular ijection,
but ths 1s frequently pamnful, and, 1n this type of pauent, absorption tends
to be delayed
Reduction 1 Venous Load Tourniquets may be used to reduce the
venous load They should be applied to the extremities close to the trunk
tightly enough to obstruct venous return, but not artersal flow They should
be released for two munutes ey ery fifteen munutes
Reduction of the venous load may also be accomplished by venesec-
tion Two hundred and fifty to 750 cc of blood are withdrawn mnto a sterile
donor vacuum bottle under sterile techmque, so the blood may be returned
1n whole or part, 1if needed
“Rebound hyperermia” may occur 30 mnutes to two hours after
removal of tourniquets and lead to circulatory embarrassment Sigmficant
nemia 15 a contraindication to venesection, 1n fact an occasional patient
vill require a washed red-cell transfuson to stabilize the crculation
the alt)t;g;];alﬁl Except mn patients with arrhythmias that have preciprtated
above., > digitalization should be employed after the application of the
oy escribed procedures Digitahization should be effected rapidly by
€ ntravenous route, as outlined under the cardiac drug section of this

chapter If the indication
hapte 10 the 1s very urgent, ouabain or acetyl strophanthidin

Mercural Duwrecnics  These may be given duning the process of
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digitahization, not primarily for treatment of the acute episode, but as a
prophylaxis agamnst further attacks Mercuhydrnin 1s given m total dosage
of 2 0 cc , intramuscularly or intravenously, after a test dose of 0 5 ce given
intramuscularly Thiomerin 1s grven 10 the same dosage subcutaneously
or wntramuscularly

Vasopressor Agent Moderate depression of blood pressure (100/70 to
80/50 mm Hg) usually mmproves within an hour following the above-
described measures Depression below 80/50, especally n the older and
severely 11l pauent with marked oliguna or anuna, should be treated with
vasopressor agents (with caution') Norepinephrme (Levophed) may be
used (see treatment of shock), as well as the other vasopressor agents listed
under cardiac drugs, such as Neosynephrine, Isuprel, Vasoxyl, or Wyamine

Other Measures  After the acute attack the usual measures used to
combat chronic congestive heart failure should be used as prophylaxis
These mclude salt restriction (05 to 10 gm sodum diet), acidifying salt
and xanthme diuretics, restriction of activity, and the hke

Acute Myocardial Infarction

NarcoTics  These are given as described for the treatment of acute
pulmonary edema

VasODILATORS ~ Arunophylline (theophylline ethylenediamune) may
be employed In acute phase, 05 gm 1s given intravenously every 4to 6
hours slowly, after this, 01-0 2 gm 15 given four tumes a day orally, 1f
tolerated An intramuscular preparation 1s also available, but this causes
parn at the stte of injection Papaverine hydrochloride may be given rather
than aminophyline The dose 1s 0 03 to 0 06 gm , given intravenously or
intramuscularly every 4 to 6 hours As soon as feasible, shaft 1s made to the
oral dose of 01 10 02 gm four umes daily

Digitatls  Use of the drug 1s indicated only 1n patients with con-
gestive heart failure or arrhythmua with a rapid ventmcular rate (See
section on cardiac drugs For additional measures 1z the face of congestive
heart failure, see the appropnate foregomg section) Some authorities
recommend antibiotics when pulmonary edema occurs

ANTI-ARRHYTHMIC DRUGS Some authorities advocate the routine
use of qumidine or Pronestyl 1 myocardial infarcion Certainly, most
of these patients get along well without them The average prophylactic
dose of quumudine 15 03 gm given three to four tumes per day Of course,
1n patients 1n critical states and those with frequent extrasystoles, the anti-
arrhythmic drugs should be given For active treatment of the arrhythrmuas
the appropriate section should be consulted Complete heart block com-
plicating my ocardial infarction rarely requures treatment
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ANTICOAGULANT THIRAPY  Some authorities advise the routine use
of anticoagulant theraps for all patients having acute myocardial infarction
Many recommend 1t only 1 poor-risk patients, such as those with gallop
thythm, cardiomegaly, scrious arrhythmua or tachy cardia, congestive heart
fatlure, shock, those past 50 years of age, those with a history of 2 previous
attack or a history of thromboembolic disease, or the hike The procedure
and contraindications are described under anticoagulant therapy in the
ardiovascular drug scction of this chapter One of the most important
contraindications 1s absence of a reliable laboratory to follow the prothrom-
bin and coagulation umes If decision 1s made to use anticoagulants,
therapy with hepann should be started together with Dicumarol (or simu-
larly acung compound) after the basal prothrombin and coagulation tmes
have been determined The usc of hepanin may then be disconunued 1n
three to four days when Dicumaro! has attained its therapeutic level

OxyGEN  Oxygen therapy 1s indicated 1n patients with acute myo-
cardral infarction who have congestive farlure or shock, cyanosis, dyspnea
(w1th or without cyanosis), and severe persistent pain (though of question-
able value 1n the latter) (The section on oxygen therapy in congestive
heart failure should be consulted )

TREATMENT OF SHoCh (CARDIOGENIC, DUE PRIMARILY TO Low
Carb1ac Outrut) Shock associated with acute myocardial nfarction 1s
diagnosed by the clinical picture It must be differentiated from sumple
congestive failure, which usually will be associated with pulmonary and/or
penipheral edema, cardiomegaly, hepatomegaly with hepatojugular reflux,
and jugular vein distention, and frequently there will be a history of pre-
Vious attacks of decompensation ““‘Shock” will not be associated with these
conditions unless there 15 concomutant failure The low level of blood
Pressure will be helpful in the differentiation, however, the antecedent level
has to be considered In patients with shock, usually the pulse pressure 1s
less than 25 mm » and there 15 marked oligunia or anuria A retention
catheter should be employed in these patients and antbiotics given prophy-
lactically The catheter allows accurate intake-output evaluation and pre-
vents obstrucuve uropathy, particularly 1n patients of the older age group
with prostatic hypertrophy aggravated by the supme position

mfusllg;he possibility of congestive heart failure can be ruled out, venous
n amcrlnﬂay be 1n order, using a small quantity of flud—glucose solution
mdﬁmed zr and occasionally normal saline solution Vasopressors are
res evophed 1s given 1n conservative dosage, maintaining the blood
Pressure at the lowest level that will keep the patient out of shock ‘The other

vasopressors may be used cautious:
and phenylephrine €8s mehormns, mephencrmine
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Drier A hight, iquid diet (e g , Karell diet—200 cc of mulk every four
hours) may be used, as soon as tolerated, for about twenty-four hours, then
a soft solid diet with moderate restriction of salt, 1s given

GENERAL MEASURES  Bed Rest  Some authorities recommend “arm-
chair treatment” except 1n patients 1 shock Most allow commode privi-
leges from the onset It has been proved that less energy 1s expended in
usmg the commode than m using the bed pan

Bouels Care Mild laxatives mn adequate amounts are given for at
least the first few days to avord stramn on the circulation dunng defecation

Pulmonary Embolism-Thrombophlebitis

The predisposing conditions include cardiac disease, operations (the
complication may occur one day to one month postoperatively), neoplastic
disease (predisposes to phlebitss, especially carcinoma of the pancreas),
varicose veins, pregnancy, and trauma and infection of the lower extremi-
ues

The prophylactic treatment consists 1n prevention of damage to the
vein intima (atraumatic surgery, prevention of mfection, avordance of pres-
sure on the veins), prevention of circulatory stasts (maimtenance of good
flid balance, avoidance of shock, use of leg bandages for varicosities,
elevation of lower extremuties without pressure 1n the popliteal area, use of
early ambulation, promotion of deep breathing exercises, avordance of
1leus and abdominal compression) Phlebitis should be detected early and
treatment mstituted promptly

TREATMENT OF PHLEBITIS  The surgical treatment depends upon the
level mvolved Bilateral superficial femoral ven drvision, common femoral
vein division and vena cava ligation, according to the level of the thrombus,
may be performed If there 1s evidence of arterial spasm, a lumbar sym-
pathectomy should be performed

The medical treatment consists 1 the use of heparin and Dicumarol
(or related drug) therapy, as described on page 497 Recently the intramus-
cular 1njection of trypsm has been attended with some favorable results,
according to reports 1n the literature, at least 1n respect to alleviation of the
acute symptoms and signs

TREATMENT OF THE PULMONARY EMBOLISM PER SE  In most cases of
pulmonary embolization a small embolus or a number of small embol are
present Large embol: cause sudden death The treatment rests primarily
on prophylaxis

Oxygen therapy may be grven as descnibed for the treatment of acute
pulmonary edema, morphune also may be employed as described for that
condition Stellate ganglion block may be beneficial 1f a surgeon competent
to performit 1s available Papaverine may be used for 1ts vasodilatory effect
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Itis g en by slow intrayenous infusion in dosages of 0 66 gm Caution must
be employ ed when this treatment 1s used in hypotensive patients Atroprne,
adminsstered hypodermically 1n doses of 05 to 10 mg, 15 used to block
bronchospasm and combat excessiv ¢ bronchial scerctions Thoracocentests
1s employed tn pauents with sigmificant pleural effusion secondary to pul-
monary infarction '1he pleural effusion may actually be due to acute con-
gestnne heart falure superimposed upon pulmonary embolism

Antibiotics are used prophy lactically, since infarcted tissuc, suscepuible
10 infection and pneumonta, ts a hazard 1n the pain-splinted thoracic cage

Digitahs 15 employed in the patients who have congestis ¢ heart failure,
particularly those with cor pulmonale due to muluple previous embolr

TREATMENT OF VENOUS THROMBOTIC DISEASE ASSOCIATED WITH EM-
BOLIZATION  This 15 the same as that described for phlebitis

Hjpertensive Crises

It1s important to be certain that a hypertensive crisis 1s not a premoni-
tory sign of acute myocardsal infarction or congestive heart failure, or a
mamfestation of a cercbrovascular accident (traumatic or spontaneous)

There are a number of relatvely new drugs, such as Apresohne,
hexamethomum, pentamethonum, Hydergine and protoveratrine, that
may be grven for the treatment of hypertensive crises The literature should
be consulted for the dosage of these drugs They must be used with caution,
Particulatly 1n patients with coronary artery disease and those who have had
Previous cesebrovascular accidents, since they are extremely potent hypo-
tensive agents

The regimen for the use of Intravenous Solunion Venloid, a veratrum
vinide dertvative, will be presented here ‘Ths preparation 1s recommended
because of 1ts proved clinical value, relative safety and wide application,
such as 1n eclampsia, 1n which therapy with the other drugs has not been
well defined It1s supplied 1n 5 0-cc ampules containing 0 4 mg of Veriloid
Per cubic centimeter of the solution with a 20 0-cc diluent ampule Quini-
dune therapy 1s a relatve contraindication 1n 1ts use, while the presence of
Pheochromccytoma and coarctation of the aorta are absolute contra-
indications
o PROCEDURE FoR Usk oF INTRAVENOUS SOLUTION VERILOID  The blood

essure 15 checked at least once per munute Infuston 1s discontinued if
BIOss irregularity of the pulse develops or emests occurs (particularly if
ese have not been present prior to therapy)

1 Draw 1nto a 10-ce syninge 0 15 cc of solutton (0 4 mg per cc ) for
each 10 pounds of body weight Dilute this to 10 cc with normal
saline or a 5 per cent dextrose solution
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Guve at the rate of 05 cc per mmute, for eight minutes (total
4cc)

Wait two munutes

Continue admmistration at the rate of 0 5 cc per minute for six
more runutes (total 7 cc )

Wait two munutes

Contmnue at the rate of 0 5 cc per rmunute for six more munutes,
cheching the blood pressure closely Interrupt the admnistration
whenever the blood pressure (systolic, diastolic, or both) falls
20mm Hg

Allow two minutes for stabilizaton of the blood pressure at the new
level and then proceed with a second course over a period of twenty
munutes Continue only until a reasonable blood pressure 1s reached,

€

g, 150/100

When desired blood pressure 1s reached there are two courses of
action

a

The effect may be mamtained by slow ntraveous infusion for
pentods up to many days The dosage for this purpese 1s 0 6 cc
of the undiluted solution (024 mg) per 10 pounds of body
weight, added to a liter flask of dextrose solution and given at
the rate of 30 drops per munute The effecuve dose does not
exceed 100 cc per hour 1n most patients At this pomt the blood
pressure need be checked only about every ten to fifteen munutes

b Allow the blood pressure to return to hypertensive level (usually

occurs m one and one-half to three hours) and then the mital
procedure outlined above 1s repeated until reflex adjustment
occurs and previous high levels are not achieved Up to six
courses may be necessary The treatment 1s then changed to
suitable oral therapy If ths 1s not feasible, Intravenous Solu-
ton Verilord may be given by stomach tube, in a dosage range
from 9 to 15 mg (225 to 375 cc of undiluted Intravenous
Solution Verilord)

Side effects include epigastric or substernal burmng, salivation, nausea

and emests Overdosage leads to hypotension, collapse and marked brady-

cardia Ephedrine sulfate, 10 cc of a 25 per cent solution (3/8 grain),
ven intramuscularly, combats hypotension, and atropine sulfate solution,

04 mg (1/150 gran), given intramuscularly, overcomes the bradycardia

CEREBROVASCULAR ACCIDENTS

Hemorrhage

Cerebral hemorrhage usually occurs as the result of hypertension,

frequently associated with cerebral artertosclerosis It may occur mn the



MANAGIMENT OF MIDICAL PROBLEMS 509

absence of hypertension, as a result of rupture of a congemtal ancurysm Of
course, hypertensive patients may have ancurysms and the elevated blood
pressure may favor rupture Turther, 1n @ guen patient seen in the emer-
gency room whose history 15 not obtanable, the blood pressure has hmited
diagnosuc value, as elevation frequently occurs as 2 mamfestation of brain
Injury

Thrombosis

Thrombosts occurs 1n the cerebral artenes manifesting arteriosclerosis
The pauentstend to be normotensive, but occasionally have moderate ele-
vation of blood pressure The acute thrombosis tends to take place at might
while the patient 15 1n bed, because of hemodynamic conditions such as
those operatiy ¢ 1n coronary thrombosts

Embolism

Cerebral embolism may result from dislodgement of a thrombus on the
mutral valve 1n a patient with subacute bacterial endocardius, or dislodge-
ment of a mural thrombus 1n a patient with acute myocardial infarction
Extremely rare are embol emanating from the penpheral veins or rght

side of the heart that move to the left side through a septal defect (para-
doxical embolism)

Treatment

Rauonal therapy depends on accurate diagnosis of the type of leston
Thrombosis and embolism indicate vasodilation (neurological and drug)
and anticoagulation, whereas 1n hemorrhage these measures are contra-
indicated Also, the current opinion 1s that anticoagulants are contra-
indicated 10 subacute bactersal endocarditis, with or without embolizaton
The crux of the matter then 1s the differential diagnosis between hemor-
thage on one hand and thrombosts-embolism on the other Favoring the
diagnosss of hemorrhage are a long history of marked hypertension, a
sudden acute attack (few, or no, premonitory signs or symptoms), deep
coma, and absence or paucity of localizing signs

GENERAL MEASURES Irrespective of type of lesion the following
measures are taken

1 Sedation 15 used sparingly to control only marked degrees of rest-
lessness or convulsions Paraldehyde (8 0 to 16 cc ), chloral hydrate
(06 gm) (recrally), or Luminal Sodm (006 to 0 12 gm) (ad-
munistered intramuscularly), may be given every three to four hours,
if necessary ’

2 Aatibiotics are given as a prophylactic measure agamst hypostanc
Pheumonia and urinary tract infecton A broad spectrum agent,



510 MANAGEMENT OF MEDICAL PROBLEMS

such as Achromycin (250 mg every six hours) or pemcillin (re-
pository) (400,000 unuts daily) with streptomycin (0 5 gm ), once
or twice daily, should be employed
3 The patient’s head 1s kept elevated about 45 degrees and to the side
to avoid further elevation of intracranial pressure and aspiration
The patient 1s turned from side to stde every two hours to disfavor
hypostatic pneumoma
Oxygen therapy 1s given, particularly in dyspneic, cyanotic patients,
and 1n those with Cheyne-Stokes respiration Patients 1n the age
group of those subject to cerebrovascular accidents frequently have
cardiac disease and may benefit from oxygen therapy
5 An open arrway 15 mamntained by keepmng the jaw forward, and
suctioning secretions (deep suction, employing a thin, soft rubber
catheter, 15 necessary)
In comatose patients a retention catheter 1s placed mn the bladder
Nutrition should recenve no particular concern for the first twenty-
four hours Following this, proper fluid, calonic, and electrolyte
balance 15 mamtained
The possibality of comphcating a disease, such as diabetes, uremua,
or myocardial wnfarction (1t 15 not rare for an attack of cerebral
thrombosis or embolism to be precipitated by this latter condition),
must be ruled out
Accurate record of vital signs, blood pressure, and intake-output 15
maintamed The blood pressure and vital signs should be recorded
at least every one to two hours during the acute phase

S
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SPECIFIC MEASURES ~ Thrombosis and Embolsm A stellate ganghon
block, performed by a competent surgeon, may be mdicated, this treatment
may be repeated every six hours, if necessary, during the first twenty-four
hours

When ganglion block 1s not feasible, 1t 15 advisable to give 400 to 500
mg of procane, 1n 500 cc of normal saline solution, mtravenously over a
period of two hours, thus treatment may be repeated every four hours, 1f
necessary, during the first twenty-four hour period

Anticoagulant therapy, employmg heparm or Dicumarol, may be
gven, 1if the possibility of hemorrhage can be ruled out If there 1s 2 ques-
non regarding the diagnoss, 1t 1s best to avord this therapy

Hemorrhage 1In the presence of cerebral hemorrhage, only the
general measures listed above are employed, except that hypotensive agents
should be given 1 addition when the blood pressure 1s dangerously high
(see section on the treatment of hypertensive crises)
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Ruptured Cercbral dAncurysm  When a ruptured cercbral ancurysm 1s
suspected, a neurosurgical consultation 15 tndicated The general measures
outhned abov e should be employed Angiography and surgical intersention
are usually deferred for ten to fourteen days

MASSIVE GASTROINTESTINAL HEMORRHAGE
General Considerations

Massne gastrointesunal hemorrhage presents one of the most urgent
problems 1n medicine for collaboration betwcen intermist and surgeon Its
most common cause 1s peptic ulcer, accounting for about 75 per cent of the
cases The next most common s bleeding esophageal vanices The latter
together with gastrins and malignant disease accounts for another 20 per
cent This narrows the differential diagnosis down markedly, from the
probabrlity standpoint, however, 1n an individual case one has to consider
the gamut of possibihities A list of the major possibilies follows

Esophagus—vanices, pepuc ulcer, neopl d 1 pl diverticul
foreign body

Stomach—peptic ulcer, neoplasm, corrosives, hiatus herma, gastrits, portal hyper-
tenston, foreign bodies, ruptured blood vessel (severe emesis), arterio-
scleroue aneurysm, prolapsed gastric mucosa, lymphoma
peptic uleer, 1 chol duodenal fistula

Small 1ntesty 1 ulcer, tion, th neo-

plasm, peptic ulcer of Meckels dnerticulum, regional entenitis, diver-
tculosis, dysenterzes (typhoid ulcer), hemangioma

Duod

Large intesune—neoplasm, dwverticulius, polyposs, ulcerative coliis, uremic
colitss, mnfections

Nongastromtestinal—blood dyscrasia, hemophilia, avitamuinoses K and G

A complete hustory and physical examination must always be obtamned
Hematemests indicates bleeding at a rapid rate, from as low as the duo-
denum and occastonally lower Bright red blood comung from the rectum
usuzlly means bleeding low in the intestnal canal, but occasionally 1t may
be due to gastric bleeding 1f there 1s vigorous peristalsis As little as 75 cc
of blood can cause tarry stools, following massive bleeding such stools may
persist for five days after the bleeding has stopped The stools may be
posttive for occult blood for two to three weeks The blood urea mtrogen
(BUN) 15 a better index of the rate of bleeding than the amount, for
nommal values may be found in patients with serious but slow bleedxn; In
patients with serious bleeding, particularly 1n those i whom the differen-
tial diagnosis Lies between ulcer of the stomach or duodenum and esophageal
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varices, a Sengstaken or similar tube should be passed This serves two
purposes tamponade of varices, if these are present, and location of the
level of bleeding Determnation of the bleeding time, clotting time, pro-
thrombin time, hematocrit reading, urea mtrogen value, and serum protem
value should be made at once Also a complete blood count should be made
and a bromsulfalein test performed Blood volume studies and blood
chloride and carbon dioxide determinations are of 21d and should be carried
out 1f facilities are available The blood pressure and vitat signs should be
charted every thirty minutes to an hour

The mortality figures, which are excesstve, will be improved only by
the medical-surgical team exercising the best judgment as to which of the
subjects must be operated upon Invaluable aid 15 derived from x-ray
studies and these are recommended as early as possible Since peptic ulcer
1s the commonest lesion, a regimen will be outlined for the treatment of this
condition and criteria will be given for surgical intervention

Treatment of Bleeding Peptic Ulcer

The factors affecting prognosis 1n bleeding peptic ulcer are the age of
the patient, the rate of bleeding, the duration of bleeding, the recurrence
of bleeding, bleeding despite adequate medical therapy, and the general
condition of the patient (diabetes, malnutrition, cirrhosis, coronary artery
disease)

When shock 1s present, treatment should be mstituted at once to com-
bat 1t

Record should be kept of the therapy, laboratory studies, itake-out-
put, vital signs and blood pressure, and the character of the stools with
results of tests for occult blood when the stools are no longer tarry

Blood transfusion should be started immeduately 1f the systohc blood
pressure 1s 100 or below, or the hemoglobin value 70 per cent or less The
amount of blood given and the rate of transfusion depend upon the con-
dition of the patient The blood pressure should be maintamed at about
110 The hemoglobin value should be kept at 60 per cent or above as a
safeguard 1n event of recurrence of bleeding

The Sippy-type regimen of diet, with mulk, cream, nonabsorbable
antacids, and small feedings of food from the bland ulcer dret list, should be
followed as soon as emes:s has subsided

Drug therapy consists 1n the intramuscular injection of phenobarbital
(600 mg every six hours) and Banthine (50 0 mg every six hours), or
other antispasmodic, until food can be taken by mouth, at which time
phenobarbital (30 mg ) and Banthine (50 mg ) are given orally four tumes

a day
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Surgical treatment 1s indicated (1)1f the patient s over forty -five years
of age, (2) when massne hemorshage 1s sndrcated by the presence of hemat-
emests and melena and failure of the circulation to stabilize after 2000 to
2500 ¢cc of blood have been piven 1n a thirty -six-hour pented and evidence of
bleeding persists, (3) if hemorrhage recurs, and (4) 1n the absence of abso-
lute contraindication for surgery, such as recent myocardial infarcuon or 2
previous hustory of bleeding disease

A-ray studies should be performed, if the diagnosis 15 not certain,
when the patient 1s out of shock, and, preferably, circulation has been
stabilized for twenty-four to forty-esght hours

INTONICATIONS

The scope of this book does not allow consideration of an exhaustive
list of ntonicaions The following few were selected because they are
frequent, require more extensiv ¢ clinical or laboratory study than do most
emergency room problems, or require uncommon treatment

Barbiturate Poisoming

We are concerned here only with severe barbiturate poisoning, 1n
which the patent 1s 1n coma or semicoma It 1s important to consider that
the short-acung barbiturates are destroyed by the hver pnimanly, and that
the long-acting are disposed of pnmanly by renal excretion Most patsents
do not take a lethal dose Tor most of the barbiturates, many authorities
consider this dose to be 2 0 gm , or twenty, 1 1/2-grain capsules There are
Paunents on record, however, who have survived doses of over 8 gm
Obviously, these patients had vigorous and prompt treatment The mm-
portant considerations are mamntenance of an adequate airway, support of
crculation, and maintenance of adequate renal excretion Analeptic drug
therapy 15 of secondary importance, except perhaps 1n those patients having
taken near lethal doses, and requiring periods of artifical resprration and
Support of the medullary centers

Furst of all the drug 15 removed by the usual measures of gastric lavage
and magnestum sulfate catharsis
fqm'f: lr)n:untmn the arrway 1n the comatose patient, intubation 15 per-
by Yy an experienced anesthetist Bronchial secretions are aspirated
bmndlsoumon apparatus If bronchual plugs cause atelectasis, the patient 1s
for whexicfkfef) re}{:ealtedly, if need be Laryngeal edema should be watched

ey : m:ac;.s eal tube 15 removed A tracheotomy may be necessary
the foot of the by }';(revented by mstm’mng antibiotic therapy, elevating
o, and  bed, keeping the patient’s head to the side to avord aspira-

> and turning the patient from side to side every two hours
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A chart 1s kept of the progress The blood pressure, pulse, and respira-
tion rates, temperature, and reflex activity (corneal, pupillary, deep ten-
don, gag, etc ) are recorded at least every one-half hour The patient’s con-
dition must be cheched constantly during the crucial hours

Oxygen 15 given through a nasal catheter at the rate of 6 hiters per
minute (see section on oxygen therapy) Aruficial respiration may be neces-
sary for periods of ume 1n severe cases

A retention catheter 1s placed 1n the bladder Record 1s kept of intake-
output

To mamtam flud balance a hiter of normal sahine 1n 5 per cent dextrose
solution and 2 to 3 liters of 5 to 10 per cent dextrose 1n water, containng
large quantities of vitamin B complex, are given during a twenty-four-hour
peniod

Shock may develop msidiously and unpredictably while the patient 1s
m deep coma Neosynephrime, Levophed, or plasma are employed to
combat 1t

Analeptic drugs are used only 1f there 15 no response to pamnful stimult
and deep tendon reflexes are absent, unless there 15 evidence of very recent
mgestion of a near lethal dose Caffeine sodum benzoate should be tried
first 1 a dose of 0 5 gm , given intravenously or sntramuscularly If some
response 1s elictted, this treatment 15 repeated every one-half hour for 3
doses Benzedrine (10 mg) may be given every fifteen to thirty mmutes
until response 1s noted, then every one to two hours as necessary Picro-
toxn (0 3 per cent solution, or 3 mg per cc) may be given mn doses of
2 to 3cc every fifteen to thirty munutes until response 1s noted, then every

one to two hours as necessary Sufficient amount to cause extensive twitch-
1ng or ngidity should not be ginen Convulsions may be delayed fifteen
munutes after an mjection They should be controlled by the admumstration
of ether by an anesthetist

The possibility of complicaung conditions, such as brain jury,
alcoholism and diabetes, should be ruled out

For medicolegal reasons, the usual precautions, including taking
samples of blood and urmne for toxicologic studies, should be taken

Heavy Metal Intoxication
General measures, such as giving a “unnversal anndote,” performing
gastric lavage, mstituting catharsis and mducing emess, will not be con-

sidered here
For the treatment of mercury nephrosis, the section on the treatment

of acute renal msufficiency should be consulted
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BAL (Brirsit ANTI-LEWISITT, DIMERCAPROL, 2 3-DIMERCAPTOPRO-
ranoL) THERAM  This thempy 1s indicated 1n poisoning from mercury,
arserc and gold It 1s of probable value in posonng duc to anttmony,
brsmuth, chromium and mickel It has no value 1n silver and lead intoxica-
ton The treatment 1s as follows

Severe possoning (dose 15 3 mg per kilogram of body weight)
Ist and 2nd days 1 imection every 1 hours
3rd day 1 injection every $1x hours
4th through 13th day (or until complete recovery) 1 injection every
twelve hours

Mild possonung (dose 1s 25 mg per kilogram of body weght)
Istand 2nd days 1 injection every four hours for § doses

3rd day 1 wnjection twace datly
4th through 13th day (or unul complete recotvery) 1 imjection once or
wwice daily

Toxic reactions usually disappear in thirty minutes and consist
nausea, vomuting, headache, generalized aching and burning sensation
about the head and face Barbiturates may be used to alleviate these
symptoms

EDTA (Epatnamir, ETHYLENEDIAMINE TETRAACETIC ACID, CALCIUM
Disobius VERSENATE) THERATY ror LEAD PorsoNing  EDTA s a rela-
uvely new drug for deleading the bones after the lead has been forced into
them by calcium and vitamin D durning the acute episode of lead poisorung,
of 1t may be used directly to nd the body of lead

In the acute phase of poisoning the stomach 1s lavaged with 1 per cent
sodum sulfate solution (when lead has been ingested orally), 30 gm of the
magnessum sulfate solution are left 1n the stomach before the wbe s
removed Demulcents, such as egg white or milk, should be given Colic 1s
controlled by giving 10 gm of calcum gluconate intravenously and
15 to 30 mg of morphine sulfate hypodermically as necessary Afier
amelioration of the acute attack, calcium chloride solution (5 to 20 cc of
5 per cent solution) 1s given mtravenously at the rate of about 2 cc per
minute Then1to2gm of sodium citrate, 1 to 2 gm of calcium phosphate
and 110 2 cc of vitammn D (USP) are given orally three umes daily In
additton, milk should be gwven m large quantities, 100 mg of vitamun C
may also be given daily with benefit
dﬂutl::r dze;eadmg the bones the 10-gm (50 cc) ampule of EDTA 1s
et ltn d0 10 500 cc of normal saline or 5 per cent dextrose solution and
— stere dover a pertod of an hour This amount 15 given twice daily
ot a}t);n?dacf up to five days If necessary, the routine may be repeated
a nor 0-day rest period Lead displaces the calcium 1n EDTA, forming

atoxc compound which 15 not metabolized and 1s readily excreted
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Narcotic Poisoming

Nalline Hydrochloride (nalorphine hydrochloride, N-allynormorphime
hydrochlonde) 1s an antidote for toxic depresston of the respiratory center
by morphine and 1ts derivauves, including heromn, Dromoran, Nisenti,
Dilaudid, Pantopon and Demero! It 1s supplied m 1 0-cc ampules con-
taming 50 mg of the drug and 2 0-cc ampules containing 100 mg It 1s
admmistered mtravenously 1n doses of 5 0 to 10 0 mg The 1nit1al dose may
be repeated 1n ten to fifteen munutes if adequate increase m pulmonary
ventilation does not occur The duration of the action of the drug 1s from
two to three hours The total dosage depends upon the degree and duration
of the depression Doses as high as 40 mg have been used Supportive
therapy also should be given

In obstetrics, Nalline may be given intravenously i a dose of 10 mg
to the narcotized patient ten minutes pre-delivery The newborn may be
given 0 2 mg ntravenously or 1ntramuscularly 1f 1t 1s depressed

Nalline 1s not effective agamnst depresston due to cyclopropane,
barbiturates, or nitrous oxide

METABOLIC-ENDOCRINE EMERGENCIES
Acute Adrenal Insufficiency

Clinically this should be suspected or anticipated (1) 1 patients who
have had cortisone or ACTH therapy within a few months prior to opera-
tion, (2) 1n patients having operations upon the adrenals without adequate
preparation, (3) m patients presenting a climcal picture compatible with
antertor prtustary deficiency, or chronic adrenal msuffictency, undergomng
surgery, or suffering an intercurrent mnfection, and (4) in patients with
Waterhouse-Friderichsen syndrome—-meningococcenua, vascular collapse,
severe costovertebral angle tenderness without signs of renal infection, and
petechiae

The following 15 an outlne of the therapeutic plan for the care of
patients 1n severe crisis For those having milder mamfestations, such as
pattents m the “post corticoid” state subjected to surgery, the same plan
1s followed, except one-fourth to one half of the dosages are given and
desoxycorticosterone admunustration 1s frequently omitted

1 Shock position Morphine and barbiturates are contraindicated

2 Intravenously, 1000 cc of normal salne solutton, containmng 100
mg of hydrocortisone, or 100 to 200 cc of aqueous adrenal cortical
extract, are adminstered 1n one hour Thus treatment 15 repeated
during the second hour, if necessary However, the second and
subsequent infustons should contam 10 per cent dextrose The total
volume of mfusions gven in one day should not exceed 3000 cc
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This therapy 15 continued unul there 15 marked improvement or
the hematocnit reading 1s 10 per cent

At the onset of treatment, 10 to 25 mg of cortisone or hydrocorts-
sonc are gisen mntramuscularly n four sites, then 25 to 50 mg are
given cvery six hours (single sitc) On the second day, 25 mg are
given cvery cght hours On the third day, 125 mg are gnen
orally every eight hours Trom the fourth day on, 12 5mg aregnen
orally every tvelve hours

If the systolic blood presstire 1s less than 80 mm  Hg, an antishock
drug 1s ginen, ¢ g, Neosynephnine 1n 0 3 to 0 5-mg  dosage every
one to two hours, as required  If shock persists, norepinephrine 1s
guven with the intrasenous fluids and/or plasma

Liquids (ginger ale, frut juice, broth, etc) are given orally after
about twelve to twenty-four hours, if nausea and emesis have
ceased The diet should be low in fat Parenteral fluids are discon-
unued when the patient 1s catng well and his condition appears
stable

At the point when the patient 1s given 25 mg of cortisone daily,
101020 mg of desoxycorticosterone acetate, admumstered ntra-
muscularly, are added to the regimen The dosage 1s adjusted for
stabilization of weight

Antibiotics are gnv en prophylactically, since these pauents have poor
Tesistance to infection and an infection frequently will precipiate
anattack

ACTH 15 advised for patients in whom atrophy of the adrenal gland
sull capable of response occurs, € g, 1n those having recent hugh-
dose corticord therapy, or the removal of a unilateral cortical
tumor Forty units of the gel are given intramuscularly for one to
three weeks, followed by a daily 5-umt reduction

“

S
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The comphications are unconscious due to cerebral edema, hypo-
kalemua and hyperpyrexia These are treated as follows

1 In unconsciousness due to cerebral edema, the amount of flud
8iven 1intravenously 15 decreased (especially the sodm chionde),
the admunistration of desoxycorticosterone acetate 1s discontinued,
and the amount of cortisone ginen 1s mcreased If 1mprovement
lags, potassium phosphate solution (20 gm K HPO, and 04 gm
KH PO, n 1000 cc of 5 per cent dextrose 1n water) 1s given The
maxumum rate of admimstration 1s 1000 ccper hour, the maximum
amount 15 2 liters per twenty-four hours Potassium should not be

admunistered when there 1s significant impairment of renal function,
parucularly with obiguna
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Fig 1 The electrocardiogram in hyperkalemia and hypokalemra
A, In hypokalema, low serum potassium 13 associated runially with pro-
longation of the Q-T 1nterval and lowenng and mversion of the T waves RS-T
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2 In hypokalenma, mamfested by flacad paralysss, serum potassium
less than 3 5mI'q per liter and an clectrocardiographic pattern like
that shown 1n I'igure 1A, the admimstration of desoxycorticosterone
acetate 1s omitted and 1 to 8 cc of a 20 per cent solution of potas-
sium aitrate are given four tmes a day In severe cases, the potas-
sium phosphate 15 gin cn mmtrasenously, as deseribed above

In hyperpyrexia, which 1s to some degree associated with most
severe cases and was of more frequent occurrence when desoxy-
corticosterone was the mamnstay 1n the regimen, the usual treatment
consists tn grang 03 gm of salicylate cautiously at one-half-hour
mtervals for three doses, or until the temperature falls

w

Some authorities mamntain their patients with Addison’s discase on
corisone or hydrocortene alone, and ormt desoxycorucosterone from the
regimen of the pauent in ensis

Diabetic Acidosis-Coma

Drabetic acidosis 1s an emergency  The death rate of 1ts subjects rises
with each hour of delay 1n treatment The mortahty should be less than
5 per cent when the acidosis 1s recent and the carbon diovide combining
power of plasma 1s above 9 mEq per hter (20 vol per 100 cc) The normal
carbon dioxide combining power of plasma 15 25 to 30 mEq per hiter (45
to 65 vol per 100 cc) When the acidosis has existed for more than a day,
with the carbon doxide combimng power less than 9 mEq per liter, the
death rate 15 from 30 to 60 per cent The state of conscrousness can be a
deceptive criterion of the seriousness of the condition Even with drastic
reduction of the carbon dioxide combinung power to 6 mEq per liter
(135 vol per 100 cc) or below, about 10 per cent of the pattents are
conscrous

It should not be assumed that coma 1n duabetic acidosts 1s caused
solely by the ketosis The coma may be entirely, or 1n part, due to (1) alco-
holic or barbiturate intoxication, (2) cerebral hemorrhage, contusion, or
menngis, or (3) uremua associated with chronic pyelonephnitis or renal
vascular disease Coma, if the carbon dioxide combining power 1s 12 mEq
per liter (27 mol per cent) or more, 1s unlikely to be due to Letosis alone

segment de;
S

Pression occurs at about the level of 15 mEq per liter (Graph aft
“Ta‘;lCIZ all:d Lepeschkin Circulation, Vol 8) (Grep “
T hyperkalemia high serum potasstum causes 2 tall
s peaked T wave when
l;;';‘l“;npl:tassxum 1s about 78 mEq per liter or more Thc’n there occurs a dim-
amplitude of R, and later absence of P At higher levels QRS becomes

wrck
ened, RS-T depressed, and finally QRS blends with T to give a biphasic

curve at level of about 10 mEq per liter
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therapy, (4) the low serum potassium content is pnmanly a mansfestation
of potassium loss during the penod of acidosss, and requires treatment
whether glucose 1s gnen or not The author favors the use of glucose 1n
clear-cut cases, after the second hour, for the body glucose should be ade-
quate for this two-hour period, and because with falling blood sugar
there 15 danger of hypoglycemia Glucose 15 admunstered from the start
when the diagnosis 15 doubtful
An outline of the treatment regimen follows

On adnussion and i the first hour

1

[

w

Cathetenize bladder and leave mndwelling catheter m place (rule
out the possibihity of bladder rupture)
a Save, 1n stoppered contawner, most of the unne for possible
toxicologic examunation
b Test unine for sugar (with Benedict’s soluson or Chmtest),
acetone, albumin, pus, and casts Record sugar as 14 (green),
24 (olne), 3+ (orange), 4+ (brick red) Record acctone as
1 to 4+, according to intensity of purple demonstrated 1 the
mitroprusside test or the Ames Acetest tablet test (Note A
1 to 2-} sugar may be found 1n any patient having severe iliness
or njury, especially of the bramn Acetonuria (I4- to 4+4-) 1s
common 1n patients with severe dehydration or starvation from
any cause )
Lavage stomach with 500 cc of warm tap-water, using a large
gastnic tube The passage of the tube often mduces immediate
vomuting, and aspiration and asphyxta may occur To avoud this,
elevate the foot of the bed 18 inches, roll the patient to a semu-
prone position, and extend the head before introducing the tube
Save the gastric contents for possible toxicologic study If the pa-
tient 1s conscious and not retching, instll 500 cc of 1sotomic saline
mto the stomach before removing the tube (1 level teaspoonful of
table salt 1n a pint of water) If the pauent 1s unconscious, leave the
stomach empty
Obtam blood for blood chemustry studies Draw 20 cc of blood
Put 10 cc of ths 1n a bottle with lithium oxalate, as an anticoagu-
lant, to be used for determination of glucose, carbon diowde com-
bining power, chlorides, hematocrit level and nonprotein mitrogen
Place the second 10 cc of blood 1 a clean test tube, allow to stand
for thirty to sixty munutes, separate the clot from the tube with a
clean glass rod, and remove the serum for determmation of serum
sodwm and potassium 1€ circulatory collapse precludes the use of
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The carbon dioxide combining power may be below 12 mEq per liter 1n
urenua, and the nonprotein nitrogen may be from 75 to 100 mg per 100 cc
1n a dehydrated pattent with acidosis One should inquire and exammne for
precipitating factors 1n the development of the diabetic acidosis Overeating
and ormussion of mnsulin in the known diabetic, acute respiratory infections,
and pyelonephritis are common precipitating factors and erysipelas,
phlebitis and axdlary, perineal and 1schiorectal infections not unusual ones
Acute gastroenteritis with vomuting and diarrhea, acute appendicitis,
cholecystitis, and intestnal obstruction may also precipitate diabetic
actdosts The acute diseases mentioned may mask or complecate the usual
symptoms and signs of diabetic acidosts, which are (1) gradual onset of
malaise, weakness, thirst and anorexia, which progress to apathy, lethargy
and coma, (2) excessive urnation, wath vulvar pruntus i women, and
balanutis 1n men, (3) diffuse, dull epigastric pan with vomuting In early
diabetic acidosts, the patient’s skin 15 flushed and dry, the lips red, and the
breathing deep, rapid and regular With extreme dehydration, the skin 15
pale and melastic, the hips dry and shghtly cyanosed, the mucous mem-
branes parched, the pulse rapid, and the blood pressure low
The pauent 1s suffering from four sertous states (1) perrpheral cir-
culatory farlure (*shock’) from severe dehydration and dimimished circula-
tory blood volume, (2) cerebral depression from the severe ketosis, mam-
fested not only by the coma, but also often by altered deep tendon reflexes
and positive Babinsk: signs, (3) severe depletion of body water and glycogen,
and sodium, potassium and chloride (the electrolyte depletion 15 propor-
nonately greater than the water loss), and (4) the complicating or precipt-
tating illness Surgical procedures should not be performed, even if the
mndication 15 urgent, until the acidosts 1s relieved
There are two schools of thought on whether or not glucose should be

admunistered from the begintung of the therapy Against early admmstration
are the following factors or arguments (1) loss of blood sugar as a guide to
the control, (2) hyperglycermia 1s harmful because of increased flud and
electrolyte loss 1n the urnne, (3) there 15 enough body fluid glucose to last
six hours or more, and (4) glucose intensifies loss of potassium from the
body In favor of early admumstration the following arguments are given
(1) the climeal course 1s an adequate guide to therapy, (2) carbon dioide
combining power, blood ketone determunations,* ketonuria, and acetone
on the breath are adequate to follow the course, (3) there 15 some evidence
that body fimd glucose may last only two hours 1 intensive diabetic coma

* Total ketones 1 blood Normal, 0 to 5 mg per 100 cc, nondiabetic coma,
5 to 60 mg per 100 cc, diabetic coma, 50 to 200 mg per 100 cc
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During sccond 10 svxth hours

1 Gnemnsulin,ifindicated 1f the pauent’s condition fails 1o improve
and heavy glycosuna persists, onc-half to all of first hour’s total
msulin dose may have to be repeated

2 At beginning of the third hour, sccure blood for repeat determina-
tions of blood sugar and carbon dioxide combiming power Tor
nsing blood sugar give 50 to 200 umts of msulin, according to
judgment guided by the course and prognosis

3 Gne fluds orally as soon as tolerated Gise 100-120 cc per hour

of tea, coffee, orange juice, ginger ale, broth, or catmeal gruel, not

to exceed 10 gm carbohydrate per hour

Watch for signs of low potassium level By the third to eighth hour

of saline therapy, the serum potassium may drop to serious levels

(1510 30 mEq per hier) because of hemoditution, diuresis and

return of this 1on to the cclls Signs of serious hypohalerma are

(1) generalized muscular weakness, including the muscles of res-

piration, (2) falling diastohic blood pressure with bounding pulse,

(3) restlessness, confuston and faint voice, and (4) electrocardio-

graphic changes (see Tig 1A) Serious hypokalerua is not a threat

n patents who are talung food at this phase of the treatment, as

orange juice, skim mulk, gruel and broth are rich 1n potassium

5 Combat persistent shock 1If, after the first hour, duning which
1000 to 2000 cc of saline solution will have been gven, the blood
pressure 1s below 100 mm Hg and the unine output has been Jless
than 50 cc, give 500 cc of plasma (or blood 1f the hematocnit level
15 low) concurrently with the saline infusion, which 1s continued I,
at the end of the second hour, shock continues, admumster nor-
epmephrine (Levophed)

6 Add 5 per cent dextrose to the normal saline solution regumen in
the third hour, 1f the blood sugar 1s falling

During stxth to tuenty-fourth hours

S

1 Repeat blood sugar and carbon dioude combining power determi-
nations and give msulin (50 to 200 umts) accordmng to chmcal
judgment if the blood sugar and carbon dioxide combining power
levels are not mproving If the fall n blood sugar 1s satsfactory,
regular insulin may be given, according to results of the urine tests
every one to four hours, as follows ’

0 1+ 2+ 3+ 4+

Reaction blue
green yellow orange red
Dose (regular) (unuts) o© 5 10 15 s ;(c)
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an arm vein, do a femoral vein puncture (medial to femoral pulse,
just below the inguinal higament) To save valuable time 1 urgent
cases, flud imnfusion may be started through the needle used for
asprration of the blood sample

4 Givensulin Admiuster the imtial doses according to the results of

blood sugar and carbon dioxide combining power determinations
as follows

INSULIN

BLOOD SUGAR co,CcP {CRYSTALLINE [REGULAR])
Up to 300 >12mEq/1 Up to 50 umts
300-600 9 mEq /1 or less 100 umts
600-1000 300 units
>1000 400 units

In patients in ctreulatory collapse, give about one-half the selected
dose intravenously Be very conservative in patients with diabetes
of recent onset and 1n young children

Mantam fluid and electrolyte balance Give 2000 cc of normal
saline solution intravenously Repeat thus therapy, if indicated by
dehydration and circulatory collapse Admumster the infusion
slowly in older patients

Keep the patient warm, but avord burns

Keep a treatment chart, so all data and progress may be easily
visualized

(=)

o~

HOURS 01234546789 1011 12
Insulin dose
Urnary sugar
Unnary acetone
Urinary output
Blood pressure
Pulse
1V fhwds
CO, cormng power
Blood sugar
Serumn sodium and potassium
Extra sodum (mEq )
Extra potasstum (mEq )
Medications

9 Search for complications Obtain the history to explamn the cause of
coma Perform a physical examnation Especially look for cardinal
signs, soft eyeballs, dry tongue, cold mottled skin, impacted rectum
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of 210 mEq of sodium without chlonide 1n the first three hours
This may be given as

a Sedium bicarbonate—20 gm (4 level teaspoonfuls) 1n 500 cc of
tap water—admunstered by stomach tube (if there 1s not over
100 cc of fluid 1n the stomach)

b Sodsum bicarbonate—20 gm (5 to 6 ampules of 3 75 gm cach)
1n 500 cc of distilled water—adminmstered ntravcnously at the
ratc of 5 to 10 cc (75 to 150 drops) per minute

¢ Sodium lactate—1500 cc of 1/6 molar solutton—administered
intravenousfy at the rate of 7 to 15 ce per munute (15 cc =225
drops), as a temporary substitute for 1sotomc saline solution

Potassium ton Do not give potassium unul shock 1s relieved, unn-
ary flow 15 50 cc or more per hour, hetosis 1s improving, and hyper-
glycemia 1s lessened Use this therapy 1f the serum potassium 15
35mEq per hiter or less and the electrocardiograms show evidence
of hypokalemia (sce Figure 1A) Potassium ts best given by mouth
or gastric tube 1f there 15 no gastric retenion Absorption 1s rapid
and effective within one-half to one hour Potassium may be given
1 the following forms

a Dibasic potassium phosphate (KoHPO4)—5 gm (65 mEq K)
(1 level teaspoonful = 625 gm) n 100 to 200 cc water—
admumnstered by gastric tube every hour for 5 doses

Dibasic potasstum phosphate—5 gm 1n pint of orange juice or
skim milk—admimstered 1n 100-cc amounts by mouth or
stomach tube every hour for 5 doses One thousand cc of
orange juice contain 44 mEq (1 7 gm ) of potassium and 0 13
mEq (3 mg ) of sodium, 1000 cc of skum mulk contain 38 mEq
(15 gm) of potassium and 23 mEq (0 52 gm ) of sodium
Potassium chlonde may be substituted for dibasic potassium
phosphate, although the phosphate ton 1s probably desirable
(1level teaspoonful KC1 = 43gm )

Intravenous potassum Give 30 gm of potassium chlonde
(40 mEq of X) 1n 1000 cc of 045 per cent (“one-half normal”)
saline solution over a pertod of two hours (8 cc or 120 drops per
minute) The rate should not exceed 20 mEq of K per hour
After four hours, 1f the serum potassium 1s stll 3 5 mEq per
Liter or less, the intravenous admimstration of potassium chlonide

may be repeated once, 1f the patient cannot tolerate fluds by
mouth

o

o

o
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Or proceed as described 1n (2) immediately below

2 The six-hour emergency schedule (Woodyatt) may be employed

It may be used if the blood sugar 1s approaching the normal range
and acidosss 1s not excessive (>12 mEq per liter) In following ths
regimen, every six hours (e g ,8 AM,2PM,8PM,and 24 M),(a)
admumister a constant glucose supply (e g , given 40 gm , as 800 cc of
5 per cent dextrose, intravenously over about the first one-half of
the six-hour period), (b) admunsster a dose of regular msulm, the
size deternuned by results of the preceding urnine test for sugar, or
approximately one-quarter of the estmated twenty-four-hour re~
quirement of 1nsulin (in postoperative diabetics the dose would be
one-quarter of the twenty-four-hour preoperative requirement), and
(c) test urtne six hours after each dose of msulm to determune the
effect of that dose and to suggest the size of the next If heavy
glycosura persists, increase the dose of msulin by 4 to 10 or more
units, if heavy glycosuria 1s decreased but not elimsnated, give the
same dose as was previously admunistered, 1f glycosuria 1s elmnated
but no hypoglycemuc reaction has occurred, reduce the dose
shightly, if hypoglycemua occurred, reduce the dose marhkedly
Perrodic blood sugar determunations at the beginnmng of six-hour
periods will allow even more accurate estimate of the necessary dose
of sulm In older diabetics there may be a high renal threshold
On the other hand, n oliguria the blood sugar may give an unfair
mndex of the severity, for with diuresis the blood sugar may drop
precipitously

3 Continue to give fluds parenterally unti] the patient has retamed
100-150 cc of fruit juice, broth, or mulk taken each hour for four to
six hours

During rwenty-four to forty-eight hours

1 The patient 1s discharged to the general medical ward

2 Prescribe a soft diet of about 100-150 gm of carbohydrate, 60
gm of protemn, and 50 gm of fat

3 Begin use of NPH, Lente, PZI, or other longer-acting 1nsulins
Supplement these with regular insulin

Electrolytes

1 Sodwm son Patients with carbon dioude combiming powers of 15
vol per 100 cc (approx 6 mEq per liter) or less, with severe dehy-
dration, shock, and coma will often benefit from the admimstratron
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of 240 mEq of «odum without chloaide 1n the frst three bouss
This mav be gven as

2. Sod.um braarbona 0—20 g1 (4 leved teaspoonfuls) 1a 500 cc. of
tap wa er—admunastered by stomach tube (of there 1s not over
100 ce. of flu d 1n the stomach?

b Soditm b ca-bomate—20 gm (3 to 6 arpules 03 75 g each)
1 500 cc. of distilled waer—adrinsstemed wrtravenousty az the
e of 5 to 10 e, (75 to 150 drops) per munuie.

¢ Sodium hacz.e—1500 cc. of 1 6 rolar «oluson—admunistered
wtrasenously at the rate of 7 to 15 oo, per munure (15 ce. =225
drops), as 2 tempoman substiture fo- 10 ofuc «aloe soluzen.

2. Potassium 101. Do not give potassium until shock 1s releved, urm-
an flow 15 50 cc. 0 more per bour, keros.s ts - proving, and hvper-
glveem:a 15 lescered. Uee this therapy if the serum potassium 1s
35mEq per liter or less and the electrocard.ograms <how evidence
of hypokalem.a (see Figure 14) Potmssium 1s best given by mouth
o gastne tube if there 15 1o pastne retention. Absorphon s rapd
and effecuve within one-half 10 one hour Potassium mav be grven
1n the following forms

2. Dibasic potasaum phosphate (KaHPO)»—5 gm. (65 mEq K)
(1 level teaspoonful = 6.25 gm.) m 100 to 200 cc. water—
admmstered by gastnc tube evens hour for 5 doses

b Dibasic porassium phosphate—3 gm. mn pint of o-ange juice er
skim mulk—admumstered 1 100~cc. amounts bv mouth or
stomach tube every bour for 5 doses One thousand cc. of
orange juice contun 44 mEq (1 7 gm.) of potassium and 0 13
mEq (3 mg ) of sodrum, 1000 cc. of skam milk contamn 38 mEq
(1.5 gm.) of porzssium and 23 mEq (0.52 gm.) of sodum.

¢. Potassium chlonde mas be substurtuted for dibasic potasstum
phosphate, although the phosphate 100 1s probablv desirable
(1level teaspoonful KC1 = 43 gm.)

d. Intravenous potassum. Give 30 gm. of potasstum chlonde
(40 mEq of K) 1 1000 cc. of 0 45 per cent (“one-half normal™)
salme solution over a pertod of two hours (8 cc. or 120 drops per
munute) The rate should not exceed 20 mEq of K per hour
After four hours, 1f the serum potassium 1s still 3.5 mEq per
Iiter or less, the intravenous admmstration of potasstum chlonde

may be repeated once, 1f the panent cannot tolerate fimnds by
mouth,
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Or proceed as descnibed 1n (2) immediately below
The six-hour emergency schedule (Woodyatt) may be employed
It may be used if the blood sugar 1s approaching the normal range
and acidos:s 1s not excessive (>12 mEq per liter) In following this
regimen, every six hours (eg,8 amM,2rM,8pPM,and2a M ),(a)
admumister a constant glucose supply (e g , grven 40 gm ,as 800 cc of
5 per cent dextrose, mtravenously over about the first one-half of
the six-hour period), (b) admumster a dose of regular insulin, the
size determined by results of the preceding urme test for sugar, or
approximately one-quarter of the esumated twenty-four-hour re-
quirement of insulin (in postoperative diabetics the dose would be
one-quarter of the twenty-four-hour preoperative requirement), and
(c) test urme six hours after each dose of msulin to determune the
effect of that dose and to suggest the size of the next If heavy
glycosuria perststs, increase the dose of msulin by 4 to 10 or more
unsts, 1f heavy glycosuria 1s decreased but not eluninated, grve the
same dose as was previously admimstered, 1f glycosuria 1s elimmated
but no hypoglycemuc reaction has occurred, reduce the dose
shightly, 1f hypoglycema occurred, reduce the dose markedly
Periodic blood sugar determmanons at the beginning of six-hour
periods will allow even more accurate estimate of the necessary dose
of msulin In older diabetics there may be a high renal threshold
On the other hand, i ohguria the blood sugar may give an unfarr
mdex of the seventy, for with diresis the blood sugar may drop
precipitously
3 Contnue to give flmds parenterally until the pauent has retamned
100-150 cc of frut juice, broth, or mulk taken each hour for four to
six hours

N

During twenty-four to forty-eight hours

1 The patient 1s discharged to the general medical ward

2 Prescribe a soft diet of about 100-150 gm of carbohydrate, 60
gm of protemn, and 50 gm of fat

3 Begm use of NPH, Lente, PZI, or other longer-acting msulins
Supplement these with regular insuln

Electrolytes

1 Sodium ton Patients with carbon dioxsde combiung powers of 15
vol per. “100 cc (approx 6 mEq per liter) or less, with severe dehy-
dration, shock, and coma will often benefit from the admunistration
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msulin docc at the beginning of the first six-hour peniod 18 usually one-
quarter the total daily snsulin required preoperatively

Hypogly cemia

The cause of hypoglycemia should be determined It may be due to
exogenous insulin, functional hypeninsulinism, pancreatie adenoma, or
prtuttary or adrenal mnsufficiency

Treatment consists 1n givng 20 to 50 cc of 50 per cent glucose
mtravenously, slowly Most patients suffering insuhin shock will respond
promptly unless coma has been prolonged and there has been central
nervous system damage

Epinephnine 1s indicated as a temporary emergency measure in pauents
with insulin shock 1f they are well nounshed, their Iiver 1s not depleted of
Blycogen, and the reaction 1s primanly due to a short-acung nsulin

Hypoparathyroidism (Tetany)

The causes of hypoparathyrotdism are the congemital absence of the
parathyroid glands, pseudohypoparathyroidism (farlure of ussue response
t0 parathyroid hormene), and surgical damage or destruction of the para-
thyroid glands Tetany may occur n a number of conditions unrelated to
hypoparathyroidism, c g , hyperventilation syndrome, excess alkali inges-
ton, nickets 1n the healing phase, and certamn cases of urerua  We are con-
cerned here pnimanly with the type associated with acaidental surgical
damage or loss

Therapy consists 1 the intravenous admumstration of caleum
gluconate (10 to 20 cc of a 10 per cent solution, given slowly) (thus 15 con-
traindicated 1n the digitalized patient) and the parenteral admuustration of
Parathyroid extract (100 to 300 umts, the dose to be repeated 1n twelve
hours, 1f necessary) Parathyroid extract loses its effectiveness tn a few days
(@ ant-hormone), when this occurs, the oral admimstration of A T 10 15
relied upon Reference should be made to the standard texts for the treat-
ment of the chromc phase The possibility of postoperative bleeding and

recurrent laryngeal paralysis (1 e, laryngeal stridor of tetany) should be
ruled out

Thyroid Crisis (Thyrotd Storm, Thyrotoxic Crisis)

& A thyroid crists may oceur spontaneously in a patient with hyper-~

yrodism or 1t may follow thyrordectomy Its postoperative occurrence 1s

z‘:gm these days of good preparation for surgery with the antithyroid
S
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Egqurvalence table

Nat K+ Cl-
(nmEq /1) (nmEq 1) GnmEql)

Normal serum concentration 135-145 4-5 100-110

Normal * 1satomc sahine (0 9%4) 154 154
1{6 molar sodium lactate 168
Sodaum bicarbonate (1 5%) 180
Runger-lactate 130 4 111
Potassium chlonide 40 40
Orange juice 013 44
Stam mulk 23 38

10gm KCI(52% K) = 133mEq of K

10 gm K,HPO, (45% K) = 1154 mEq of k.
10 gm NaCl(39% Na) = 17 mEq Na

10 gm NaHCO; (27 4% Na) = 12 mFgq Na

1 level teaspoonful KoHPO, = 625 gm
KCi

=431 gm
NaHCO; = 56 gm
NaCl =6lgm

Average treatment requirements tn adult with serwous drabetic acrdosts

15T 3 HOURS 15T 24 HOURS
Regular insubn 250-500 units 400-800 umts
Isotomc sahine (0 9%) 34 hiters 4-12 hters
‘Extra Na 240 mEq
Potassium 40-80 mEq intravenously, 6 to 12th hrs

115~140 mEq orally, 6 to 12th brs

In the management of surgical patients, the approach depends upon
the sevenity of the diabetes and the type of the surgical procedure No
patient with uncontralled acidasis should be operated upon

In patients with muld acidosis who are to undergo relatvely mnor
surgery, give one-half of the usual dose of long-acting wnsuhin and supple-
ment this with regular insulin, according to results of the unne test
The vnne 15 tested every four hours The regular insubin 1s usually given
subcutaneously, but may be gnen with the flinds given ntrasenously
Occastonally long-acting msulin 15 onurted and regular isulin 1s given with
the glucose given intravenouslv m the dose of approumately 1 umt per
2 gm of glucose Accurate controf 15 not 100 urgent n the mld case As
long 2s a certan munimum amount of carbohvdrate 15 metabolized, the
patient 15 hept out of acidosis, despite farrly marked hyperglycenma and
glycosuna

In pauents with severe cases or diabetics undergoing serious majpor
surgery, use the six-hour emergency schedule (Woodyatt) The mstal
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of glucose per day will be adequate for some patients*), and fat 1n addition,
if oral therapy 1s feasible In the average pauent, 1000 ce of water will be
adequate, as this will take care of sensible persprration loss (at normal
cnvironmental temperatures), fecal water loss, and mimmal unnary loss, of
present. Of course, loss through emests, suction, fistulae, and excessive
perspiration must be compensated for If oral therapy 1s feasible, 2000 to
25000 calones may be g en in form of emulsified s egetable fat and glucose
muxtures with flstoning agents If this aggravates nausea, gastnc tubal
feeding can be tned Hyponatremma and hypochiorermia should not be
corrected unless severe, as they wsually represent redistnbution of these
1ons, rather than total body deficit Simularly, correction of acidosts with
sodium lactate or bicarbonate should rarcly be attempted, since the defect
15 primanly one of retained acid and not lost base and such therapy fre-
quently preapitates tetany  Anerma should be treated, 1f the hematoenit
level 1s 30 or below, by gising small transfustons of fresh, packed red cells
If there are signs of congestrv¢ heart fatlure, 1n spite of fluid and electrolyte
restiction, the patent should be digitalized slowly Electrocardiograms
should be obtaned daily , to detect early potasstum intoxication (see ig 1)
The electrocardiographic tracing 1s frequently a better index than the serum
potassium value Serious levels of potassium may be brought down by
gving 10n exchange resins—I15 gm of the ammomum or sodium cycle
resin by mouth three times daily, or 50 gm 1 200 to 300 cc of water by
enema twice daily In dire circumstances, a small quantity of 2 3 to 5 per
cent solution of sodum chloside may be given intravenously, but the effect
1s transtent, 1ts use should be followed by the intrayvenous admimstration of
20 to 25 per cent glucose with one umit of insubin added for each 2 gm of
glucose (the deposition of glucose as glycogen removes potassium from the
crculation) Continuous gastric lavage may be tned, and when facthues
are available, pentoneal irrigation, lavage of the large bowel through a
cecostomy stoma, or the use of an arficial kidney may be employed It
should be noted that orange juice has an extremely hugh content of potas-
stam, and, since this 15 commonly given 1 hospitals, special directions
should be given to the nursing staff
s B et e et
g the onset With proper treatment, there should
be an 80 per cent over-all survival of these patients ‘The nonprotein mtro-~
gen content of the blood may climb during the first few days, despite
*
m watcl:o;epxax:lfzz vl;'xytl; ::;::l:yi‘;:s c1::[;155:'ecommcnde:;i that 50 per cent glucose

er Optimal utilization o -
fusion rate of 0 4 gm per kilogram of body werght per hour cours At anin
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Treatment consists 1 heeping the patient cool by such means as use of
wet towels and fans, giving glucose and sodium 10dide intravenously, the
admumstration of oxygen, and heavy sedation In patients with severe cases,
25 mg of cortisone are given orally every four hours, or 100 mg of hydro-
cortisone 1 normal saline solution may be admiustered intravenously

ACUTE RENAL INSUFFICIENCY

The “synonyms™ of acute renal insufficiency are shock kidney, trans-
fuston kidney, crushimyury, acute tubular necrosts, lower nephron nephrosis,
and mercury nephrosis

The etologic agents or factors include surgical shock, the admunis-
tration of incompauble blood, accidental intravenous admimstration of
water, “black water fever,” pulmonary infarction (massive), drug sensi-
tvity (quinine, Phenurone, the sulfas drugs—either by sensttivity or crys-
taluria), heavy metal intoxication (mercury, bismuth), and carbon tetra-
chlonide poisoming (ingestion or mbalation, especially with concurrent
alcohol ingestion) In most of the pattents the renal lesion 15 reversible mn
one to three weeks and the object of therapy 1s to tide the panent over this
period

Prophylactic treatment consists 1n the avordance of shock and dehy-
dration, caution 1n use of certamn drugs, anticipation of the syndrome 1
patients having mercury porsoning and the prompt use of BAL, and careful
crossmatching of blood

For consideration 1n the differentral diagnosis are obstructive uropathy,
acute glomerulonephritss, cortical necrosts 1n association with eclampsia or
abruptio placenta, and embolization of the renal artertes

A favorable outcome depends upon careful study of the fluid-electro-
lyte balance and rational correction of abnormalities A careful intake-output
record must be kept The following should be determined at least every
twenty-~four hours sodrum, potassium, chloride, carbon dioxide and non-
protemn mitrogen content of the blood, the hematocrt level, and the serum
protem values

Treatment 15 divided 1nto two phases—the anuric and druretic

In the anuric phase, diurests cannot be forced by the admmstration of
excess fliuds, 1 fact, many deaths are related to congestive heart failure
precipitated by excess electrolyte-water therapy, usually 1n the presence of
hypertension Daily weight record 1s an mmportant guide to total flud
requurement Protein catabolism must be dumuntshed by ehmunating protem
from the diet and omutting protemn hydrolysates parenterally Also protemn
catabolism 1s spared by providing adequate carbohydrate mtake (100 gm



Chapter 21

NURSING CARE IN THE
RECOVERY ROOM

ROSE MILONE, RN, MAN § SADOVE, M D, and
JAMES H CROSS, MD

RECOVERY ROOM AND THE NURSE

FOR CONVENIENCE 1n observing and canng for the patient, an air-
conditioned recovery room should be a part of the anesthesia and surgical
service All patients are admatted to the recovery room immediately post-
operatvely The unit should be located on the same floor as the operating
room and preferably immediately adjacent to 1t, so that the actual transfer
of the pauent can be accomplished as quichly and efficiently as possible

The nurse nfust consider herself to have a necessary and essential part
1n the care and treatment of the jmmediate postoperatne patient Observa-
tion of the patient’s condition 15 a function which often 15 1nvaluable to the
Surgeon and anesthestologist, and therefore 1o the patient being treated
The attending nurse 15 constantly obsersing and canng for the pauent
properly in order to avoid any serious postoperative complications

The ability of the nurse to evaluate accurately the immedrate post-
Operative condition 1nvolves skill and tramung In addition, the nurse must
be constantly aware of the potential dangers tmmediately following an

operation and should make every effort to avoid or prevent unnecessary
complications

The beds used i the r
search and Educational Hos
and Jarvis stretchers Both
tent may be placed 1n the
loss of time and effort Both
10 prevent the patient from

ecovery umt at the University of Ilhmois Re-

pitals are Hill-Rom recovery beds and Jarvis

types are eastly mampulated so that the pa-

Trendelenburg or Fowler’s position without

types are equipped with adjustable side rails

falling Rods may be attached 1o hold flasks
531
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outputs of 2000 cc or more Large amounts of sodium and chloride may
be lost m the early diwrenic phase, and this shovld be detected m serum
levels and corrected However, 1t may merely reflect loss of edema flud
from an underlying condition that would be aggravated by salt and water
admumstration Also, caution must be employed, because the kidney may
regain control of the sodium excretion suddenly Occasionally the urme 1s
markedly deficient 1n sodium and chlonide, and the admimstrauon of flud
contarming these 1s contramndicated Also, m some patients, potassium 1s
lost massively and replacement 1s required Tlhus 15 rare if the patient’s diet
1s adequate, which 1s usually the case at this stage in the management
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The immedite postoperatnne orders are wntten before the patient 15

turned

over to the recovery room stafl

General care of the patient 1n the recovery room consists of the follow-
INg roULINE MEASUTTS

~

w

-

The postuon of the patient, unless contrandicated, 1s on hus side,
with a pillow at his back for support, The knees are flexed so as 1o
provide a mimmum amount of strain on any abdominal sutures

The face 15 turned to the side and the chin extended, so that the
danger of aspiration will be lessened Pillows approximately 8 by 14
mches have been provided, these are placed underneath the patient’s
head unul he has fully reacted

Breathung should be slow, cffortless, quiet, deep and regular

Obstruction of air passages 1s evident by change in rhythm or by

notsy respirauon and cyanosis If an endotracheal tube has been
Ieft 1 place, 1t should be removed by the anesthestologrst on call

Fig 1 1desl posiion of patient

m the recovery room The naso- and oropharynx should be as-
prrated frequently to mamntain a clear air passage If the patient
begins to have emess, fus head 15 turned to one side and the head
of the bed 15 lowered immediately to prevent aspiration
Determunation of blood pressure and pulse and resprration rates
should be made immediately upon the patient’s admussion to the
recovery room, then every fifteen munutes (or more frequently when
shock 1s present) untl the patient responds, then every one-half
hour until stabilization occurs and then every hour A systolic blood
pressure below 90 1s reported at once If the pauent remarns over-
ight, the blood pressure and pulse and respiration rates are deter-
muned every two hours, depending upon the patient’s condinon,
doctor’s orders, ete

The quality and character of pulse should be noted and recorded

Generally 2 pulse rate above 110 or below 60, or 1rre;
anties of
the pulse should be reported at once ) e o
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of intravenous fluds, and the wheels may be locked Beds are sent to the
operating rooms according to the needs of the patents The circulating
nurse from the operating room sends an attendant for the bed Thus elmmn-
ates unnecessary movement of all patients who are 1o receive recovery
room care

The nursing staff 1 the postoperative recovery room must have keen
powers of observation and excellent judgment, smce 1ts members must
estimate accurately the patient’s condition and know when to call for aid
Tt 15 preferable that aid be called unnecessarily rather than have the patient
suffer unduly

Primarnily, all patients are admutted nto the recovery room from the
operating room A critically 11l patient may remain 1n the ward as long as
necessary, depending upon his condition and needs Those who have had
extensive or radical surgery remain 1n the recovery room from one to five
days Therefore, the staff nurses of the surgical floors are relieved of the
burden of immediate postoperative care, and they are able to perform their
routine work more effictently

Specialized nursing care for the immediate postoperative patient 1s
most essential The nursing staff 1n the recovery room must be constantly
on the alert for any signs or symptoms which may indicate any change
(serious or otherwise) 1n the patient’s condition Should a patient require
emergency care, each nurse must be capable of caning for thus patient and
anticipating the physician’s orders without loss of time In order to promote
efficient nursing care, all types of medications and equipment remain con-
veniently located 1n the umit Each nurse should be thoroughly orented as
to the location and use of equipment Duplicate keys for all locked material
and supply cupboards must always be available

GENERAL CARE OF PATIENT IN RECOVERY ROOM

In order to promote efficient nursing care, there 1s provided at each
bedside a wall model Baumanometer with blood pressure cuff, oxygen
outlets completely assembled (piped-in oxygen), wall-type suction appara-
tus and a bedside hght The permanent type of bed 1s used 1f the patient’s
stay 1n the recovery room 1s apt to be of long duration The stretcher type 1s
employed when the stay 1s likely to be short

The patients are brought into the recovery room with a member of the
surgical team and an anesthesiologist 1 immediate attendance Both of
these attendants are required to give verbal report to the nurse before leav-
1ng the patient They cannot leave the patient unul the hazards are fully
understood Immediately, upon the patient’s arnival, the attending nurse
beguns to care for the patient An anesthetized patient 1s never Ieft alone
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The immediate postoperatise orders are wntten before the patent 1s
turned over to the recovery room staff

General care of the patient in the recosery room consists of the follow-
ing routine measures

1 The position of the patient, unless contraindicated, 15 on s side,
with a pillow at Ius back for support The knees arc flexed so as to
proride 2 mimmum amount of strain on 2ny abdomunal sutures

The face 1s turned to the side and the chin extended, so that the
danger of aspiration will be lessened Pillows approumately 8 by 14
inches hay e been provided, these are placed underneath the pauent’s
head unul he has futly reacted

Breathing should be slow, cffortless, quiet, deep and regular

Obstruction of air passages 15 cvident by change in rhythm or by

noisy respiration and cyanosis If an endotracheal tube has been
left 1n place, 1t should be removed by the anesthesiologist on call

[N

Fig 1 Ideal posiuon of pauent

n the recovery room The naso- and oropharynx should be as-
pirated frequently to mamntain a clear air passage If the pauent
begins to have emesis, s head 1s turned to one side and the head
of the bed 15 low ered immediately to present aspiration
Determination of blood pressure and pulse and respiration rates
should be made immediately upon the pattent’s admussion to the
recovery room, then every fifteen minutes (or more frequently when
shock 15 present) unul the patent responds, then every one-half
hour untl stabilizauon occurs and then ey ery hour A systolic blood
Pressure below 90 1s reported at once If the patient remains over-
night, the blood pressure and pulse and respiration rates are deter-
muned every two hours, depending upon the patient’s condrtion,
doctor’s orders, etc

The quality and character of pulse should be noted and recorded
Generally a pulse rate above 110 or below 60, or 1rregularities of
the pulse should be reported at once

(=4

-
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The conditton of the slun should be noted, 1€, color—good or
cyanotic, skin—cold and clammy, or warm and moist These are
1mportant signs 1 diagnosing hemorrhage, oxygen lack and shock
6 Allintravenous fluids are checked frequently Drainage tubes, such
as gastric tubes, gastrostomy tubes, chest tubes and catheters, are
checked and connected to the proper dramage bottles Time and
level of fluids must be noted and this record taped to the bottle so
that output can be recorded hourly, or as indicated
7 Wotten postoperative orders are carried out immedmately by the
attending nurse
The temperature must be taken upon admussion to recovery ward
and every four hours thereafter It 15 also necessary to take a
patient’s temperature and determine s pulse and respiration rates
immediately after whole blood has been given When unusual
changes are occurning these determmations must be repeated more
frequently
The patient’s position should be changed frequently to prevent
pulmonary congestion and possible atelectasis As soon as the
pattent has fully reacted, the head of the bed 1s clevated shghtly,
unless this 15 contramdicated by the type of surgery performed or
the anesthetic used Coughung, deep breathing and moving about
in bed are encouraged This must be done at least every hour
Coughing may be difficult for patients who have had various types
of chest surgery, radical neck dissectrons, certamn abdomnal pro-
cedures and esophagectomies If coughing 1s not done spon-
taneously, 1t should be induced by arufictal means Nurses m
recovery rooms realize the importance of the above measures and
they must assist the patent in order to avoird any sertous post-
operattve complication
10 Patents who have had spinal anesthesia must be observed closely
for a decrease 1n blood pressure Any unnecessary pressure on the
legs and toes 15 avoided Observations are noted and recorded as to
the time of complete motor and sensory return Directions must be
obtamed as to position 1n bed and duration of this position Unless
otherwise specified, the patient should be flat 1n bed with a small
pillow under his head
11 Dysfunction of the bladder may occur after general or spmal
anesthesia  Spontaneous function 1s encouraged by all means
possible Overdistentton of the bladder should be avoided
12 Gastric tubes are irrigated every thurty munutes for the first two

wn
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hours, and then cvery hour, unless contraindicated or other orders
have been given by the doctor

13 Accurate measurement and recording of sntake and output are done

routinely for all patients being treated 1n the recovery room Intake
and output ships are attached to the clip board at the foot of the
bed Character and volume of any drmnage or output should be
observed and recorded

14 Two forceps (with rubber-cos ered tips) are kept attached to the bed

of pauents who have intercostal drasns (chest tubes) connected to
water seal bottles The forceps are to be used tn an emergency
should the chest bottle break

15 Dressings are cheched every one-half hour for any visible staming

If staiming 1s present 1t 1s reported at once

16 Pain at the site of operation 1s & common complaint of the patent in

the immediate postoperative period The patient’s needs are an-
ucipated, however, and any uncxplained and persistent ache should
be brought 10 the autention of the doctor

17 All thyroid and radical neck postoperatie patients are obsenved for

a possible hematoma which may be developing under the dressing
If one 1s present 1t 1s reported at once

18 Oral hygiene measures are taken as soon as posstble—preferably,

as soon as the patient has become fully awake

19 Continuous check 1s made to make certain that there 1s no undue

pressure on any part of the body

20 Al suction tubes are carefully secured with long pieces of tape to

2

the body and also to the bed by means of safety pin and tape, so
that the patient has freedom of action without danger of pulling out
the tubes

Intravenous nfustons are checked regularly for evidence of infiltra-
uon, position, rate, etc When possible, the patient’s arm 15 sup-
ported so that motion 15 not lumited

-

RECOVERY ROOM CHARTING

Charting 1n the recovery room must be accurate, thorough and neatly

executed The information on the chart 1s mvaluable to the surgeon and

anesthesiologist The attendmg nurse removes the anesthesia records,

temperature graphic sheet and ntensive therapy nursing notes from the

chart These are attache:
for convenuence in charting

d to the clip board at the foot of the patient’s bed
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The condition of the skin should be noted, 1e, color—good or
cyanotic, skin—cold and clammy, or warm and mowst These are
important signs 1 diagnosing hemorrhage, oxygen lack and shock
All mntravenous fluids are cheched frequently Drainage tubes, such
as gastric tubes, gastrostomy tubes, chest tubes and catheters, are
checked and connected to the proper dranage bottles Time and
level of fluuds must be noted and this record taped to the bottle so
that output can be recorded hourly, or as indtcated
Written postoperative orders are carried out mmedately by the
attending nurse
The temperature must be taken upon admusston to recovery ward
and every four hours thereafter It 15 also necessary to tale a
patient’s temperature and determine his pulse and respiration rates
mmmediately after whole blood has been given When unusual
changes are occurring these determunations must be repeated more
frequently
The patient’s position should be changed frequently to prevent
pulmonary congestion and possible atelectasis As soon as the
pauent has fully reacted, the head of the bed 1s elevated shightly,
unless this 1s contrandicated by the type of surgery performed or
the anesthetic used Coughing, deep breathing and moving about
m bed are encouraged This must be done at least every hour
Coughung may be difficult for patients who have had various types
of chest surgery, radical neck dissections, certamn abdomunal pro-
cedures and esophagectomies If coughing 1s not done sponp-
taneously, 1t should be induced by artificial means Nurses 1
recovery Tooms realize the importance of the above measures and
they must assist the patient in order to avoid any serious post~
operative complication
Patients who have had spinal anesthesia must be observed closely
for a decrease m blood pressure Any unnecessary pressure on the
legs and toes 1s avorded Observations are noted and recorded as to
the time of complete motor and sensory return Directions must be
obtamed as to position in bed and duration of this posinon Unless
otherwise specified, the patrent should be flat 1 bed with a small
pillow under hrs head
11 Dysfunction of the bladder may occur after general or spmal
anesthesia  Spontaneous function 15 encouraged by all means
possible Overdistention of the bladder should be avoided
12 Gastric tubes are irngated every thurty munutes for the first two

W
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3 State of consciousness

4 Presence of drmmnage or bleeding, cte, on dressings

5 Intravenous fluids started 1n recovery room

6 Immediate blood pressure, pulse and respiration rates

7 Admunsstration of oxygen
71 Route and method
72 Presence of airways—endotracheal tubes

8 Medications

9 Temperature (state whether rectal or oral)

10 Presence of gastric tubes, chest tubes, catheters, ete

11 Observations, treatments, ctc are recorded unul the tme of
discharge

12 Accurate intake and output arc recorded unni the ume of discharge

Discharge from Recovery Room

Panents are not sent to their room or ward without a written anesthesia
and surgrcal release The attendant assigned will return the patent to his
room or ward

The pauent’s chart 1s prepared properly The x-ray reports, outpatient
record, and the hihe are to be returned The anesthesia record, graphic

p sheet, and ¢ therapy nursing notes are incorporated in
the patient’s chart The nurse’s notes are cheched to ascertain that there is
a complete record of the patient’s stay in the recovery room The condrtion
of patient upon discharge 15 charted, as well as the ime of departure

When the patient 15 ready to be taken to hus room or ward, the head
nurse, or the nurse tn charge, noufies the nurse 1n charge of the surgical unic

and explams the postoperative orders and the treatments that have been
done She also discusses the patient’s general condition and any spectal
pounts about his care

Immedately after patient 15 discharged from the recovery room an
attendant 15 assigned to clean the unit formerly occupied by fum Recovery

room equipment 1s kept clean and n order at all times for the arnival of new
patients

Nurses® Work Sheet

As the patients are admutted to the recovery :&cm, the antending nurse
mcludes any mformation concerning nursing care on a nurs
such as that shown in Fagure 3 By thus means the nurse
thorough and accurate report to the relief nurse

es’ work sheet,
i charge gives a
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Adnusston Notes
At adnussion the following should be charted

1 Tune of adnussion
2 Condition of patient
21 Color of skin
22 Condition of skin
221 Cold and clammy
222 Warm and most
223 Warm and dry

UNIVERSITY OF (LLINOIS RESEARCH AND EDUCATIONAL HOSPITALS
INTENSIVE THERAPY REGORD
NURSING CARE NOTES

SERVICE

PHYSICIANS

GONSULTANT

PROCEDURE ar
18 REMARKS

AT Ml oS e AT RTTED

R TIREATMENTS
aal il M8 MEDICATIONS

AL

WTERS ¢ THERAPY RLCCRD

form 013

Fig 2 Intensive therapy record
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5 Ancsthestologst

6 Ancsthene

7 Time of arnval

8 Time and date of departure

9 Procedure

10 Therapy (includes oxygen, blood, mtrayvenous fluds)
11 Hospital unit number

Mudnight hnes are drawn 1n red b, also, in fed ink, are wntien the
following headings

Total for today

‘Total for month

Total for year

Complete total

Immedately below the above information are stamped the day and

date for 2 new day 1n blue or black snk.

MEDICINE CARD
A holder for medicine and treatment cards, upon which are tran-
scrapts of doctors” orders, 1s kept at the nurses’ desk Charting of medica-
tions and treatments given must not be delayed

A medicine card should be made out for each medication and treatment
order as shown below

FRONT BACK
Date 6-1-56 Do not give 1f Special
Patient s Sruth, Mr John pulse below 60 nstructions
name

Medseine Digealis

Dose grams 1 1/2

Hours 10~6 Imuals of

(over)* RM nurse wnyng

card

* Denotes further
mstructions

The following steps are observed i handling medicine cards

1 Wute or priat neatly

2 Medications or treatments 7AM—7 PM Gray card with black
mk

7PM—74aM Inred ik wnte hours

medication or treat-
ment 1s due
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MRS WORF SHET

Date, Recovery Tard Poom L25

Terperature | Diet ard
tare Hours Pul e and | Fluld |Ledications nd Condition of
and Tiagnosis % piration| Intare Treatzents | P tient and fcrarks

Fig 3 Nurses work sheet
Registry Book
All patients admutted to the recovery room are registered mn the record
book whuch 15 kept on the nurses® desk
Headings as follows are written 1n blue or black ink

1 Patient’s name (last name first)
2 Ward assigned

3 Sex

4 Surgeon
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Narcouc cabinet with Tock
2 desks with chaes (executive type)
2 straght chairs
1 revolving statnless steel stool
Hill Rom recovery beds
Jarvis and Jarvis stretchers
Bedside cabinets
Wall type Baumanometers
Wall type suction outlets
Oxygets (wall type humidsfiers)
Lamps with detachable head
Electnic sucuons (4 to 6)
1 extra tank of oxygen (emergency use)
1 carbon dioxide tank
1 dressing cart
1 anesthesia table
Sanstary waste contasners
1 Dawis pauent rolier
1 sphygmomanometer (stand by model)
Curtans (detachable plastic top)
Stentlizer
Electrie blanket
Wall clock
Bulleun board
Laundry hampers
Door with viston glass
Telephone
Double electrical outlets
Pneumothorax machine
1 portable bedside table
1 Stanton resuscitator
1 footstool
1 used supply table
Shelves for inen
Step ladder
1 portable traction (orthopedic)
3 wedge shaped foam rubber pillows
24 large pillows
6 small pillows
1 plasic utility compartment for medications
Reference books
Medical dictionary
Webster s Dictionary
Oxygen therapy manual
Surgical nursing book
Hospital manuals

EQUIPMENT IN CABINETS
Top SHELF
6—1000 cc Amugen with Levinger
1--1000 cc 3 per cent sodsum chloride
6—500 cc dextran 1o normal saline solution 6%
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Do not make card for staz , p r n, or narcotic orders
Indicate route of admunstration, if other than oral, on front of
medicine card
In red ink, place check and 1tials after last word of doctor’s order
before writing out medication and treatment card
Example
Grve peneilhin, 600,000 umits, mtramuscularly, b1d RM
Dr Sruth

Make out treatment card for all patients having a tracheotomy
Example Use card llustrated and write

Remove and clean mner cannula every 4 hours

Indicate hours below
Return card 1o holder after charting medication or treatment

EVENING AND MORNING CARE

All patients remaining overmight will be given evening and morning

care

Eveming Care

—

2
3
4
5

‘Take temperature, deterrane pulse and respiration rates and blood
pressure

Wash patient’s hands, face and back, and comb hair

Oral hygiene

Thoroughly examne dressings, drainage tubes, etc

Change linen 1f necessary

Mormng Care

1

2
3
4
5

Take temperature, determune pulse and respiration rates and blood
pressure

Oral hygiene

Complete bed bath

Thoroughly examine dressings, dramage tubes, etc

Change only soiled Iines 1f patient 1s to be returned to Jus room or
ward Pattents who remain 1n the recovery room for several days
must have linen changed daily and as often as necessary

EQUIPMENT IN RECOVERY ROOM

Aur Conditioning

Ratchen

Unlity supply room

Sink wath work counter and storage space
Storage cabinets (locked) with shelves
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Needles
40—Gauge 20
12—Gauge 18
12-~Gauge 15
10—Gauge 22
10—Gauge 23
2~-Spnal needles

1—Scalpel handle with blade
3—Levin tubes, uze 16
2—Lewin tubes, size 14

Fremiy SHELF

Recovery room nstrument set
12—Cloth restramnts

Foley catheters—2 cach

Sizes 14, 16, 18, 20, 22, 24

2—~Catheter synnges

2—Foley trays

2—Instrument scts

1—BLB oronasal mask

1—BLB tracheal mask

8—Empty bortles (500-cc size)

TBT tray

Centamer with endotracheal catheters with and wathout balloon
Contamner with asprraung catheters

Laryngoscope with handle

Atomuzer

Intracune omntment

4 masks

SIxTH SHELP

1-—Tracheotomy set
1—Venesecuon set
Vinyl tubing size 18
Vinyl tubing size 23
Blunt needles
1--Pneumothorax set
1~~Blood transfusson set
1—Pelvic examunation tray
1—~Aspirating tray
2—Closed chest drainage sets with bottles
4—Closed irnigating sets
4~—Catheter trays, adult
12—~ABD pads, 12 x 16

UrrER CABINETS
1—~Urinometer
12—Kleenex boxes

1 box—Finger cots
6—Oral thermometers
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2—Abbo-Vac (blood donor bottles)
3—Amugen sets

2—Stenle towel containers
1-~Sterile 4 x 4 contamner
1—Sterile 2 x 2 contawner
1—Steride 8 x 10 contaner
1—Sternile fiufl contaner

1—Stenle appl tongue blade
1—Sterile alcohol sponge container
3—Intravenous sets

Medications

I—Ether

lwAlcohot (709}

1~Kaolin and pectin
1-~Merthuolate

1Compound tinctuxe of benzom

Arrways (varous sizes m glass contamer)
SecoNp SHELF

121000 cc Invert 105 1n distilled water
91000 cc Invert 10% 1n normat sahne soluuon
6500 ¢c stamless steel graduates
61000 cc stanless steel graduates
6—Round stainless steel basms
4Irrigaung trays
8—Bulb syringes

THIRD SHELY

I~~Narcouc cabnet

J~—Narcoue record

1—Insulin synnge

2—Tuberculin syrmges

1~Toomey syringe

5—3 cc syrnge no 20 needle (tray of 6}

91000 cc dextrose 1n disulled water (5%)
10250 cc 1sotomac chloride solution

3--1000 cc dextrose 1 normal saline solutton (5%)

3~-1000 cc dextrose in disulled water (1037}

31000 cc dextrose 1n normal saline sofutson (1034}

FOUrRTH SHELF

4~Blood forcing bulbs (boxed)
20-~Venopak secondary disposable umt
20—Venopak complete disposable umt
20— Secondary blood reciprent set
4-Pressure ball valve needle (box of 20)
2—50-cc synnges
15—~10-cc syringes
1520 cc syrnges
24--Oxygen catheters (nassl, green)
16-—~Stentubes
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answer their questions to remnforce thar confidence in the surgeon and
staff Making the patients and the patents’ relatics feel as secure as pos=
sible by kund and patient atiention 15 the way to mimmize snxicty and ap-
prchension

Visstors 1n the recovery roomare allowed 1f the patient ss critically i}
Atno ume should there be more than two visitors in the recosery room smee
this handicaps the nurse 1 the care of the patent No sisitor should be 1n
the recorvery room with a patient who 15 not fully conscious Brief visus
upon recommendation of the surgeon may be granted A short visit, of not
more than five or ten minutes, and a hnuit of one visitor at any parhicular
time are recommended

POSTOPERATIVE NURSING CARE OF CARDIAC PATIENTS

It 1s generally understood that a pauent admitted to the recovery
room who has had a general anesthetic 1s placed, unless contramdicated,
on his side wath a pallow at his back and a small pillow underneath hus head
for support The knees should be flexed Turning the face to the side and
extending the chun wall lessen the danger of asprraton

Breathing should be deep and regular The nasopharynx and oro-
pharynx should be aspirated frequently Obstrucuon of the air passages 15
evident by a change 1n rhythm of the respirations or by noisy respirations
and cyanosis If an airway has been left in place, 1t 15 not removed by the
nurse until the patient has regamed his gag reflex Endotracheal tubes are
removed by the anesthesologist on call 1n the recovery room

As soon as the patient armves a blood pressure cuff 1s applied to his
arm Blood pressure and pulse and respiration rates are determmed immedi~
ately upon the patient’s armval and at least every ten or fifteen minutes
thereafter unul the patient responds, then every one-half hour untl they
become stabilized, and then every hour

The use of adequately humdified oxygen, routinely ordered to be given
by nasal catheter, 15 admustered at the rate of 4 to 10 hters per minute
The doctor’s orders are read carefully and carmed out immediately It s
advisable that the attending nurse also read the anesthesia record The
record includes information regarding the anesthetic given, the operative

procedure, the fluds and medicatons admunsstered and the pauent’s
general condition

If the patient’s body temperature had been lowered to 85°

F
the operation, during

the temperature 15 taken rectally every five to ten munutes
unul st 15 normal Wool blankets or an electric blanket should be available
1n the recovery room for use if needed to help to elevate the panent’s body
temperature Thereafter, the temperature and the pulse and respiration
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4—Rectal thermometers
12—Lubricant (2-0z size)
6—Gloves, size 8
6—Gloves, s1ze 7 1/2
6—Gloves, size 7
20—Pipe cleaners (pkg of 24)
24—Gauze bandage 27
Medicine cups, 1-0z paper
Ace bandage 2 , 4"
Elastoplast
Connector tips
1/4” glass, straight
3/8” glass, straight
1/4” glass, Y-shape

3/8” glass, Y-shape
DRAWERS (LEFT) DRrAWERS (RIGHT)

Ist—Medications 1st—Miscellaneous articles
2nd—Medications 2nd—Miscellaneous articles
3rd—-Medications 3rd—Emesis basins
4th—Chemustry bottles 4th—Maiscellaneous articles

Acid-washed tubes

Plamn tubes

Urne specimen bottles
Clinutest tablets

CENTER CABINET (BELOW SINK)

1 gallon—tincture green soap

2 gallon—Zephiran with anurust (1 1000)

2 gallon—Zephiran without antrust (1 1000)
2 gallon—alcohol (70 ,4)

1 gallon—hydrogen peroxide (3%)

1 gallon—alkalme aromatic mouthwash
Paper bags

Bar soap

Soiled gloves 1 container

1 pairr—household gloves

R1GHT CABINET (BELOW SINK)
Adhesive tape (1/2%, 17, 27,3 )
‘Waterproof tape (1)

Red ink

Blue-black ink

French catheters, unsterile
Rectal tubes, unsterile
Cotton, roll

Rubber tubing, extra
Tourmquets

VISITING IN RECOVERY ROOM

The nurse should win the confidence of the patient s relatives by gving
a careful explanation of the happenngs 1n the recovery room She should
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answer thar questions to ranforce their confidence 1n the surgeon and
staff Making the patients and the pauents’ relatsves fecl as sccure as pos-
sible by hind and pauent attention 1s the way to mimmize anxicty and ap-
prehension
Visstors 1n the recorery room are allowed of the pauent s critically il

Atno time should there be more than two visitors 1n the recovery room since
this handicaps the nurse 1n the care of the patient No visitor should be n
the recorery room with a patent who s not fully conscious Brief visits
upon recommendation of the surgeon may be granted A short visit, of not
more than five or ten munutes, and a Lt of one visitor at any pasucular
time are recommended

POSTOPERATIVE NURSING CARE OF CARDIAC PATIENTS

It 1s generally understood that a pauent admutted to the recovery
Toom who has had a general anesthetic ss placed, unless contrundicated,
on hus side wath a pillow at his back and a small pillow underneath hus head
for support. The knces should be flexed Turning the face to the side and
extending the chin wall Iessen the danger of aspirauon

Breathing should be deep and regular The nasopharynx and oro-
pharynx should be aspirated frequently Obstruction of the air passages 1s
evident by a change 1n thythm of the respirations or by noisy resprrations
and cyanosis If an atrway has been left 1n place, 1t 15 not removed by the
nurse until the panent has regained his gag reflex Endotracheal tubes are
removed by the anesthesiologist on call 1n the recovery room

As soon as the patient arrives a blood pressure cuff 1s applied to hus
arm Blood pressure and pulse and resptration rates are deternuned tmmedi-
ately upon the patient’s arrival and at least every ten or fifteen munutes
thereafier until the patient responds, then every one-half hour unut they
become stabilized, and then every hour

The use of adequately hunudified oxygen, routinely ordered to be gaven
by nasal catheter, 1s admimsstered at the rate of 4 to 10 Liters per minute
The doctor’s orders are read carefully and carried out immediately It s
advisable that the attending nurse also read the anesthesia record The
record includes information regarding the anesthenc given, the operative
procedure, the fluds and medications admmstered and the patient’s

general condition

If the patient’s body temperature had been lowered to 85°

the optraton, F durmg

the temperature 1s taken rectally every five to ten munutes
until 1t 15 normal Wool blankets or an electric blanket should be available
11 the recovery room for use if needed to help 1o elevate the patent’s body
temperature Thereafter, the temperature and the pulse and respiration
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4—Rectal thermometers
12—Lubrnicant (2-0z size)
6~Gloves, size 8
6~~Gloves, size 7 1/2
6—Gloves, size 7
20—Pipe cleaners (pkg of 24)
24——Gauze bandage 27
Mediane cups, 1-0z paper
Ace bandage 2 , 4
Elastoplast
Connector bps
1/4 glass, straight
3/8" glass, strarght
1/4° glass, Y-shape
3/8 glass, Y-shape

Drawers (LEFT) DRAWERS (RIGHT)
Ist—Medications Ist—Muscellaneous arucles
2nd—Medications 2nd-—~Miscellaneous articles
3rd—Medications 3rd—Emesis basins
4th—Chemustry bottles 4th~~Miscellaneous articles

Acid-washed tubes
Plan tubes

Urme specimen bortles
Chmtest tablets

CENTER CARINET (BELOW SINK)

1 gallon—tincrure green soap

2 gallon—Zephiran with antrust {1 1000)

2 galton—Zephiran without antirust (1 1000)
2 gallon—alcohol (70%)

1 gallon—hydrogen peroxade (3%}

1 gallon~—allaline aromatic mouthwash
Paper bags

Bar soap

Soiled gloves 1n container

1 pair~household gloves

RIGHT CABINET (BELOW SINK)
Adhestve tape (1/2°, 1 ,2, 3%
Waterproof tape (1 )

Red ink

Blue-black ik

French catheters, unsterile
Rectal tubes unsterile
Cotton, roli

Rubber tubing, extra
Tourmaquets

VISITING IN RECOVERY ROOM

The nurse should win the confidence of the patient’s relatives by gving
a careful explanation of the happemngs 1 the recovery room She should
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to the bottle The attending nurse should never be far from the patient’s
bedside, so that she will be able to observe the chest catheter and the water
seal drammage frequently

The length of ume that cardiac surgscal patients remain in the recovery
room may vary from twenty-four hours to five days, depending upon the
condition and needs of the mdnadual patent If the pauent should be
sequired to reman 1n the recovery room for more than a day, 1t1s necessary
that hus relatnes be allowed visiing privileges A short sisit, of not more
than fise mnutes, and a hmit of one visitor two or three imes a day are
recommended Changing pulse, especally ncreased rate, demands ym-
mediate 1m cstigation

When the patient 1s ready to be returned to hus room or ward, a release
written on the doctor’s order sheet by the surgeon and anesthestalogist 1s
required The nurse in charge of the patient i the recovery room calls the
nurse in charge of the room or ward to which the patient 1s to be transferred
to noufy her and explain the postoperatis ¢ orders snd the treatments which
have been executed The recorery room nurse also discusses the patient’s
general condition and any specal ponts concerning his care

POSTOPLRATIVE NURSING CARE O PATIENTS HAVING
RADICAL NECh. DISSECTIONS

Following radical neck dissection, the patient 1s usually sermconscious
on arnval from the operating room  The surgeon prefers to place the patent
1n bed with hus head clevated at about a 45-degrec angle

The artending nurse assumes the responsibibity for the care of the
patient and receives general informaton, from the surgeon and anesthesiol-
ogust, 1n reference to special care to be admumistered and the general condi-
tion of the patient

The nursing responsibihines include heeping the airway open, ob-
serving the patient’s condition, blood pressure, pulse, respirattons and
temperature, routine tracheotomy care, and admuustening fluids and med:-
cations as ordered

When the patient has a tracheotomy tube 1n place, the inner cannula
15 hept open by use of suction applied through a catheter inserted 1nto and

through the length of the tube Secretions accumulating in the nasopharynx
and oropharynx must be removed by suction because of the patient’s
mability to expectorate or swallow Coughung 15 encouraged, and 1s sumu-
lated, when ordered, by Passing the catheter down into the trachea Suction

through a catheter 1s applied as of
tel
n as necessary The inner tracheotomy

aund then rinsed m normal salin
hour during the first twenty-fo

a 3 per cent hydrogen peroside solution
e solution as often as every one-half 1o one
ur hours, and every four hours thereafier for
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rates should be determuned every four hours and recorded on the tempera-
ture graph and m the nurses’ notes The condition of the skin should be
noted as to the charactenistics, and any changes occurring should be re~
ported immediately The temperature, pulse and respiration rates and the
condition of the skin are mmportant signs m dagnosing bleeding, low
oxygen content of the blood and shock N
As soon as the pattent has fully reacted and 15 responding, the head
of the bed 1s elevated shghtly, unless this 15 contramdicated by the type of
surgery performed or the anesthetic used Coughing, deep breathung, and
movement of legs about 1n bed are encouraged Frequent observation 1s
made of the dressings covenng the operative area for evidences of bleeding
or drainage Recognition of early signs of hemorrhage or shock 15 reported
immeduately to the doctor
The mtravenous admumstration of fluids started 1n operanng room s
continued when the patient arnves 1n the recovery room The site of an
mtravenous cannula 1s exammed 1o see if there are any enlarged, reddened
and tender areas, these s1gns may indicate the onset of an effusion, infection
or phlebiis The nurse keeps an accurate record on all flurds admumstered
ta the patient by the mtravenous and oral routes The surgeon orders the
amount of fluid 1atake he requires for the patient Dunng the fisst twenty~
four postaperative houts, if the patient tolerates flnds orally, water 1s given
m 15-to 30-cc amounts
The output of unine 1s carefully measured and recorded The nurse
reports 1o the surgeon if there 15 a decreased amount of unne, 1 order to
help prevent cardiac decompensanion Dyspnea, increased respiratory rate,
and wheezmng and pam on inspiration may be early signs of carchopul-
monary dysfuncion Therefore, the nurse 1 the recovery room must be
constantly aware of the patient’s condition She reports to the surgeon any
immediate change which may occur
In the immediate postoperative penod, pam at the site of operation 15
a common complaint The pauent’s needs should be anucipated, however,
any subjective or objective symptom and persistent pain should be reported
to the doctor
Dunng the operaton, one or two nbs may have been resected by the
surgeon 1n order to reach the heart A chest catheter will be m place and
attached to a bottle Chest (closed water seal) suction 1s employed to assist
1 re-expanding the collapsed lung, and 1 dramng accumulated chest
secretions, immeduately after the operation The bottle 15 suspended from a
bracket under the bed If the fimd level 15 not constantly fluctuating, this
ss indicative of obstruction In a short penod of tme, negative pressure
must be indicated by fluid in the tube fluctuating from 210 9 cm above the
fimd level Time, level and volume must be recorded on the Jabel attached
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2 To dumumish the work of breathing due ta obstruction

3 To protect the skin around the tube and promote healing of the
wound

4 To rclicve the anxiety of patient

General Information

—

The bottle for drmnage must not be over half full atany ume

A tracheotomy tray always should be available sn the unit for use
as needed

3 Leakage of food or water through wound should be reported st once
4 An sbrasise should not be used in cleaning the cannula The can-
nulz must not be dropped

The outer cannula and tape are removed and changed only by
doctor

The patient should be given oral hygiene frequently

Should the outer trachcotomy tube ship out, the trachea 1s kept open
by using a tracheat dilator or hemostat from the tracheotomy tray
to enable the patient to breathe until the doctor arrives

The pauent should be taught to care for humselfas soon as possible
‘The dressing (4” x 4”) around tube should be changed when soiled
The inner cannula should be removed every hour or oftener for
the first twenty-four hours, and after that at least once every four
hours

Medications should not be instlled into the tracheotomy tube
unless so ordered by the doctor Acrosol and inhalauion therapy
adapters should usually be used

Suction 15 applied to the inner cannula every fifteen to thurty

minutes, or as necessary Any rales or rhonchi indicate need for
sucuon

L8]

w

o

=3 -

1

—

12

13 Each tracheotomized patient receives two tracheal tube sets from

the operating room——the one he 1s wearing and the extra one for
re-exchanging purposes On discharge from the hospital, the patient

1s given the two sets of tubes, these have been charged to thetr
account

14 Extreme care must be taken to avoid cross-infection Catheters must

be sterile and changed frequently
A writing pad should be kept beside the patient’s bed for the pur-
pose of communication

Extreme awareness of the psychic effect of this procedure must be
part of the management

15

16
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as long as the patient has a tracheotomy tube 1n place An emergency
tracheotomy set 1s kept at the patient’s bedside at all times, the size of the
tracheotomy tube depends upon the surgeon’s request
Resprratory obstruction may be caused by improper posttiomung of the
patient, disarranged dressings that cover the tracheotomy opening, or the
collection of excessive secretions due to infrequent sucttoning or bleeding
Any change 1n the patient’s condition 15 reported to the surgeon immed:-
ately The endotracheal tube 15 removed by the anesthestologist when the
patient has regamned Ius gag reflexes and there 1s no longer danger of tracheal
obstruction, usually after the patient 1s fully conscious
As soon as the patient’s condition permuts, the nurse may mstitute oral
hygiene measures Smce talking 1s impossible, the patient 1s encouraged to
communicate by writing The nurse 1s constantly on guard for any respira-
tory embarrassment, bleeding, or pain which may occur Caring for the
patient gently, tactfully and sympathetically gives hum a feeling of security
and helps to lessen mental distress
An 1ntake and output are computed accurately and recorded 1n the
nurse’s notes Usually, during the first twenty-four or forty-eight post-
operative hours, fluids are given by the intravenous route The patient may
be given, 1f so ordered by the surgeon, gradually increasing amounts of
water to swallow The nurse should encourage the patent to swallow and
teach him to protect his trachea
Short visits, of not more than five munutes’ duration, by the patent’s
relatives two or three times a day, with the hmutation of one visitor at a time,
are recommended 1f the patient remains 1n the recovery room longer than
twenty-four hours
When the patient 1s ready to be returned to fus room or ward, a release
written on the doctor’s order sheet by the surgeon and anesthesiologist 1
requred The nurse 1n charge of the recovery room notifies the nurse 1
charge of the section to which the patient 1s to be transferred and explains
the postoperative orders and the treatments that have been done She also
discusses the patient’s general condition and any special points concerning
tus care

CARE OF TRACHEOTOMY PATIENT
Objectives
Objectives 1n the care of the tracheotomy patient are

1 To keep trachea, bronchi and smaller air passages, as well as
tracheotomy tube, free of mucus and prevent obstruction of the
air passages
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2 To dinunish the work of breathing due to obstruction

3 To protect the skin around the tube and promote healing of the
wound

4 To relieve the anxiety of patient

General Information

—

The bottle for drainage must not be over half full atany ume

2 A tracheotomy tray always should be available 1n the unit for use
as needed

3 Leakage of food or water through wound should be reported at ence

4 An abrastve should not be used 1n cleaning the cannula The can-

nula must not be dropped

The outer cannula and tape are removed and changed only by

doctor

6 The patient should be given oral hygiene frequently

Should the outer tracheotomy tube ship out, the trachea 1s kept open

by using a tracheal dilator or hemostat from the tracheotomy tray

10 enable the patient 10 breathe unnl the doctor arnves

The pauent should be taught to care for himself as soon as possible

The dressing (4” x 4”) around tube should be changed when soiled

10 The mnner cannula should be removed every hour or oftener for
the first twenty-four hours, and after that at least once every four
hours

11 Medicauons should not be nstuilled into the trachcotomy tube
unless so ordesed by the doctor Aerosol and inhalation therapy
adapters should usually be used

12 Suction 1s applied to the mner cannula every fifteen to thirty
minutes, or as necessary Any rales or rhoncht indicate need for

suction

Each tracheotormzed pauent recewves two tracheal tube sets from

the operating room—the one he 1s wearing and the extra one for

re-exchanging purposes On discharge from the hospatal, the patient

1s given the two sets of tubes, these have been charged to their

account

Extreme care must be taken to avord cross-infection Catheters must

be sterile and changed frequently

A wniting pad should be hept beside the patient’s bed for the pur-

pose of communication

Extreme awareness of the psychic effect of this procedure must be
part of the management

W
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16
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as long as the patient has a tracheotomy tube in place An emergency
tracheotomy set 1s kept at the patient’s bedside at all umes, the size of the
tracheotomy tube depends upon the surgeon’s request
Respiratory obstruction may be caused by improper positioning of the
patient, disarranged dressings that cover the tracheotomy openng, or the
collection of excessive secretions due to infrequent suctioning or bleeding
Any change 1n the patient’s condition 1s reported to the surgeon immedi-
ately The endotracheal tube 1s removed by the anesthesiologist when the
patient has regamed his gag reflexes and there 1s no longer danger of tracheal
obstruction, usually after the patient 1s fully conscious
As soon as the patient’s condition permts, the nurse may nstitute oral
hygiene measures Since talking 1s impossible, the patient 1s encouraged to
communicate by wniting The nurse 1s constantly on guard for any respira-
tory embarrassment, bleeding, or pamn which may occur Canng for the
patient gently, tactfully and sympathetically gives hum a feelng of security
and helps to lessen mental distress
An mtake and output are computed accurately and recorded 1n the
nurse’s notes Usually, during the first twenty-four or forty-etght post-
operative hours, fluids are given by the mtravenous route The patient may
be given, 1if so ordered by the surgeon, gradually mcreasing amounts of
water to swallow The nurse should encourage the patient to swallow and
teach lum to protect hus trachea
Short visits, of not more than five mimutes’ duration, by the patient’s
relatives two or three times a day, with the limitation of one visitor at a tume,
are recommended 1if the patient remans 1n the recovery room longer than
twenty-four hours
When the patient 1s ready to be returned to his room or ward, a release
written on the doctor’s order sheet by the surgeon and anesthesiologist 1s
required The nurse 1n charge of the recovery room notifies the nurse m
charge of the section to which the patient 1s to be transferred and explans
the postoperative orders and the treatments that have been done She also
discusses the patient’s general condition and any special pownts concerning
hus care

CARE OF TRACHEOTOMY PATIENT

Objectives
Objectives 1n the care of the tracheotomy patient are
1 To keep trachea, bronch: and smaller arr passages, as well as
tracheotomy tube, free of mucus and prevent obstruction of the
air passages
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Care of Catheter
The rostine cate of all tracheotomy catheters 1s as follows

1 Theaspirating catheter for the tracheotomy openng 1s to be kept at
the patient’s bedside 1n a stenle container filled with normal saline
solution when not wn use Label contamer for catheter Use for tra-
cheotomy opemng only

2 The catheter for nasopharynx and oropharynx aspiranon 15 to be
kept at the pattent’s bedside in a contamner filled with plam water
Label contarer for catheter Use for nasopharynx and oropharynx
only

After a catheter has been used the following nstrucuons are carred
out.

1 Wash catheter thoroughly and trngate with tube washer to remove
all mucus Stenlize
2 Return to container provided

Charting

On the nurse’s reoord are charted 1n the hour column, the time, 1n
the treatment column, “tracheotomy care™, 1n the remarks column, “innes

cannula cleaned ** The character of the mucus and other observauons are
also recorded

CHEST DRAINAGE (WATER SECAL OR CLOSED DRAINAGE)

In chest surgery, 2 water seal or closed drainage system 1s employed
The apparatus contamns a one-way valve which permuts flurd, air, or gases
to dram from the chest cavity without leting air 1 Its purpose 1s to
facilitate dramage of flud or gases from the pleural cavity 1 order to
Prevent tension pneumothorax, and to provide mild negative pressure

General Information

1 ';‘;ere sh;u;d always be either bubbling 1n the water or a nising and
al
me::;gs)o the water within the glass tube (of at least several centi-
';‘r};; t::; r;f tlh;: long glass tube must always be under water, ap-
e e ; zotﬂ e/z inches or shghtly more below the water Jevel m
E;Ii:t:tdram;ge bottle should be kept below the level of the patient’s
‘ alt @l times The bottle 15 secured 1o the bed or floor with
pecal clamps so that 1t will not be turned over accidentally

™
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Equipment

Steps
1

s W N
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8

Steps

Tracheotomy tray from central supply room (for emergency use)
Tracheotomy tube—size and type requested by doctor (extra)
Obturator of same size as tracheotomy tube

Tracheotomy dressings

Pipe-stem cleaners

Suctron machine and catheters (whistle tip) (at least 3}

Two small round basins, sterile

Hydrogen peroxsde (3%,)

Tissue wipes

Paper bag

Pencil and paper

Murror

Contamer with normal saline solution

Contaner with sterile distilled water

Adapters for humudification, aerosol, or inhalation therapy as indicated
or needed (most patients require such therapy)

in Cleaming Cannula

Explamn procedure to patient and reassure him

Test suction machine to make certan that the equpment 15
working

Arrange equipment for cleamng cannula, use dramboard or sink
Suction nner cannula, unlatch and remove

Place muner cannula 1n basin with hydrogen peroxide Clean mner
cannula with pipe cleaners, place under running water to rnse,
shake off excessive water

Clean exposed part of outer cannula with moistened sponge Suc~
tion outer cannula 1f needed

Reynsert inner cannula Latch guard

Empty solutions as soon as they have been used, clean equipment

i Routine Aspiration of Cannula

Use suction mmmediately for dyspneic or obstructed breathmg, to
remove excessive Imucus

1
2
3

Turn on switch

Rarse catheter to drain out normal salme solution

Pinch catheter and msert into cannula opemung 4 to 5 inches (unless
ordered otherwise) Withdraw quickly

Clear catheter by placing tip m water (Bottle of water 15 used to
clear catheter of mucus, etc ) Repeat suction process until airway 1s
clear Leave catheter 1n bottle of normal saline solutton and turn
off switch

When patient coughs, wipe mucus from opening of cannula and
apply suction

Change dressing as needed
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8 Attach metal top with glass tube
9 Connect tubing to chest catheter
10 Unclamp chest catheter
11 Place a strip of 1/2-inch adhesise tape lengthwisc to hold the chest
catheter, glass connector up and rubber tubing securcly

After-Care of Equipment
When the catheter 1s remosed by the doctor or the st 1s changed

1 Tlush tubing with clear cold water and wash the outside of the
tubing with soap and water

2 Runse the bottle wath cold water

3 Place the complete set in the arca provided for used central supply
equipment

4 Wash the catheter, 1f removed, and return st to the operating room

Charting

On the nurse’s record are charted 1n the hour column, the ume, in the
medication column, “water seal daly care”, 1n the remarks column, the
amount and character of the dramage (deduct 500 cc from total content of
bottle)

POSTOPERATIVE RECOVERY BED

The postoperative recovery bed should be prepared 1n such a manner
that the pauent can be quickly placed mn 1t immediately following his
operation It should provide warmth and comfort

Equipment
To prepare the bed for the patient the following are needed

2 sheets (:if) method 1, described below, ts employed) or 3 sheets (tf method 2
18 usey

1 spread

1 pllow case

1 small quilted pad

1 1ntake and output slip

General Information
1 Cottonand wool blankets are stored 1n the Imen closet, from whence
they may be obtamed 1f needed

2 Weight and pressure of bedding upon the patent’s feet or sensitive
parts of the body are to be avorded

3 Hot water bottles should not be used to warm the bed or the
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A rubber-tipped clamp 1s clamped to the patient’s bed sheet near
the chest catheter so that 1t will always be available for emergency
use

If the bottle 1s broken or the patient must leave the bed the catheter
leading to chest 1s clamped off

The water level and the ume the drainage bottle 1s emptied 1s noted,
so that drainage from the chest can be measured accurately

7 All connections must be securely taped together Tubes must be so
arranged that the patient can move freely without any danger of
disconnection or leakage

ES

n
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Equipment

Closed chest drainage set from central supply room consisting of chest
dramage bottle, tubing, glass rods and stopper, chest bottle-carrier, and
rubber tipped clamp

Safety pins

Stenle towel

Sterile 1000 cc graduate

1000-cc sterile disulled water

—

Vb Bt

Procedure

Ing

PREPARATION OF EQUIPMENT To prepare the equpment the follow-
nstructions are carried out

1 Put 500 cc, or ordered amount, of sterile distilled water n chest
drainage bottle

2 Mark level of water with tape and indicate amount

3 Attach top and rubber tubing to bottle, making certain that the
connectton 1s arr-tight

4 Attach tubmg to chest catheter and unclamp

5 Pimn dramnage tubing to draw sheet, allowing slack so that the patient
may turn

EMPTYING AND MEASURING CONTENTS OF BOTTLE To empty and

measure the contents of the dramnage bottle

1 Placeasteniletowelonthe bed near the chestcatheter

2 Clamp the chest catheter

3 Remove the metal top with glass tubes from the bottle and lay 1t on
the stenle towel

4 Note the character of the drainage and measure the contents

5 Runse bottle with sterile distlled water

6 Refill to mark (500 cc ) with sterile distilled water

7 'Take bottle back to bedside and place on floor
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8 Attach metal top with glass tube

9 Connect tubing to chest catheter

10 Unclamp chest catheter

11 Place a stnp of 1/2 inch adhesu ¢ tape lengthwise to hold the chest
catheter, plass connector up and rubber tubing securely

After-Care of Lqupment
When the catheter 1s removed by the doctor or the set 15 changed

1 Tlush wbing with clear cold water and wash the outside of the
tubing with soap and water

2 Rinse the bottle with cold water

3 Place the complete set 1n the area provided for used central supply
equipment

4 Wash the catheter, if remon ed, and return st to the operating room

Charting

On the nurse’s record are charted 1n the hour column, the time, 1n the
medication column, “water scal daly care”, mn the remarks column, the
goum and character of the drainage (deduct 500 cc from total content of

ttle)

POSTOPERATIVE RECOVERY BED
The postoperative recovery bed should be prepared in such a manner
that the patient can be quickly placed mn 1t immedately following his
operation It should provide warmth and comfort

Equipment
To prepare the bed for the patient the following are needed

2 Sh;e!s (:!f) method 1, described below, 1s employed) or 3 sheets (of method 2
use

1 spread

1 pillow case

! small quilted pad

Lintake and output slip

General Information

1 Cotton and wool blankets are stored n the linen closet, from whence
they may be obtamed if needed

2 Weight and pressure of bedding upon the pattent’s feet or sensitive
parts of the body are to be avorded

3 Hot water bottles should not be used to warm the bed or the
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patient unless specificially ordered, and even then their temperature
must never be higher than that which feels warm to the hand

4 Rubber sheeting 1s employed to protect the entire mattress

5 Undue pressure on any part of body should be avoided

6 The patient should be kept m as comfortable and physiologrcal
position as possible

Preparation of Unit and Bed

1 Remove all soiled Inen from the umit, place 1t 1n the hamper pro-

vided

2 Clean the umt with soap and water Wash the mside and outside of
the bedside table Wipe all tubing and cord at the bedside with a
damp cloth
Make bed according to Method 1 or 2 Method 1 1s simpler and
more practical than Method 2 and 1s used almost routmely n
recovery rooms

Method 1
a Place bottom sheet on bed, tuck 1n sides, muter corners
b Place top sheet and spread on bed as 1 open bed
¢ Arrange as for open bed at top, but in place of tucking mn at the
foot, fold back neatly 1n 6-to 8-mnch cuff
d Fan-fold top covers from side nearest the door to center of bed

Method 2
a Fold one end of first sheet about 24 inches, place folded end
approximately 1o center of bed, tuck sheet 1n at foot of bed,
muter corners, tuck 1n at sides
b Fold one end of second sheet as above, place over folded end of
first sheet, tuck 1n at head, miter corners, tuck 1n at sides
¢ Place top sheet and spread on bed as 1n open bed
d Arrange as for open bed at top, but 1n place of tucking 1n at the
foot, fold back neatly 1n 6 to 8-inch cuff
e Fan-fold top covers from side nearest the door to center of bed
4 Place quilted pad at head of bed
5 Attach to clipboard at foot of bed an intake and output sheet to be
used for the patient
POSITIONS USED IN TREATMENT OF PATIENT
Prone Position
The patent lies on his abdomen, with hus face to one side and lus legs
and arms 1n line with his body

W
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Modified Trendelenburg Reverse Trendelenburg

Tig 4 Posions used most frequently in the recovery room

Fouler's Position

The patient sits with his hnees flexed moderately In the modified
Fowler's position the patient’s head and shoulders are raised to about a
45-degree angle

With the Hill-Rom Recovery Bed the patient ss placed 1 Fowler's
Pposition by
1 Turning the left crank at the foot of the bed to elevate the head

2 Turmng the nght crank at the foot of bed to flex the knees moder-
ately

With the Jarvis-Jarvis Cart this position 15 obtamed by

1 Pushing the crank as far as 1t will go toward the head of the cart, and
then turning 1t to the night to elevate both ends
2 Pulling the crank out and turning 1t to the left to lower the foot

Trendelenburg Posttion
The patient 1s placed on an incline with hus head lower than the trunk
of hus body

With the Hill-Rom Recovery Bed the patient 1s placed 1n the Tren-
delenburg posttion by

¥ Turnng the left crank at the foot of the bed to elevate the head
shghtly
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2 Pushing up the metal rod which 1s directly below the spring at the
head of the bed
3 Turmng the left crank to lower the head approxumately 10 degrees

When the Jarvis-Jarvis Cart 1s used the crank 1s pulled all the way out
and turned to the night to elevate the foot

OXYGEN INHALATION THERAPY

The primary purpose of oxygen admmistration 1s to overcome or
prevent a lack of oxygen to the organs and tissues of the patient The
recovery room 1s provided with Oxygets (piped-n oxygen) Note The
Oxyget humudifier should be turned off when x-ray pictures and electro-
cardiograms are being taken if the patient 1s recerving oxygen

Oxygen may be given by the tent technique, through oxygen masks,
or through nasal catheters

An oxygen tent 1s seldom used in the recovery room When one 1s
required 1t 15 secured from the anesthesia department '

Oxygen masks are employed when high concentrations of oxygen are
requiced The mask must be well-fitted about the patient’s face Positive
pressure, tracheal masks and BLB masks of vartous types are obtained from
the anesthesia department

Admumustration through a nasal catheter 1s a simple method of giving
Oxygen It allows the nurse to care for the patient without 1aterruption It1s
used routinely when oxygen therapy 1s required 1n the recovery room, un-
less the doctor’s orders are written to the contrary Such therapy 1s given
upon request of the doctor and on the requirement of the patient at the
discretion of the nurse, 1f a doctor 1s not available Nasal catheters are
obtained from the anesthesia department

NASAL CATHETER FOR OXYGEN ADMINISTRATION
Equipment

4 x 4 gauze or Kleenex
Humud:fier with tubing
Nasal catheter (green)
Lubricant

Adhesive (1/2 mch)
Flashbight

Tongue blade

Procedure

1 Put sterile distilled water 1n bottle—fill to one-half mark
2 Connect nasal catheter to humudifier and turn on humdifier to
number of liters of oxygen per munute requested by doctor
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3 Lubnacate catheter, taking care that the fubnicant does not plug the
end of the catheter

4 Measure the catheter from the nose to the earlobe, marking the

distance with your thumb

Insert the lubricated catheter through the patient’s nostnl, pre-

viously selected, very gently

Tape the catheter mn place securely at the nose

Request the patient to open his mouth and mspect the pharynx

The up of the catheter should be just out of sight beland the soft

palate

Nasal catheters must be changed daily or frequently enough to be hept

clean and patent at all umes They should be washed thoroughly with soap
and water before being returned to the anesthesia department

v
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CARBON DIOMIDE THERAPY

Carbon dioxide, or carbonie acid gas, 1s the product of combusuon of
carbon with a free supply of air Therapy with this gas 1s given to sumulate
fespiration

General Information

1 Carbon dioxide 15 used 1n the recovery room to stmulate the
respiration of breathing patients and not for resusciration

2 Carbon dioxide 1s admumistered by the nurse only on the request

of the anesthesiologist or surgeon, and only after the:nurse has been

tramned 1n 1ts use

A carbon dioxsde cylinder 15 located 1n the recovery or utility-sup-

ply room This and rubber tubing comprise the equipment

4 High concentrations should be administered only by persons
trained 1n the use of carbon dioxide

5 Carbon dioxide 1s heavier than air

The gas 15 pure carbon dioxide, 1t should be admimstered carefully

To replace the empty carbon diouide cylinder the anesthesia de-

partment should be called

w

-

Procedure
Do not use mask or cone

1 Turn on the cyhnder valve gently

2 Hold the tube 50 as to permut a gentle flow of 83s 6 or 8 mnches from
the pattent’s face

3 Encourage the patient to breathe deeply, usually five or six whiffs
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2 Pushing up the metal rod which 1s directly below the spring at the
head of the bed
3 Turning the left crank to lower the head approumately 10 degrees

When the Jarvis-Jarvis Cart 1s used the crank 1s pulled all the way out
and turned to the night to elevate the foot

OXYGEN INHALATION THERAPY

The primary purpose of oxygen admunistration 1s to Overcome or
prevent a lack of oxygen to the organs and tissues of the pauent The
recovery room 1s provided with Oxygets (piped-in oxygen) Note The
Oxyget humidifier should be turned off when x-ray pictures and electro-
cardiograms are being taken 1f the patient 1s receiving oxygen

Oxygen may be given by the tent techmque, through oxygen masks,
or through nasal catheters

An oxygen tent 15 seldom used 1n the recovery room When one 1s
required 1t 15 secured from the anesthesia department

Oxygen masks are employed when high concentrations of oxygen are
requred The mask must be well-fitted about the patient’s face Positive
pressure, tracheal masks and BLB masks of various types are obtaned from
the anesthesia department

Admumistration through a nasal catheter 1s a simple method of giving
Oxygen Itallows the nurse to care for the patient without interruption Itis
used routinely when oxygen therapy 1s required 1n the recovery room, un-
less the doctor’s orders are written to the contrary Such therapy 1s given
upon request of the doctor and on the requrement of the patent at the
discretion of the nurse, 1f a doctor 1s not available Nasal catheters are
obtamed from the anesthesia department

NASAL CATHETER FOR OXYGEN ADMINISTRATION

Equipment
4 x 4 gauze or Kleenex
Humdifier wath tubing
Nasal catheter (green)
Lubrrcant
Adhesive (1/2 1nch)
Flashlight
Tongue blade

Procedure
1 Put sterile distilled water 1n bottle—fill to one-half mark

2 Connect nasal catheter to humuidifier and turn on hunudifier to
number of liters of oxygen per munute requested by doctor
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3 Lubneate catheter, taking care that the lubnicant does not plug the
end of the catheter

Measure the catheter from the nose to the carlobe, marking the
distance with your thumb

Insert the lubnicated catheter through the pauent's nostnl, pre-
viously selected, sery gently

Tape the catheter in place securely at the nose

Regquest the patent to open his mouth and spect the pharynx
The up of the catheter should be yust out of sight bekund the soft
palate

Nasal catheters must be changed daily or frequently enough to be kept

ES
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clean and patent at all umes They should be washed thoroughly with soap
and watcr before being returned to the anesthesia department

CARBON DIONIDE THERAPY
Carbon dioxide, or carbonic acid gas, 1s the product of combustion of

carbon with a free supply of air Therapy with this gas 1s given to sumulate
respiration

General Information

—

Carbon dioxide 1s used 1n the recovery room to stmulate the
respiration of breathing patients and not for resuscitation

2 Carbon dioude 1s admunistered by the nurse only on the request
of the anesthesiologist or surgeon, and only after thc:nursc has been
trained 10 1ts use

A carbon dioxide cylinder 1s located 1n the recovery or utility-sup-
ply room This and rubber tubing comprise the equipment

4 High concentrations should be admumstered only by persons
tramned 1n the use of carbon diovide

Carbon dioxtde 15 heavier than air

The gas 15 pure carbon diowide, 1t should be admunsstered carefully
To replace the empty carbon dioxide cylinder the anesthesia de-
partment should be called

W
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Procedure

Do not use mask or cone

1 Turn on the cyhnder valve gently

2 Hold the tube so as to permut a gentle flow of gas 6 or 8 inches from
the patient’s face

3 Encourage the patient to breathe deeply, usually five or six whuffs
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are given until respiration becomes faster and/for deeper Stop the
admumustration 1f the patient does not respond after six inhalations

4 Take the pulse during the treatment If there 1s an increase of more
than 15 pulsations per munute, or 1f the pulse becomes weaker or
srregular, discontinue the treatment and notfy the physician m
charge Also, discontinue the treatment 1f dyspnea becomes severe

5 Turm off the cylinder with the regulator handle and make certain
that there 1s no leakage of carbon dioxide

6 Replace the cylinder where 1t will not be knocked over

Charting

On the nurse’s record are charted 1n the hour column, the tune,
m the medication column, “CO; mnhalation”, 1n the remarks column, the
type of response noted after the treatment

EXTUBATION OF AIRWAYS AND ENDOTRACHEAL TUBES
Arways

Aurways may be removed by the nurse when the patient’s reflexes have
sufficiently returned to permit breatlung withour danger of obstruction
from the patient’s tongue, as usually demonstrated by coughing, swallow-
1ng, Or gagging

Following use, awrways are cleaned by soaking them 1n a iquid soap
solution They are then rinsed well, sterilized and returned to therr
contatner

Endotracheal Tubes

Preferably these tubes are removed by the anesthesiologist concerned
or the doctor on call In the event the doctor 1s not immediately available
and 1f the patient 1s very imtolerant of the endotracheal tube to the point
where he objects to 1ts presence, the tube may be gently and slowly removed
according to the following techmque

1 The mouth and pharynx must be very thoroughly aspirated of
mucus or other materzal present

2 A thorough tracheobronchual torlet must be performed at least twice
according to the approved techmque

3 The cuff, 1f inflated, may then and only then be deflated

4 Remsert the asprrating catheter to 1ts full extent and then remove
the endotracheal tube with the catheter nserted, thus cleaning the
proximal portion of the trachea
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Following use the endotracheal tube 15 washed with soap and water,
imgated with a tube washer, soaked 1n alcohol (70 per cent) for thirty
nunutes and returned to 1ts container

USE OF ASPIRATOR (WALL-TYPE, BUILT-IN)

‘The upper respitatory tract, nasopharynx and oropharynx are cleared
of excess bloody and mucous secretions by means of introducing a catheter
and applying suction

General Information

1 Correct usc of suction and the proper positoming of the patient are
important 1n maintaiming a free airway

2 Interrupt the suction by clasping the catheter before inserting the
up i the patent's nasopharynx or oropharynx Sucuon should
begin upon release of the catheter If these steps are omutted, the
catheter suchs aganst the mucous membranes of the nose and
mouth while 1t 1s being inserted, causing trauma and edema

3 The ends of catheter must not be sharp

4 Empty the bottle contaiming the matenal aspirated when the bottle
becomes onc-half full

5 Use scparate catheters for nasopharynx and oropharynx aspira-
tons Labet the contmners

Equipment

Wall-type aspirator with drainage bortle and tubing
Whistle-tip rubber catheter

Metal up

Solution containers

Procedure

1 Assemble the necessary equipment at the patient’s bedside Fill the

solution bottles with plan cold water Turn the handle on the wall
to start the suction Test the equipruent

To aspirate, clasp the catheter and insert 1t mnto the nasopharynx or
oropharynx cavity and then release 1t

Withdraw the catheter and clear 1t by placing the tip 1n water
Repeat the procedure as often as necessary

To empty the drainage matersal, turn the suction off, unscrew the
bottle from the fized metal top and empty the contents of the bottle
m the hopper, making note of the amount and character of the
secretions Runse the bottle 1 cold water and serew 1t in place

(S
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are given until respiration becomes faster and/or deeper Stop the
admunistration if the patient does not respond after six inhalations

4 Take the pulse during the treatment If there 15 an increase of more
than 15 pulsations per munute, or if the pulse becomes weaker or
wrregular, discontinue the treatment and notfy the physician
charge Also, discontinue the treatment 1f dyspnea becomes severe

5 Turn off the cylinder with the regulator handle and make certain
that there 15 no leakage of carbon dioxide

6 Replace the cylinder where 1t will not be knocked over

Charting

On the nurse’s record are charted in the hour column, the time,
m the medication column, “CO; mhalation”, 1n the remarks column, the
type of response noted after the treatment

EXTUBATION OF AIRWAYS AND ENDOTRACHEAL TUBES
Airways

Airways may be removed by the nurse when the patient’s reflexes have
sufficiently returned to permut breathing without danger of obstruction
from the pauent’s tongue, as usually demonstrated by coughing, swallow-
1ng, or gagging

Following use, arrways are cleaned by soaking them 1n a iquid soap
solution They are then rinsed well, sterilized and returned to ther
contamer

Endotracheal Tubes

Preferably these tubes are removed by the anesthestologist concerned
or the doctor on call In the event the doctor 15 not immediately available
and 1f the patient 15 very ntolerant of the endotracheal tube to the pont
where he objects to 1ts presence, the tube may be gently and slowly removed
according to the following techmque

1 The mouth and pharynx must be very thoroughly aspirated of
mucus or other matenal present

2 A thorough tracheobronchial torlet must be performed at least twice
according to the approved techmque

3 The cuff, if inflated, may then and only then be deflated

4 Remsert the aspirating catheter to its full extent and then remove
the endotracheal tube with the catheter inserted, thus cleanmng the
proximal portton of the trachea
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Equipment
1 Cart with mattress covered with sheet
2 Cotton blankets for surgical patients as needed
3 Pidlows as needed
4 Charts, x-rays, and cquipment as ordered
5 Canvas hfter

Technique

All persons taking part in transferring patients from the cart to the bed
or from the bed to the cart must be ready to hift at the same time

There should be one attendant to Iift the pauent’s head and shoulders,
one to Iift hus feet, and two—one at erther stde—who use the canvas lifter
or blanket which was previously placed undemeath the patient

In some instances, depending upon his condition or other factors,

patients may be able to move themselves onto the cart wath very little
assistance
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GENERAL INFORMATION

Recovery room Jocation The unit s staffed twenty-four hours a day
Outside visitors are not allowed 1n the recovery room at any nme
Thus does not include the pauent’s relatives

If a pauent 15 on the cnitically 1l hist, members of the immedsate
farmly will be permitted, with permission from the doctor, to see
the patient for a few munutes at a ime

No smoking will be permtted 1n the recovery room at any time by
the patients or personnel

The recovery room will not be left without a nurse or attendant
while any patient 1s unconscious or disoniented

Isolation patients are placed 1n a bed nearest the door—the operat-
ing room entrance into the recovery room

The recovery room 1s provided with wall suctions and Oxygets
‘When not 1n use these should be turned off

All admissions are recorded m the recovery registry book

An anesthestologist 1s available twenty-four hours a day

The beds for all panents who have had chest surgery performed are
brought to the operating room, as are those for heavy patients and
Ppatients dufficult to handle A nurse from the operating room sends
for the beds

Patients who have had spinal anesthesia do not leave the recovery
room unless their blood pressure, pulse and respirations are stable
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After-Care of Equipment
1 Empty and wash the dramage bottle

2 Wipe the tubing with a damp cloth
3 Wash the solution contamers and the catheters and sterilize them

Charting

On nurse’s record are charted 1n the hour column, the time, n the
medication and treatment column, “aspiration of oropharynx” (or naso-
pharynx), 1n the remarks column, the approximate amount and the char-
acter of the dramage

TRANSPORTING THE PATIENT FROM THE RECOVERY ROOM

On hss release from the recovery room the patient 1s transported to his
assigned room or ward m an operating room cart He must be removed
from the recovery room bed to the cart and from the cart to hus bed with the
least possible delay and exposure, 1n order to prevent pulmonary complica-
tions and postoperative shock

General Information

1 A canvas hifter placed under the patient’s lups or a blanhet pre-
viously placed full length underneath the patient promotes more
efficient handling as well as greater comfort to the patient

No attempt should be made to move the patient unless sufficient
help 1s available The number of persons needed for lifting depends
upon the site of operation, the type of surgery performed, the weight
of the patient, the location of drainage and intravenous tubes, and
simular factors

The patient must be moved gently His head 1s held firmly with us
lower jaw upward, 1n order to mamtam full arr passages and to
prevent the patient from swallowing his tongue The patient’s head
1s turned to the side 1f emests occurs or 1f mucus or blood 1s present
1n s mouth

The site of operation must be kept m mund Increased stramn on
sutures, drains and 1ntravenous tubmg 1s unnecessary It should be
made certam that all intravenous tubing, drainage tubes, and the
like remain 1n working order during the transfer of all patients

The patient 1s placed 1n the proper posttion i bed or the position

ordered by the physician 1 charge upon his arrival at his room or

ward

The patient’s chart, x-rays, and the Iike are hept under the mattress

at the foot of the cart during transit
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Equipment

1
2
3
4

Cart with mattress covered with sheet

Cotton blankets for surgacal patients as needed
Pillows as needed

Charts, x-rays, and equipment as ordered

5 Canvas hfter

Techmque

All persons taking part 1n transfernng patients from the cart to the bed
ot from the bed to the cart must be ready to lift at the same ume

There should be one attendant to Lift the pauent’s head and shoulders,
one to hft his feet, and two—one at esther side—who use the canvas hfter
or blanket which was previously placed underncath the patent

In some nstances, depending upon his condition or other factors,

patients may be able to move themselves onto the cart with very httle
assistance,

(X

(=)

-~

GENERAL INFORMATION

Recovery room location The umt 1s staffed twenty -four hours a day

Outside visitors are not allowed 1n the recovery room at any tume
Thus does not include the pauent’s relatives

If a pauent 1s on the enucally 1ll list, members of the immediate
famuly will be permutted, with permusston from the doctor, to see
the patient for a few muinutes at a ime

No smoking wall be permutted 1n the recovery room at any time by
the patents or personnel

The recovery room wall not be left without a purse or attendant
while any patient 15 unconscious or disoriented

Isolation patients are placed 1n a bed nearest the door—the operat-
ing room entrance nto the recovery room

The recovery room 1s provided with wall suctions and Oxygets

When not 1n use these should be turned off

All adnussions are recorded 1n the recovery registry book

An anesthestologist 1s available twenty-four hours a day

The beds for all patients who have had chest surgery performed are
brought to the operatng room, as are those for heavy patients and
patients difficult to handle A nurse from the operating room sends
for the beds

Pauents who have had spnal anesthesia do not leave the recovery

room unless their blood pressure, pulse and respirations are stable
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13

14

15
16

17
18

NURSING CARE IN THE RECOVERY ROOM

nurse Always record the amount of fluud given orally on the intake
and output sheet

‘When moving a patient from hus bed to a cart or changing a patient’s
posttion, see that drainage tubes and dressings are not disturbed
Emesss basin, Kleenex and a hand towel must be placed on the cart
when the patient 1s transferred Without fail, nonfy the nurse 1n
charge of the room or ward of the patient’s return before leaving
the area

Clean and sterilize all urinals and bedpans after each use

Give oral hygiene to patients when necessary Morning care 1s
given by the mght nurse and mght nurse’s aide

Check bedside tables when reporting on duty

Clean cabinets 1n recovery room once a week Clean glass-door
cabmets and base cabinets 1n utility work room once a week

NURSES’ AIDES’ ASSIGNMENTS

Daily Assignments

1
2

11
12
13
14
15

Daily ward order 1 recovery room

Bedside tables to contam two boxes Celluwipes, two turkish
towels, two hand towels, two wash cloths, soap dish with bar of
soap, and toilet tissue

Immediately after a patient has been returned to hus room or ward,
clean unit

Keep all tubing on suction bottles, Oxygets, etc, put away neatly
when not 1n use

Fold blood pressure cuffs neatly when not in use

Clean dressing cart daily and resupply

Clean ink-wells and top of desks 1n recovery room as needed
Return and obtamn sterile supples from central supply room each
morning

Restoch intravenous fluuds 1 cabinet

Clean electric Gomco suctions thoroughly after each use (4 Gomco
suctions are to rematn 1n recovery room)

Keep litchen and utility room 1n order

Oxyget hunmdifiers (glass jars) are to contamn sterile distilled water
Check hinen supply closet

Keep recovery room supplies 1n order and ready for use

Check carbon dioxide and oxygen tank and have ready for use

Weekly Assignments

1

Replace sotled blood pressure cuffs with clean ones
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Irngate wall suction tubing with soap solution

Clean intenor and exterior of stenlizer Change stenle distilled
water 1n resenvorr as often as necessary

Wash shelves in kitchen and utility room

Defrost and clean interior and extenior of refngerator

Wash and stenlize. (1) Lfung forceps and forceps containers,
(2) alcohol sponge container and (3) small 2 x 2-inch container
Refill forceps containers with Zephurian solution (1 1000) with
anurust.

Monthly Assignments

1

2

3

—

N

Put up all new supplies which have been delivered from general
storage room.

Replace sorled curtains with clean ones Wash upper portion of
curtains (plastc) with soap and water

Wash wheels on Hill-Rom Recovery Beds, Jarvis and Jarvis Carts
and dressing cart, with soap and water

Clean medicine and supply cabinets, wash shelves

CRITICALLY ILL PATIENTS

A cntical-ill form 1s made out by the doctor and incorporated 1n the
patient’s chart

The resident or head nurse 1s responsible for notifying the nearest
relatives as soon as the patient 1s placed on the cntical list

The nurse 1n charge 15 responsible for noufying the information
desk and the nursing office, and for talung care of requests for
religious services For all Catholic patients, the nesghborhood priest
1s called so that the last Sacrament may be admumistered The

vartous church affiliations of the patients are lIisted 1n the nursing
office
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AZBOTT type infunon st 112
Abbott Rawien tubc, 263
Abdomen, acute, tn relation to obstetner
and gynecology, 461
distention of, 64
alteraons of respiration due 1o, 124
dugnous of, 64
etiology of, 64
following peduatnic surgeny, 483
treatment of, 483
mjunes of detection of, 328, 331
surgery of, 259-294
are followng speaific p N
275

Abortion  instrumental, perforanon  of
uterus i, 431
threatened, 429
tubal pelvic hematoma due to, 432
Abravons 317
Abscess brain, otogenie, following radical
mastoldectomy, 19!
localized, following abdormnal surgery,
mn

peritonullar, masion of, 195
Acacu as blood plasma expander, 100
Accessory sinuses and nose, 196-201

m,

cre of dramns following 263
complications following 270
check for indicauons of, 260
cvisceration followng, 273
fever following common causes of, 261
general routne care following 260
hemorthage following, 270
Iaboratory tests follow ng 264
localized ‘abscess following, 271
oncological, care following 411
paralytic ileus following 272
pentons following 271
preoperative care tn 259
foutine orders following, 262
shock following 274
vascular  See Vascular surgery ab-
domnal
wound care followng, 262
wound infections following 273
Ab;%nnnal aorta lesions of, resecuon of
Abdomunoperineal resection of rectum and
stgmoid, 287
Abortion 429
Snmnal 430
wncomplete 430
Instrumental 431

Accrdi Sce also Imyury(ies)
cercbrovascular, 508

; p of,
with intensive therapy umit, 34
Accty] strophanthudin, sction and dosage
of, 457
Aadosis, 157
associated with burns treatment of, 396
daabeuc, 519
death rate in 519
preapitaung causes of, 519
symptoms of, 520
treatment of 521-527
Acromycin, 63
ACTH and cortisone 1n shock therapy, 106
Admmistrauon of intensne therapy umir,
1-34
Adrmunstrator, hospital role of, mn intensive
therapy planmung 5
Adnussion examinaton 1n normal obstet
nical delivery, 415
notes 536
of patients, 27, 532
Ad a

of,

with ntensive therapy uait, 34

Adrenal insufficiency acute 516
causes of 516
complicattons of 517
treatment of 516

567
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Advancement of eye muscle, di of, Anesth d mot 1 delvery,
187 428

Acrosol therapy, 147 basal, 58

antibrotics m, 148
bronchodilator drugs 1n, 149
bronchevasoconstnctor drugs 1, 149
defoaming agents i, 152
enzymauc agents i, 153
function of suspending gas 1n, 147, 153
humdity 1n, 150
purposes of, 148
principles of, 147
topical anesthesia through, 153
wetung agents 1n, 15
Acrosporin sulfate in 2erosol anttbrouc
therapy, 149
Aides, nurses , assignments of, 564
dutes of, 30 563
Air-condittonung 1t 1ntensive therapy urtut,
25

Airways extubation of, 558
maintenance of, 126-129
1m pediatric patients, 481
following intrathoracic vascular sur-

cffect of, upon arculation, 72, 77

ether, electroencephalogram during, 76

for eye surgery, 181

for paucents treated for shock 96

for pediatric surgery, 479

premedication for, 479

far3 ilasuc surgery, premedication for,

7.

general 1mury of eye due 10, 182

nitrous oxade for sympathectomy, elec
troencephalogram dunng 76

regional, effect of, upon arrculation, 72
for eye surgery, 182

spnal, effect of, upon arculauon, 72
wnmediate postoperative care follow

g, 534

tapical acrosol, 153
for eye surgery, 181
1n pamn control, 54

true, 58

Aneurysm, aoruc, changes mn eclectroen-
al. during hypoth

gery, 465, 167 gl
Akinesia, facral, for eye surgery, 181 for, 75
Alarm reaction, 106 surgical treatment of, 470
Albunun as blood plasma der, 102 A hy cerebral, care following 177
Alevarre, 151 Anorectal surgery, 295-302

Alkalosis, 157
N Allynormorphine hydrochlonide 516

Alphaprodine, 51
Ambulauon following chest surgery, 225
followu:g herntorrhaphy, 314
vaginal plastic dh 451

Amino acid therapy, indications for, 161
Ammophylline 1n treatment of left ven-
wncular falure, dosage of 503
Amytal, 57
surgery 466

following oncological surgery, 407
for pediatnic pauents, 490

) vascular

control of constipation following 295
control of diarrhea following 296
control of infection following 297
control of pain followng 299
dressings 1n, 300
fecal impacuion following 296
general care following, 300
hemorrhage following, 298
position of pauent following, 300
P of fol g
295
unmnary difficulues following 298
Anoxia, diffusion following surgery, 79
1n newborn mnfant, 445

dosage of 490 Antagonists narcotec, 80
table of 43 Anu-arrhythaye drugs 1n treatment of acute
verbal 42 myocardial mfarction 504
Ancillary of hospital rel Antb; and ch h

agents, 58

ship of with intensive therapy wut 34
Ancnua alterations in respiratton due to,
125
assocuated with acute renal failure, 351
assocuated with luatus herma and sec-
ondary peptic esophagius 314
due to burns 398
1n pregnancy 419
1ron defictency, 443
permcious 443
severe 443
sickle cell, 443
postpartun, 443

Antibroncs, aerosol, 148
efficacy of, table, 60-62
1n control of mfections i burns, 399
1n orthopedic surgery, 327
1n shock therapy 109
Anucoagulant therapy 476 497
1a acute myocardral infarcton 505
Anuemetric drugs 66
Antfoam agents 152
Apnhistamunic drugs sedative, i treat
 ment of blood transfusion reactions 122
therapy for ! pa
utnx, 167




Anttoun, tetanus, 320
tetanus gar gangrene, 324
Anuna, 319
dunng and following delivery, 483
following gynecolopical surgery, 459
Anus and rectum, surgen of Sce An-re tal

nrLen)
Aorts, sbdominal, Iexons of, fosection of,
470
ancuryym of, changes in clmmm
[ s dunng byt
for, 45
surgacal treatment of, 470
resecuon of bifurcation of, with seplace
ment, postoperatne ordens in,
472
preoperstnve orders in, 171
Appendectomy, care following, 283
speatfic orders for, 285
Arms Sce Lxtremuny, upper
Arrhythmuas following chest surgery, 211
treatment of, 500
Ancnzl embolectomy, 473
h following  thyrold

INDEX 569

Atelectasiv treatment of, 129, 251
Alrhl fibnllation following chest surgery,
amn

Aurcomycin, 63
Auticular fitnllation following chest sur
xeny, 211
tecatment of, 500
flutter, treatment of, 500
tachycardus, patoxysmal caunes of, 500
treatment of, 300
Avesun, effect of, upon circulation 72

Bany, blue, #45
Raatracan, 60
Nacteremis, role of, in cuolopy of shock, 87
Nag and mak tospurator, 115, 116
leostorny, 286
BAI therapy, 515
Barbiturates, 51
absarptien of, 55
action of, 51
classification of, 56

’
305
Artery(ies), cercbral, thrombosis of, 509
femoral, resecion of, and replacement by
graft or bypass procedure, 474
Artenosclerotic obstruction surgical treat
ment of, 471
Asphyxia Inda, 445
neonatorum, 445
pallida, 445

P of duc to,
124

‘bronchoscopic, 246
for atelectasss, 130, 251
charung of 560
endotracheal tube, 244, 245
£astrc, 1n pediatnc pattents 483
of tracheotomy cannula, steps 1n 550
1 hual  foll 1

summary of, 57
contrundications to, 56
detoxscation of, 55
dosage of, 56
effect of, upon airculaton, 72
climination of, 55
idtosyncrasics to, 56
porsomng wath, treatment of, 513

Basal anesthetics, 58

Bed linen for intensive therapy unit, 24
recovery, 20, 531, 532

preparanon of, for recept of pauent,
553
rest in acute myocardaal infarction, 506
stretcher type, 20-23

Bedside equipment 1n recosery room 15,
21, 23, 24,532

Bellow:, hand, Kreisclman, 145

! of

surgery, 406 B
techmiques of, 128
Aspirator (wall type built in) general in-
formation concermung 559
purpose of, 559
use of, 559
equipment for, 559
after care of, 560
Assistants nurses  duues of
Atelectasis 250 30 563, 564
and postoperative pneumonia 129
and hyaline membrane formation 10 new
born 446
bronchoscopic aspiration for 130
causes of 250
dragnosis of 130 251
prophylactic Lracheotomy for, 130
symptoms of, 130 2

Binders,
124 i
Bladder, aspiration of blood clots from fol
lowing prostaue surgery, 340
mre followmg chest surgery, 226

169

immediate poswpcrauvc, 534
catheternization 342 34
closed drainage of, 343 344
mjury, detection of, 330
wnganon 343

continuous 361
open dramnage of 343
ov;rdxs(cnuon of following surgery 342

due to,

ruptured or torn, repair of, care follow-
mng 359

of care foll 359
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Bladder, surgery, 358
bladder spasm following 358
extravasation of urine following, 358
hemorrhage following, 358
tidal dranage of 343, 345
tumor, fulguration of, care following, 359
transurethral of,

Blood transfusion, 1 orthopedic surgery,

in pediatric pauent, 489
1n shock, 96
due to burns, 396
ntra arteral, mn shock therapy, 111
b g blood for, 118

tve orders, 369
BLB mask 141
Bleeding See also Hemorrhage
due to endometrial or cervical polyps, 459
due to submucous fibrords 459
duodenal ulcer, operations for, care fol
lownng, 282
functional uterine, 459
peptic ulcer treatment of, 512
time, prolonged, treatment of, 1n post-
partum hemorrhage, 425
Biopsy of cervix, care following 452
postoperative orders 1n, 453
Blepharoplasty definytion of, 187
Block, nerve 1n control of pamn, 53
mtercostal, 204 205
Blood admuustration of See Blood trans
Jusion
bank, obtaining blood from, 118
chemustry in shock, 91
clots, asparation of from bladder, follow
mg prostatic surgery, 340
clotung mechamism, effect of blood
plasma expanders upon, 103
normal restoration of, i postpar
tum hemorrhage 425
donor, withdrawal of blood from, 118
incompattbility, 119
loss durmng surgery, estunaton of 78
effect of, upon circulation 72, 80
1n orthopedic surgery, 327
1n shock, estumauon of 97
plasma expanders 97-103
effect of upon blood clotting mecha
nsm 103
m shock therapy, 97
i burn therapy, 99
1 shock therapy, 98
substitutes, 100

reactions, 119
clinscal analysis of, table, 120, 121
control of, 119
cortsone 1n, 119
sedative antihistamunic drugs
122

prevention of, 118
vessel liganion at wreteropelvic junction,
postoperative orders, 367
volume, circulating, determnation of, 70
1 shock, 91
as guide to therapy, 97
reduced See H)povolerma
Blood clotung mechanism, normal, res
torauon of, in postpartum hemor-
rhage, 425
Blood forcing sets, cleansing of, 562
Blue baby 445
Bolster type dressings for split thuckness
skn grafts, 378, 379
Bonadoxin 66
Bonamine, 66
Bone, nasal, fractures of, care followng
387

Bowel care following chest surgery 226
1n acute myocardial infarction, 506
1n neurosurgical pauent 169
small surgery of, 283
Brain abscess otogemc, following radrcal
mastoidectomy 191
_ suzgery See Neurosurgery

devices posttive
pressure, 144
eep, followng 1 1
surgery, 406

mn prevention of thoracic compl~
cations, 126
Brinsh Anti-Lewisite therapy 515
Bronchi, foreign body 1, following ton
195

pressure d
533

1n hypowa, 134

10 neurosurgical patient 167

1 shock 90

mamtenance of, following chest sur
gery 210

transfuston 118

dunng surgery, 78

effect of, upon circulation 78

following oncological surgery 407

10 acute renal fallure contraindication
to, 351

m obstetrical patients 443

Bronchial tree surgery, care following, 232

Bronchodilator drugs n acrosol therapy,
149

of n

p

neurosurgical panent 168
Bronchoscopes, battery handle, 246
Bronchoscopic aspiration, 246

for atelectasss, 130 251

Bronchoscopy, care followmng 253

following chest surgery, 207

n adults 255

1n infants and chuldren, 254

preparauon for, 253



Bronchovasoconstnictor drugs in acrosol

INDEX 571

Cap, chin, for immobilization of jaws,
3

head, for immobnlization of jaws, 385

of, 187

therapy, 149
Buckling, scleral, definiuon of, 188
Burn(s), acidous d with,
of, 396

ancmia due to, 398
cdema of glotus due to, 391
esumaton of extent of, 395
of fluid requirement in, 394
surface area woght formula in,
395
of seventy of, 395
hystena following, treatment of, 391
fection due to, 399
malnutniuon due to, 399
nutnuonal requirements in, 399
pamn dus to, relicf of, 393
preparation of, for grafung, 402
by chemical débndement, 402
by surgical excision, 403
by wet dressing method 402
pulmonary edem2 duc to, 391
shock due 10, 391
presention of, 391
symptoms of 394

4 35
Carbohydrates, parenteral admunistration
of, 161
Carbomycin, 60
Carbon dioxide excess Sece Iy percapria
therapy, 557
charting ef, 558
general information concermung, 557
in presention of thoracic compli~
cations, 127
purposc of, 557
Carcinoma, endometnal, 461
gynecologieal, raduauon therapy for, 461
of cenix, 460
of corpus, 161
of ovary, 461
of vulva, 461
surgery for Sce Oncological surgery
Card, medicine, 539
treatment, 539
Cardiac Sec also Heart
arrest dunng obstetnical delivery, 428

of, blood fi m,
396

composiuion of flurds used 1n, 396
tetanus assocated wath, prevenuon of,

99
therapy, 393-403
blood plasma n 99
fhud, chncal control of, 397
duration of 398
laboratory control of, 398
general supportive measures 1n, 393
mmeduate local 400
by exposure method, 401
by open air method 401
by pressure dressing techruque,
401

objective of, 400
prevention and treatment of compl
cations in, 394
relief of symptoms 1n, 393

CABINETS equipment 1n, Lst of 541

3 m g surgery,

458

diseases, alterations in resprrauons due
to0, 125

mn
of, 419
drugs, 494
emergenctes, 493
failure Sce Heart failure
glucosides 1n shock therapy, 110
surgery, care of chest catheter following
516
check of vital funcuons following, 545
mtravenous therapy following, 546
nursing care following 545
oxygen therapy following 545
positzon of patient following 545
respiratory care following 545
transfer of pauent from recovery
room following, 547
water seal dramage following 546
Cardiospasm, operations for, care follow-
ng, 277
Ca;

Calcancus fracture of, of, 328,
331

Calcium i urine, Sulkowatch s test for 309
Caldwell Luc operation 197
Cancer Sec Carainoma
surgery for See Oncological surgery
Cannula tracheotomy, steps m cleanng
550

Steps 1 routine aspiraton of 550
Ca:;suhzauon of vein 1 pediatric pattents

Canthotomy defimtion of, 187

.

drugs, 493

surgery 463476

systern care of, following chest surgery,
210

Care, nursing See Nursing care
Caroud Ligation, postoperative orders 177
Cart for transportation of panent to 1n-
tensive therapy unit 37

treatment 24
Carulage implants, rhinoplasues with, 388
Cast dner, 337
Catheter asptration of trachea, 244
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Catheter, chest, following cardiac surgery,
care of, 546
1ntercostal, msertion of, 238
nasal technique, oxygen inhalation ther-
apy by, 137, 556

Chest mjuries, indications for thoracotomy
following, 233
preopcranvc care of 125
surgery, 202-242
admmustraton of detergents follow

equipment for 556 g, 208
procedure in, 556 of expectorants following 208
suction intratracheal, following chest ambulation following, 225

arrhythmas following, 211
aurscular fiballavon followng, 211
bladder care following, 226

bowel care following, 226
bronchoscopy following 207

surgery, 206
tracheotomy, care of, 551
urinary, types of 347
Catheterization of bladder, 342, 347, 348
Cerebral angrography, care following, 177
arterses, thrombosis of, 509

13

system care -

treatment of 509, 510
dysfunction n shock, 89
edema complicating acute adrenal mn-
sufficiency, treatment of, 517
embolism, 509
treatment of, 509, 510
hemorrhage, 508
treatment of, 509, 510
1schermua treatment of, 172
Cerebrospmal flid seepage i neuro
surgrcal pauents, 172
Cerebrovascular accidents, 508
diagnosis of, 509
treatment of, 509
Cervix biopsy of, care following 452 453
carcanoma of, 460
Cesarean section, elective, preparations

210
care of dramage tubes employed
following 222
of tracheobronchual tree followng,
205

of wound following 224
dramage following, 217, 223
gastromtestunal  disturbances  follow
ng, 226
general considerations m 202
general nursing routines following
225

heart falure following, 211
mn patients with contagious diseases,
6

mducng cough following 206

mtratracheal catheter suction follow
ng 206

mtravenous infusion following 216

of blood pressure fol-

for, 418
emergency, preparations for, 418
previous of p

1 patient with, 440
repeat 440

Charung 40 535
following aspiration, 560
of carbon droxude therapy, 558
of chest dramage, 553, 560
of nursing care following tracheotomy,
551

lowing 210
medastinal emphy sema following, 214
munor surgical procedures following,
234

nstruments for, 241
mobslization following 225
nausea and vomuting following 226
oncologcal, care following 410

on chest wall, 227

within the pleura, 227
oxygen therapy following 209
pain following 202

Chemcal debnd of
burns for grafung 402

Chemotherapeutic and anubrotic agents, 58

Chest catheter followmng cardiac surgery,

care of 546 control of general measures 203
complications tollowing pediatric sur mtercostal nerve block 1, 204
gery, 482 with narcoucs 203

prevention of, 126-128
dramnage, charting of, 553
closed, care of, 551
equipment for 552
after care of 453
general wmformation concerming 551
nursing care i 551
procedure 552
purpose of 551
njurtes 232
detection of, 328, 330

paradoxical motion of chest wall
followng, 214
parenteral flurd therapy followng, 216
phlebotomy followsng, 212
position of pauent following 225
posive pressure oxygen following, 210
removal of dramnage tubes followmng,
223
steam 1nhalation following 208
foll

212



Chest surgeny, suction drainage following,
219

tension pricumothorax following, 213
dssuc cmph)'scm: following, 212

INDEX 573

Circulation, immediately following surgery,
effect of narcotics upon, 79
coffect of sedatives upon, 79
factors altening, 78

hial tree toilet foll 4
205
tracheotomy follow:ng, 209
unnation followang, 22
water scal dramnsge following, 217
trauma Sce Chest impuries
trochar tray, 212
wall, parad 1 mouon of, folt g
chest surgery, 214
surgery, 227
thoracotommy wath block resection of,
care following, 231
Cheyne Stokes respiration n neurosur
gical pauent, 167
Child, laryngoscopy, bronchoscopy and
esophagoscopy n, 254

of, 479
fever in, treatment of, 478
psychological preparauon of, for sur-
gery, 477
surpcal weatment of  Sce  Pedratne

s

surgery
Chin cap for immobiization of jaws, 385
Chloral hydrate, 57
Chloramphenicol, 60, 63
Chloromyeeun, 63
Chlorpromazine 67

of, 70-80
occlution of, in tube pedicle, 334
Circulatory falure causes of, 71
prevention 'n{: 70

sur

gery, 107
Clavicle, fracture of, detection of, 328, 330
Cleft ¥ip repmrs, 388
care following, 388
hemorthage following, 389
preparation for, 388
palate oty media assocated with 389
tepairs, 389
care following 359
hemorrhage following, 389
reparation for, 389
Clostridium hustely tcm, 322
neeyy, 322
perfringens, 322
sepucum, 322
tetan, 319
Clotung of bleod See Blood clotting
Codemne, 50
acuon of, 50
Cold in relief of pain, 53
1 , total, with 1} 1290
transverse care following 287
Colon, sigmoid, and rectum abdomino-

Chlortetracycline, 60 penneal resection of, care
Cholecystectomy, 291 following, 287
Cholecystoenterostomy, 292 comphlications following 287
Cholecystostomy, 292 surgery, care following, 286
Choledochoenterostomy, 292 Colostomy, 289
Choledochostomy, 292 dressings 289
Circulatng blood volume, determnation Colotomy, 290
of, 70 Coma due to duabetic acidosis 519
m shock, 91 death rate in 519
rcduced See Hyporolemia precipitating causes of, 519
ce, s1gns of, foll g of, 520
orthopedsc surgery 335 treatment of, 521-527
dunng surgery effect of i C mutral d; post-
uponn 72 77 operatuve orders, 469
effect of blood loss upon 72 preoperative orders 468
effect of blood upon, 78 )¢ for ther~

effect of hypovolera upon, 73
effect of intravenous mfusion upon,
78
effect of poor relaxation upon 78
effect of position upon 77
effect of teflexes upon 74
factors altering 71
immediately followmng surgery, effect of
bload loss upon, 80
effect of fluid loss upon 80
effect of moving of panent upon
. 79

apy unet, 4
Conference between physician and nurse,
39

C Foll g
control and prevention of 295
Contagions  diseases, chest surgery m
patents with, 226
Contracture, Dupuytren s surgery for 391
care following 391
dressing for 391
‘hematoma following 391
preparation for 391

surgery,
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Contustons, 317
hematoma following 317

Convulsions preoperative, 1 child, treat-
ment of, 479

Cortisone and ACTH 1n shock therapy, 106
1n control of blood

Demerol, dosage of, immediately followmng
surgery, 79
D

of, foll
chest surgery, 208
Dcx(ran as blood plasma expander, 101

119
Cost of intensive therapy unit, 26
Cough importance of, following chest
surgery, 206
following ntrathoracic vascular sur-
gery, 466
following oncological surgery, 407
n prevention of thoracic complications,
126
Craniotomy postoperative orders 173
Cnsis  thyroid, following thyroidectomy,
309

presventson of 309
weatment of, 310
Crush mjury See Renal nsufficiency, acute
Crurtchfield tong for head traction 166
Curare Iike agents for eye surgery, 181
Curettage and dilation care following 452
postoperative orders i, 453
Cut down or operatwve intravenous -
fusion 117
technique of, mn peditric pa-
tients, 485
Cyanoss due to hypoxia, 134
m shock, 88
Cychzine lactate, 66
Cyclodalysts, defimitsion of 187
Cyclodiathermy defimtion of 187
Cyclopropane effect of, upon circulaton,
72

shock, 76
Cyst, pancreatic removal of,

work ups mn intensive therapy
unr 33

Dual 57

Duaphragm, elevanon of alterations of
respruranon due to 124

Diarthea following anorectal surgery, con
trol of, 296

Diabetes management of, 1 pregnancy,

420

of surgical patients with, 527
Diabeuc acidosis coma, 519
death rate 1n 519
precipitating causes of, 519
symptoms of, 520
treatment of, 521527
Dicurnarol 476, 498
contramndications for, 498
dosage of, 498
mdicauons for, 498
Diet followng gastric surgery, 278
from recovery room kitchen, 562
1n acute myocardial infarction 506
Diffusion anoxia following surgery 79
Digiralis 495
action of 485
dosage of, 496
m treatment of acute myocardial 1
farction, 504
of left ventricular failure, 503
preparations, table, 4
Dugrtalizauon indrcauons for 497
Digoxin 1n shock Lherapy, 111
D de 49

following 293

Cy total, care foll 360

thydrostrep(omycm 59
gastric, acute 04

DacryocysTEcTOMY definition of 187
Dacryocystorhinostomy  definizon of 187
Death reports 562
Debrnidement 1n preparation of butns for
grafung 402
Decompresston ntestnal in mnfants long
tube for 483
orbital definitton of 188

ulcers i 1 patent

diagnosis 64
etology, 64
treatment 65
Dilation and curettage care following, 452
postoperative orders 1n, 453
Dilaudid 49
Dimenhydrinate, 66
Dimercaprol therapy, 515
Diplopia following radical frontal sinus
operation 198
Duscharge of pattent from recovery room

prevention of 168 28,537
Defoamng aerosols 152 Dissecion  radical Jymph node and
Dehydration n orders for
due to 125

therapy m neurosurgical pattent, 170
Delivery, obstetrical See Obstetrical de
heery
Demerol 50
action of, 50 51

371
Dastention abdomtnal 64
alterations of respiration due to, 124
diagnosis of o4
enology of 64
following pediatric surgery, 483
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D dominal of, 65
Diuretics, mercunal, in treatment of left
ventncular failure, 503
Dolanun, 50
Donor, blood Sce Blood dunor
utes and skin grafu, 377
of full thuckness skin grafts, manage
ment of, 382
of split thickness skin grafts, manage-
ment of, 391
Drainage, chest 217, 223, 516
charting of, 553
closed, care of, 551
equipment for 552
sfter-care of 222,553
general information concerning 551
procedure 1n, 552
purpose of, 551
following sbdominal surgery, 263
of bladder, 347
closed 343, 311

open, 34
tidal 343, 345
of wound of neurosurgical patient, 171
postural, and pharyngeal suction of
secretions 243
for rehef of respiratory obstruction,
43

2
tubes immediate postoperatne check
of, 533
removal of, following chest surgery,
223

water seal, care of 551
following eardsac surgery 546
following chest surgery, 217
Dramanune,
Dressings, abdomunal, 262
alterations of respiration duc to 124
cate of, 1n neurosurgical patients, 171
colostomy, 289
eye 179, 180
fol

g for Dupuy 8
contracture, 391
for full thickness stan grafts, 382
for pediatnic patients 491
for split thuckness skin graft 378
bolster type, 378 379
change of 381
pressure type 378
stent type 378 380
wet 379
n anorectal surgery 300
m plastic surgery, 374
changing of indications for, 376
‘precautions m 375
purpose of 374
neck 1n extensive resections, 410

Dressings, wet, in preparation of burns for
grafting, 102
Drier, cast, 337
Drugs Sce alw Analgenes, Chemothera
peutie and antibronie agents, Sedatives,
ctc , and under name of speaific drug
anti arthythmic, in treatment of scute
myocardial infatction, 504
antiemetic, 66
bronchodilator, in acrosol therapy, 149
hronchovasoconstrictor, in acrosol ther-
apy, 119
cardiac, 194
cardiovascular, 493
for cyc surgery patients, 179
for relicf of cutancous pam, 43
for rehief of integumental pan 43
ordenng of, from pharmacy, 562
preanesthetic, in plastie suegery, 374
sedanve, sntshistamuntec, n treatment of
blood transfusion reacuons, 122
sulfa, 63
used in acrosol antibiouc therapy, 148
3 459

¥ 7
Duodenal stump leakage following gastnc
surgerny, 278
surgery, care following 282
ulecer bleeding, operations for, care fol
Iowing, 282
perforated care following, 282
Dupuytren s contracture, surgery for, 391
care following, 391
dresung for 391
hematoma follow:ng, 391
preparation for 391
Dysuma following anorectal surgery 299

EAR surgery, 189-193
Eclampsia, 438
Eclamptogemc toxemia, 437
Ectopic pregnancy Sce Pregnancy, ectopic
Ectropion defintuen of 187
Bdema cercbral, complicaung acute ad-
renal insufficiency, treatment of, 517
laryngeal causes of 249
following hermglossectomy, 195
following inciston of perstonsillar ab-
scess, 195
treatment of, 249
of glotts due to bumns treatment of 394
of scrotum ot penus following surgery of
external gemitalia 365
pulm;nary due to burns treatment of,
94

treatment of 502

EDTA therapy, 515
occlusive 180 . Educational program m service, 30
pressure 1n local outlets therapy unt
of burns 401

15 23,26
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Electrodiathermy, definition of, 187
Electroencephalogram, changes i, during
hypothermia for aortic aneurysm, 75
durning ether anesthesta 76
duning nitrous oxide anesthesra for
sympathectomy, 76
Electrolysis, defimtion of, 187
Electrolyte and flird requirements of ped:
atric pauents 488
Electrolyte(s) and water 154
body physiology of, 154
deficat, esumation of, 158
therapy m, 157
requirements estumation of, 158
balance roles of soditm and potasstum
1, 157
concentrations, normal body table 155
losses 1n fluids, table, 158
replacement m drabetic acidosis coma
524

solutions tables, 159 160
Elevation devices 1n orthopedic surgery,
332-334
Embol , arterzal care folk g, 473
Embolism, cerebral, 509
treatment of, 509 510
following obstetrical delivery, 428
paradoxical 509
pulmonary, treatment of 506
venous thrombotic disease following
treatment of 507

Epinephrine 1n gerosol therapy, 149
Equipment 1n recovery room, list of, 540
Erythroblastosis, management of, 447
Erythromycin 60, 63

1n agrosol antibiotic therapy, 149
Esophagectomy care following 276
Esophaguis, peptic, secondary, and hiatus

hernsa, anemua associated with, 314
Esoph , care foll 275
Esophagoscopy, care following 253

1n adults, 255

1a infants and chuldren, 254

preparation for, 253
Esophagus, surgery of, care following, 275
Ether anesthesia, effect of, upon circulation,

77

electroencephalogram during, 76
Evemung and mormng nursing care 540
Ewisceration, defimtion of; 188

following abdonunal surgery, 273
causes of, 273
dications of 273
treatment of, 273
Ewald gastric lavage tube, 265, 266
E: of pauent,
mal obstetrical delivery 415
upon reception In intensive therapy
umt, 38
Excision, surgteal, 1n preparation of bums
for grafung 403
Exenteration defimuon of 188
Exophrhal

1 nor-

¥
506
predisposing conditions 506
prophylactic measures in 506
treatment of 506
Emergencies cardiac, 493
medical management of 493-530
metabolic endocrne 516
Y

243
Emphysema mediastnal

and pneumo
312

due to hyp
treatment of, 311
Expander, blood plasma See Blood plasma
expanders
E of, following

chest surgery 203
Exposure method of burn treatment 401
E; lar Jens, d of

188
intracapsular lens definition of, 188
hnear, defimtion of 189

thorax following
following chest surgery 214
subcutaneous following chest surgery

212
following radical frontal sinus opera-
tion 198
ussue following chest surgery, 212
1 b o

patents, 482

for rehef of y ob

500
g bladder

urnary,
surgery 358
following gynecological surgery, 458
Extreuty lower impunies of, detection of
328 330
oncological surgery of, care following 412
surgery of See Orthopedic surgery
upper injuries of detection of 328 330
Extub Toll 1

struction 244
tube aspiration 245
extubauon of 558
Entropion, definition of 187
Enucleation defimtion of 187
Enzymatc aerosols, 153
Ephednne 1n acrosol therapy 149
sulfate dosage of, 498

of airways 558
of endotracheal tubes, 558
Eye anesthesia, special aspects of 181
dressing occlusive 180
mjury care following 187
due to general anesthesa 182
stilfaton of omement mto 179
of solution mto 179



Eye, fnvol In hyperthyroldism, 312
muscle, advancement of, definiuon of,
187

recession of, definition of, 188
resccuon of, definition of, 188

shueld, 181

surgery, 176~188
curare like sgents for, 181
dressings in, 179, 180
extraocular, care following, 181
facial akanesia for, 181
general anesthesu in, dangers of, 182
nstruments required for care of pa

uents having, 178, 179

ntraocular, care following, 185
medicanon in, 179
ocular complicstions followang, 183
recogmyon of ocular il
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lary )

Iistula followi
of, 25%
following radical frontal sinus operation,
198

oroantral, following Caldwell Luc opera-
tion, 198

rectovaginal, fepaif of, care following,
154

preoperative preparation for, 419
unnary, repair of, preoperative prepara
uon for, 419
vesicovaginal, tepair of, care following,
155

Flaps and tube pedicles, 383
occlunon of crculation i, 384
INwd and clectrolyte requurements of
pediatric pauents, 489

following 183

regional anesthesa for, 182

speaific problems and routines follow-
mng 181

toptcal anesthesia for, 181

Face, plastuc surgery of, 381
Faaal skinesia for eye surgery, 181
duction of, 181
bone fractures, care followsng 385
paralyns following fenestrauon, 192
following radical mastoidectomy, 190
Fat, parenteral admusustration of, 162
Fecal impaction following  snorcctal  sur-
gery, symptoms of, 296
treatment of, 296
Feeding oral 1n shock 108, 109
tube 163 270
following gastnic surgery, 278
Feet, preparation of, for plastic surgery, 374
Femoral artery, resccion of, and replace-
ment by graft or bypass procedures, 474
Fenestrauon, 191
cate for epidermization of cavity follow-
g, 193
complications following 192
Fever complicating acute adrenal 1nsuf-
ficiency, treatment of, 517
foll b surgery,

4
causes of, 261

following Caldwell Luc operauon 198

following submucous resection of nasal
septum 196

1 neurosurgical pauent, 167

prcA?’%erauve mn chiddren, reducton of

Fiboll

T scepage of, in neurosur-
ocal padents, 172

electrolyte losses in, table, 158

for intravenous therapy, rate of adrmunys~

trauon of, 117
safety of, 117
gelaun, 100
foss following surgery, cffect of upon
crculation,
qi 1n burns, of 394

surface area weight formula in,
5

39
therapy, following chest surgery, 216
n burns, climeal control of, 397
duration of, 398
laboratory control of, 398
10 pediatnic paucnts, 484
pnincples of, 488
10 shock due to bums, 396
Tlutter, auncular, treatment of, 500
Toreign bodies 1 air or food passages, 252
pulmonary, followimng tonsillectomy,
195
Formula, surface area weight in estima-
uon of fluid requirement 1n burns, 395
Fowler s posiion 555
Fracture of calcaneus detecuon of, 328, 331
of clavicle detection of 328 330
of facial bones care followng, 385
of mandible, care following, 385
of nose 200
care 1n 200, 387
complicanions following 200
of pelvis detecuon of, 328, 330
of nibs detection of, 328, 330
of scapula, detection of 328, 330
zygomatie maxillary, care following 386
Frontal smus operation, radical, 198

of, 500
ventricular treatment of 501
Fxl;;egxds submucous bleeding due to,

Financing mtensive therapy umt, 26

Ful of bladder tumor care follow-
g 359
Full thuckness skin grafts 382
dressings for, 382
management of donor site for 382
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GALLELADDER surgery, 290
care following 291
complications following 290, 291
Ganglion, stellate, paralysss of, mnduction
of, 172
procainzation of, 173
Gangrene, gas, 322
Gantnistn, 63

Gonopuncture, defimition of, 188

Gonuotomy, defimtion of, 188

Graft following resecuon of femoral artery,
474

skun, and donor sites, 377
full thickness 382
dressings for, 382
management of donor site tor, 382

Gardner Murphy needle for intr
therapy, 487
Gas gangrene, 322
irnitating, alterations of tespiration due
to, 124
pains, 54, 272
suspending, function of, 1o acrosol ther-
apy, 147, 153
total care fc 5 281
complicattons fullowmg 281
Gastric aspiraton 1n pediatric patients, 483
dilatation acute
lavage tube, 265, 266
resecuion, subtotal specific orders follow-
mg, 279
surgery, 277
common complications of, 277
diet followng, 278
duodenal stump leakage followng, 278
gastrojetunal suture Line leakage fol
lowing, 278
hemorrhage following 277
1leus following, 278
tube feeding following 278
tubes, posloperame wrngauon of, 534
care foll
thh vagotomy wc followmg, 280
G

275
Gastrointestinal oomphwtxons of hermior
rhaphy, 314
disturbances following chest surgery, 226
hemorrhage, massive, 511
wmtubation 264
indications for, 264

splhit thick
dressimgs for, 378
change of, 381
exposed, 380
hematoma under, 381
management of donor site for, 381
Graftng, preparation of burns for, 402
by chenucal débridement, 402
by surgical excision, 403

by et dressing method, 402
d. therapy
for 461
1munes, 460

management, preoperative, 447
problems, special 459
recovery room, 415
surgery, 447
anuna following, 458
cardiag complications i, 458
care following 450
hematoma following 457
hematuria following 458
hemorrhage following 455-457
oligunz following 458
preparatton for 447
pulmonary complications tn, 458
routine postoperative orders 1n, 450
preoperatve orders in 448
shock following 455
special postoperative orders in, 451
preoperauve orders in, 449
unnary complications i, 458
wound complications 1n, 459
therapy room, 415
G;

Gastrojejunal suture line leakage g
gastric surgery 278

Gastrostomy care following, 281

Gelaun as blood plasma expander 100
flud 100

Genezhia, external surgery of 365

edema of scrotum or pemus followng,
365

hemorrhage following 365
trauma to, 460
Gnl.mer m(crd:n!al wining 385
of urize

1, 341

Glottis edems of due to burns, treatment
of 394

Glucose admunstranion of in diabetic
acadosis-coma 520

Glucosides, cardiac, 1n shock therapy 110

acute m relaton to,

461
and obstetrics 413462

Haxp bellows, Kretselman, 145
njunes care of, 318
plastc surgery of 391
Ppreparauon for, 374
sinks in imtensive therapy umt 24
Harrs tube 266
Head and neck oncological surgery of care
following 408
cap for mmobalization of jaws, 385
mjury care following 176
detecuon of 328 329
skull x ray following 173
tracuon, Crutchfield tong for 166
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g incision of periton-

g fc vascular surgery,

Headache g sub i 1 fotl
of nasal scptum, 196 sillar abscess, 195

Healing of wound, factors in foll i h
plasue surgeny, 376 467

Heart Sce also Cardiac following maxillary resccuon, 199
block, treatment of, 501 following nasal fracture, 200
effect of shock upon, 84 following neck resecuions, 410

farlure, congestve, acute, forms of, 501
treatment of, 502
following chest surgeny, 211
tate i shock, 90, 91
surgery Sce Cardiac surgery
Heat in relief of pam, 53
therapy in shock, 110
Heavy metal {ntoxicatson, treatment of, 514
Hematocnt determination 1n shock, 91
Hematoma following Caldwell Luc opera
ton, 198
following contusion, 317
following gynecological surgery, 457
following maxillary resection, 199
following otoplasty, 193
following submucous resection of nasal
septum, 196
following surgery for Dup
tracture, 391
pelvic, due to tubal sbortion, treatment

s con-

oi,
followng delivery, 441
presention of, 441
treatment of, 432
"under split thick skin graft, 381

surgeny,
g, 287

458

H, 1

y left care foll
nght care following 286
complications following, 286
Hemiglossectomy 195
H ’ care foll

following prostatic surgery, 340, 360

followng radical d y, 190

following renal surgery, 333

followng rhinoplasty, 200

following submucous fresection of nasal
septum, 196

following surgery of extermal genitaba,
365

following thyrodectomy, 304
following tonullectomy, 193

2
following urological surgery, 339
gastrointesunal, massive, 511
postpartum, 422 423
arrest of, and treatment of attending
shock, 123
hysterectomy in treatment of, 425
restoraton of normal blood-clotung
mechanism i, 425

of p bleeding time
1, 425
role of, 1n ctiology of shock, 85
vaginal 459
followng gynecological surgery, treat-
ment of, 455

n pregnancy, 432
venous, following thyroidectomy, 306
Hepann, 476, 497
contraindications for, 498
dosage of 497

, g, 356
H:g;mg;luuon, role of, 1n etology of shock,

Hemorrhage artenal, following thyroidec
omy, 305
cerebral, 508
treatment of, 509 510
effect of upon circulation, 72
following abdomunal surgery, 270
following anorectal surgery, 298
following bladder surgery, 358
foll g Caldwell Luc

5, 293
Herna, gastrointesunal complicanons of,
314

liatus, and secondary peptic esophagitis,
anemua associated with 314
operauon for See Hermorrhaphy
respiratory complications of, 313, 314
urinary complications of, 313
Hermorrhaphy, 312
ambulation following 314
gastromntesunal complications of, 314

197
following cleft lip repair 389 ?
following cleft palate repair 389
following fenestranon, 192

fol;ué‘gmg fulguranon of bladder tumor

following gastnic surgery, 277
following gynecological surgery, 455 456
following hemglossectomy 195

of mnciston 1, 315
paralytc ileus following 314
resparatory complications of 313
urnnary complcauons of, 313
Hiatus hermia and secondary peptic esoph
agius anemua associated with 314
Hiccough, postoperatve, 67
. , foll

g onco-
Jogical surgery, 407
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H 1 ad; role of, 1n Hypozxua, 1n shock, 107
therapy planmung 5
departments of

oxygen therapy 1n, 132, 133
d 1, 503

therapy unit with, 33

pulse rate mn, 134
symptoms of, 133, 134

value of mtenstve therapy umt to 3
Humudity and m nt

of, 132 133

therapy umit, 25
for tracheotomy pauent 151
1 aerosol therapy, 150
Hyaline membrane formation and atelec-
tasts 1o newborn, 446

dos

H; n of p
hemorrhage, 425
Hysteria following burns treatment of, 394

ILEOSTOMY bag, 286

age of, 499 care following, 285
Hygiene, oral, d P foll g, 285
535 total colectomy with, 290
Hymorphan, 49 Tleus, functional following gastric surgery,
Hypercaptua, 131, 135 278
effects of, 74 paralytic 64
symptoms of, 74, 135 following herniorrhaphy, 314
Hyperemesis gravidarum 435 1 of bift of
prevention of, 435 aorta with replacement, 473
treatment of, 436 postoperative, 272
Hyperkalermua, electrocardiogram i 518 diagnosss of, 272

Hyperpotassenua 1 acute repal failure
treatment of, 352
Hyperpyrexia Sec Feter

treatment of, 272
Immobilization of jaws, chun cap for, 385
head cap for 385

1 sur

Hypertension portal surgreal of,
470

Hypertensive crises treatment of, 507
Hyperthyroidism, exophthalmos due to,
treatment of, 311
Hypoglycernia causes of 527
treatment of, 527
Hypokalerua  assocuated with  duabetic
aadosis-coma, 523
complicating acute adrenal msufficiency,
treatment of, 517
electrocardiogram in 518
Hypoparathyroid tetany acute 307
Hypoparathyroidism, causes of 527
followmng thyroidectomsy, 307
treatment of, 527
Hypopotassermua 10 acute renal failure,
treatment of 352
m

fecal,
gery, 296
Implants carulage, rhinoplasues with, 388
Infants laryngoscopy, bronchoscopy and
esophagoscopy 1n, 254
newbom, anoxia 1n 445
atelectasis a2nd hyaline membrane
formation in, 446
care of 444
hypoxta in 445
prevention of illness 1, 444
premature, 446
surgrcal treatment of See Pediatric sur-
gery

504

dial, acute, of

acute, shock d with, 109

due to bums, 399

1 surgery control ofy

Hy
due to, 125
Hypothermua for aortic aneurysm changes
11 electroercephalogram dunng 75
i sntrathoracic vascular surgery post-
operatve care 11 470
Hypothermy 1n shock treatment, 110
hyrord

297
following maxillary resection 199
followsng nasal fracmre 200
following otoplasty 193
following thyrordectomy 311
fn].lowmg tonsxﬂectomy, 194
hy mcsion 315

312
Hypovolemua 73

34
classification of 131 132
cyaposts duc to 134
etology of, 131
1n newborn nfant, 445

of urinary tract severe, associated with
pregnancy 442
wound, following abdopunal surgery
263 273
dragnosis of, 274
prevennon of, 273
treatment of, 274
1n pediatnic patents, 492



Infusion, intravesour  Sece  Intrae cnous
therapy
rectal, of magnesium sulfate in neuro
surgical patient, 169
sct for, 112
Abbatt type, 112
tandem type, 112
Inhalation, steam, 151
following chest surgery, 208
therapy cquipment, 15
oxygen See Oxypen mbalation therapy
Imecuon, intradermal, 1%
intramuscular, 46, 47
intravenous, 48
of procaine, in pain control, 51
site fot intrar enous infusion, 113
subcutancous, 45
Inury(ies), abdomumnal, detectson of, 328,
33

bladder, detection of, 330

chest, care of pauscnts wath, 232
detecuon of, 328, 330
ind for th fall

233

crush Sec Renal nsufficency, acute
eye, care following 187

due to general ancsthesia, 182
frequently overlooked, 328, 329
gynecological, 460
hand, care of, 318
head, care followng, 176

detecuon of 328 329

skull x ray followng 173
neck, detection of, 328, 330
ofalscz‘wer extrermuty, detccuon of, 328,

of upper extremuty, detection of, 328, 330
orthopedsc, care following, 329
prevenuon of shock 1n, 329
soft ussue, 315
hemorrhage in, 316
obstruction i, 315
physical examination 1n, 316
shock 1n, 315 316
treatment of, 316
spime, detection of, 328, 331
tendon surgical reparr of, 392
ussue, role of 1n etology of shock, 86
urethral, detectron of, 330
visceral, detection of, 328, 331
Input and output records, 535
following oncologrcal surgery, 407
In service educatsonal program, 30
Tnstillation of cinteent 1o eye, 179
of solution 1nto eye, 179
Inslr;x;xgxenu for eye surgery pauents, 178,

for minor chest surgery 241
used 1n care of patient following ortho-
pedic surgery 336, 338

INDEX 581

Inwufhciency, tenal, scute, 516, 528
enuric phase of, 523
causes of, 516, 528
complicaions of, 517
iffeeential diagnosty of 528
dwiretlc phase of, 529
prophylactic treatment of, 528
synonyms of, 528
treatment of, 516, 528, 529
InwfMauon techniques in oxygen inhala
tion therapy, 137

Inwulin dosage in dubetic acdosts-coma,
522

shock, treatment an, 527
Intenuve therapy record, 536
therapy unit See glso Recovers room
administration of, 1-34
admission notes, 536
of pauents to, 27, 532
advantages of, 1
amms of, 2
for hosputal, 3
for nurse, 3
{or pauent, 2
for physicuan 2
air-condstsoning in, 25
23 an adjunct to presentive medicne,
32
bed Linen for, 24
beds for, 20-23, 531, 532
bedside equipment n, 15, 21, 23,
2%,532
carc of outpauents in, 33
centralized plan for, 7
charting See Charnng
cost of, 26
decentralized plan for, 7
defimuon of, 1 35
diagnostic work up 10, 33
discharge of pauents from, 28, 537
duties of nurses assistants ;1 30
electneal outlews i 15, 23, 26
equipment for, 12
List of, 540
methods of obtuming 5
financing 26
hand sinksn 24
anhalation therapy equipment, 15
1 service educational program m,
30
1solation room within, 25
kitchen dsets from 562
equipment for, 24
laboratory equipment in, 24
layout for, 9-12
lighting of, 26
locauon of, 7
management of principles of 35-69
nc‘v{V construcuon versus renovation
for



582 INDEX
Intensive therapy unit, nurses staron for,
12

objectives of, 2
for hospstal, 3
for nurse, 3
for pauent, 2
for physician, 2
oxygen equipment for, 15
personnef m, 29
remunders to 562
physical faciities of, arrangement
of, 7
plapnng of 4
policy formation, 6
public relations and, 31
reception of pattent yn 38
exarmnation, 38
record keeping mn 28 29
refrigerator for, 15
regstration of patients 1, 538
relanonship of, with other hospital
departments, 33
resuscitation equpment for, 15
securing equipment for 5
selecton of patient for, 35
service faciliues of, 11
size of, 9
sphygmomanomerer for 21
stenizer in 17 24
supples for 12 25
temperature and hunudaty i, 25
traimung of nurses for 30
transfer of pauents from 28
transporiauon of patient from 560
transpertation of pauent to 36-38
treatment equipment i 24
use of for short stay patents 33
vacuum outlets for 15
wisiing i 544, 561
visitors room 9
week end use of for dagnostc
work up, 33
Intercostal catheter, mserton of 238
nerve block 205
1 control of pan due to chest sur-
ry 204
Intestnal decompression n wmfants  long
tube’ for 483
1L

g ure m
plant, 358
Intoxscation(s) 513
heavy metal treatment of 514
water, 397
Intra arterial ransfusions in shock therapy,
111

Intracapsular lens extracuon definstion of
188
Inmcrzmzl pressure, acreased n aguro

surgical patent, 167
Intradermal mjection, 44

Intramuscular wjecuon, 46 47
Intrapleurat d of, 237

determunation of 237
Intratracheal catheter sucvon following
chest surgery, 206

Intravenous mfusion  See  Intravenous
therapy
njection, 48
of procaine 1n pam control, 54
Soluts Venlod,
for use of, 507
Intravenous therapy, choice of equipment
for, 112

cur down techmque for, 117
1n pediatric patents 485
durning surgery, 78
durng cransportauion of patent, 37
effect of upon cuculaton, 78
following cardrac surgery, 546
following chest surgety, 216
following encologea) surgery 407
1n acute rens! faghre, 351
mn bums, clinucal control of, 397
duraton of, 398
laboratory control of, 398
1n diabetic acdosss coma, 522
m pediatric patients, 484
cut down techmque in; 485
Gardner Murphy needle for, 487
prnciples of, 488
veuns accessible for, 484, 485
1n shock due to butms 396 397
mfusion set for 112
needles for, 112
technique of msernon of 116
operauve technigue for, 117
1n pediatric patients 485
postoperative, immedsate check of 534
principles of techmque of 111
rate of admunystration i, 117
safety of soluttons for, (17
site of smection for 113
trays for cut down techmque, 117
Tntol 1 m Pa

tients, 482
gastromntestinal 264
wndications for, 264
Inversion of uterus followsng delvery, 427
IPPB devices, 144
wnst, 144
Irdectomy defimtion of; 188
Intdenclessss definttion of 188
Indodialysis, definon of 188
Indotomy defimuon of, 188
Ins transfixon definitson of 188
Irnigauon of bladder, 343
continuous 361
Ischems cerebral treaument of 172
Isolation m gas gangrene, 325
room withm mtensive therapy vt 25



Isonipecaine, 50
Iopropylarterenol hydrochlonde, douge

of, 498
uprel hydrochloride, dotage of, 49%
in acrosol therapy, 149

Jacxsos s tracheotomy tnangle, 213
Jaws, immobilization of, chin cap for, 345
head cap for, 335

Keratectoy, defimstien of, 189
Keratoplasty, definition of, 183
Kadney Sec also henal
disease in pregnancy, management of,
420
effect of shock upon 81
preloplasty of, postoperauve orders, 366
shock Sce Renal msufficiensy , acute
surgery  See Renal surpery
transfusion Sce Renal insufficency, acute
Kitchen in intensive therapy unit, dicts
from, 562
equipment for, 24
Rresselman hand bellows, 145

%A{mn. See Obstenical delnery

3 therapy
unit 24

tests following abdominal surgery, 264
. 1 diagnosis of shock, 91

g 192
following radical mastoidectomy, 190
Lacerated wounds 317
Laminectomy, postoperative orders, 171
Laryngeal comphicauons, postoperative, 249
edema, causes of 249
following hemuglossectomy, 195
following masion of p 1
scess 195
treatraent of, 249
paralysis 250
Laryngectomy care following 256
care of tracheotomy tube followng 257
I":aomphlmuons following, 258
Tyngolo; and  bronchoesophagolo;
243 255&}' phagology,
Laryngoscopes battery handle, 246
Laryngoscopy, care following 253
madults 255
1 nfants and chuldren, 254
Ppreparation for 253
Lateral sinus thrombosss following radical
mastordectomy 190
Lead porsoning therapy, 515
Legs See Extremuty loner
Lens

of, 188
tntracapsular defimtion of 188

INDEX 583
Levarierenol bitartrate In shock therapy,
03

dossge of, 104
slough retulting from, 105
Levin tube, 264
technique for use of, 264
Levo-dromoran, 52
scuon of, 52
Levophed, 498
dorage of, 104
in shock therapy, 103
slough resulting from, 105
Levorphan, 52
Ligaments, rupture of, 318
Ligation and stnpping of vancose vens,
s

75
carotid, postoperative orders, 177
of blood scssel at ureteropelvie junction,
postoperative orders, 367
Lighting of intenuve therapy unut, 26
Lincar extracuion, definuon of, 188
Linen for intentive therapy unit, 24
Lip/s) and mouth plasuc surgery of, 388
cleft, repawrs of, 388
care following 388
hemorrhage following, 389
preparation for, 389
preparation of for plastic surgery, 374
Luer, surgery of, 292
Lobectomy, care following 230
without dratnage, care following, 232
Lockjaw, 319, 320
Lower extreruty tnjurics, detection of, 328,
330
Lower nephron nephrosis 341
Lung(s), foreign body 1, following ton-
sillectomy, 195
of 1 care foll

230
surgery of, care following, 226-234
traumatic wer, 203
Lymph node dissection, radical, and orch{
ectomy, postoperative orders for, 371

MAGNEsIUM sulfate nfusion i neurosur
gical pauent 169

Malgnant disease, surgery for See Onco~
logrcal surgery

Malnutrition due to burns 399
prevention of, 399

M care foll

g 385
Marezine, 66
Mask and bag respirator 145, 146
as resuscitator 145, 146
BLB 141
for oxygen therapy types of 141
meter 141 143
nasal 141
OEM 143
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Mask, oronasal, 141
technique, oxygen mhalation therapy by,
140, 556
problems of 140
Massage for relief of pam 53
Mastectomy, radical, 410
Mastoidectomy, radical, 189
care for epidermuzation of cavity fol
lowing 191
complications following, 190
Maxillary resection, 199
Maxxuary zygomatic fractures, care follow-
g 3

M:cholyl, dosage of, 499

Meclzine,

Mcdmsunal cmphyscma and pneumo
thorax f 312

Morphune, mdications for, 49
tolerance to, 49
Motion, p 1 of chest wall foll
chest surgery, 214
Mouth and lips, plastic surgery of 388
preparation of for plastic surgery, 374
Muscle of eye, advancement of, defimtion
of, 187
recession of, defimtion of, 188
resection of, defimtion of, 188
rupture of 318
Mjocardial infarcuon, acute, treatment of,
504

NAu.mz hydrochlonde 516
hyd

following chest su:gery 214
Mediastmotomy, transpleural, care follow
g 231
Medical emergencies management of, 493
530

Medicauon See Drugs
Mediane card, 539
prevenuse intensie therapy umt as an
adjunct ro, 32
Membrane formation hyaline, and atelec~

51
Narcotic(s), admurustration of, tmmediately

following surgery, 79

antagorsts, 80

effect of, upon carculatton immediately

following surgery, 79

upon respiration, 123 127

1n contro! of pain due to chest surgery
203

1n shock therapy 107
1n treatment of acute myocardial infarc-

tzsxs m newbom, 446 tion, 504
192 of left ventncular fallure 504
g radu:al d 190 1 of 80
Mcpcndme, 50 posoning, treatment of 516

Mephentermipe sulfate dosage of 499
Mercunal diuretics 1n treatment of left ven-

tricular falure, 503

Mercury h See Renal fie
acute

A docrine 516

Metal mntowication, heavy, treatment of 514
Meter masks, 141, 143
Methadone, 51
Methoxamne hydrochlonde, dosage of 499
Metopan, 50
Mles abdomnoperineal resection 287
Muller-Abbott tube 267
Milhequivalent 155

conversion formulas for 156
Mitral

Nasal bone fractures 200
care following, 200 387
catheter technique oxygen mhalauon
therapy by, 137 556
equpment for 556
procedure 1n 556
masks 141
septum submucous resectson of 196
Nasolacrimal probing defintuon of, 188
Nausea and vomunung following chest sur-
gery, 226
of pregnancy, 435
postoperative, 65
Neck and head oncological surgery of, care
following, 408
radical care following 409,

post
operative orders 469
preoperative orders, 468
‘Mobilizauon following chest suzgery 225

transfer of pattent from recovery
room followng, 548
410

1 prevenuon of thotacic
127

Mornung and everung nursing care 540
Morphe, 44

action of 44

addiction to, 49

anudote for, 49

oontmmd.lwuons for 49

n
wjunies detecuon of 328 330
plastic surgery of, 390

Necrosis, tubular acute See Renal sufff
ciency, acute

Needles for intravenous therapy, 112 487

technique of msertron of 116
Gardner Murphy 487
A 57

dosage of llowing surgery

7

Neomyan 60



Neonal, 57
Neosugnune, dosage of, 499
Neosynephnne hydnxhlonde in serown]
therapy, 149
dorage of, 479
in shock therapy, 103
dosage of, 104
Nephrectomy, care followang, 358

INDEX 585

Natrous oxide anesthesia for sympathec
tomy, electroencephalogram dunng, 76
Noradrenaling 473
denage of, 108
Norepinephnne, 498
dovage of, 103
Nese and secevory unuses, 196-201
fracturc of, 200
are in, 200, 387

postopenative onden, 366

Neph in 1 , of,
420

Nephrolithetomy, postoperative  ordery,
367

Nephrous Jower nephron, 351 See alwo
Renal farlure, auteand Renalintuffiaem=,
acute

Nephrostomy, aare followng, 355
tube, care of 355

Nerve block 1 control of pain, 53

ntercostal, 204, 205

Neurogenic shock, B6

Neurosurgery, 165-177

N gical pavent, snupy

tic therapy

bladder care of 169

blood pressure of, 167

bowel care of, 169

bronchopneumonua prevention in, 168

cerebrosprnal fluid secpage in, 172

Cheyne Stokes resprration in 167

dctl‘ubmu ulcers in, presention of,
68

dehydraton therapy in, 170
ge of wound in, 171
dressing care m, 171
fever in, 167
mcreased blood pressure m, 167
magnesium sulfate infusion 1n 169
posiuon of, 168
Postoperative orders for, 173
pulse rate of 167
respiration of, 168

quacy an,

P Y
of 168
obstruction i treatment of, 168
sedation mn 169
spnal puncture 1n 171
urnary retention 1n, 169
vasodilator therapy for 172
ventricular puncture in 171
vital signs 1n, 166
Newbom nfant, anoxia in 445

atelectasis and hyahne for-

I following, 200
plastic surgery of, 397
swelling of, following submucous resec-
ton of nasal septum, 196
Nune and the recovery toom, 531
and phyviaan conference between, 39
traming of, for intenuve therapy um, 30
value of intenuve therapy umit to, 3
Nuries aides ssugnments 564
duties of, 30, 563
atation, 19
work sheet, 537, 538
Nurung care, $31-565
everung and moming 540
followang chest surgery, 225
foll g radical neck d
following tracheotomy, 548
charung of, 551
equipment for, 550
general information concerning
519

objecuves of, 548
general, 532
wmnformation concerning, 561
of chest drunage, 551
of cniucally sll patients, 565
postoperative, of cardiac patents, 545
remunders to personnel 1n, 562
Nutrients oral admunistration of, 153
parenteral administration of 153 154
Nutntion, 153
of burned patient, 399
of pediatric pauent 480
protein  carbohydrate and fat require-
ments 1n, 160

OBSTETRICAL delivery, anemua following,
443

anesthetic accidents in, 428
anuna duning and following 443
carduac arrest duting 428
embolism following 428

1 foll

mation 446
care of 444
hypouan 445

Prevention of illness
Nisenul 51 i aad

In $tir up regumen 127
Nitrogen balance, mantenance of, 162

428
nversion of uterus following 427
medical complications during and pre-
ceding 419
normal 415
admission examnation 1 415
care followmng 416 421
management of, 415
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Obstetrical delivery, normal, preparauon
for, 415
ohiguria duning and following, 443
operative, 416
care following 422
preparation for cesarean secuon in
418

vaginal preparations for, 416
pelvic hematomna following, 441
rupture of uterus during, 428
shock following, 428
urmary retention associated with, 442
problems specific 429
recovery room, 414
therapy room 414
Obstetrics, acute abdomen 1n relation to,
461

and gynecology, 413462
blood transfustons in 443
Obstructon artertosclerotic, surgical treat
ment of 471
mtestinal, following ureteresigmord 1m
plant, 358

n due

Vs

to 125

bronchoscopic aspiraton for reltef of,
246

due to accumulation of secretions

treatment of 243
due to foreign bodies treatment of,
252

endotracheal procedures for relef of,
244
following thyrordectomy, 306

following tonsillectomy, 194
hypoxxa due tn, 132

Oncological surgery breathing exerases

followmg 406
care g general ds
n, 406
summary of, 408

specific considerations 1, 408
1 h 11 07

14 8;
coughing following 407
general postoperative axtoms in, 412
mput and output record following 407
mtravenous therapy following 407
of abdomen, care following, 411
of chest, care followmng 410
of extremuties, care followmng 412
of head and neck, care followmg
408
ovxygen therapy following 406
preoperative state of pauent for 404
preparation of patient for 405
respiratory exchange following, 406
sedation following, 407
Open air method of burn treatment, 401
Operative or cut down intravenous in-
fusion, 117
Ophthalmolegical surgical terms, glossary
of 187
Oral feeding 153, 154
m shock, 108, 109
hygiene, immedsate postoperauve 535
poor alteration of resprration due to,
125

Orbrtal decompression, defimtion of 188
Orchiectomy and radical lymph node dis
section postoperauve orders for, 371

Orders, wnitten for pauent, 40

1 patient, of
168
n pediatric patients 481
pharyngeal suction of secretions for
relief of 243
postoperative 243
postural dramnage for relief of 243
tracheotomy for relief of 246
urnary causes of 353
treatment of, 353
urenua due to 352
Occlusive eye dressing 180
OEM mask, 143
Omtment, msullavon of mrto eye, 179
Qliguna during and following delivery 443
following gynecological surgery, 458

364
1 shock, 89
Oncological surgery 404-412
analgesia following 407

Oroantral fistula following Caldwell Luc
198

Oronasal mask 141
of OEM, 143
Orthopedic surgery 326-338
anttbioucs 1, 327
blood loss it 327
transfustons in, 327
care following, 331
mstruments used an 336 338
special equipment for, 338
orders for 339
diminsshed sensation following 335
elevauyon devices n 332-334
pam followng 335
signs of disturbance of circulation fol
lowing 335
special factors 1n general care follow
mg 326
trauma care following 329
prevention of shock n, 329
Osteius pubis followang retropubic pros-

of Ilppcr 'y Passages
followm

blood transfusxon following 407

365
Osteomyelius followng radscal frontal sinus
operation, 198



o Qaetle  thinonl foll

7 plady, care Ry
387

Otalgu following tonullectomy, 195

Outys media avsociated with cleft palate,
389

Otogerae bramn abscess following radical
matodectomy, 191
Otoplasty, 193
Qutpaticats, care of, in intenanve therapy
unit, 33
Output and input records, 535
following oncologmcal surgeny, 407
Ovary, caranoms of, 461
Oxygen equspment, accessory, for intenuve
therapy unit, 13
inhalauon therapy, 136, 556
by maik technique, 140, 556
by nasal catheter technique, 137, 556
by tent technique, 136, 556
following carduac surgery, 545
followng chest surgery, 209
following intrathoracic vascular sur
geny, 465
following oncological surgery, 406
n acute myocardial infarction, 505
1nhypowss 132,133
1n pulmonary edema, 502
1m shock, 107
msufflayon techniques for, 137
orders for 136
purpose of, 556
safety measures in, 136
techniques of, 556
outlets for intensive therapy umt, 15
posiuve pressure following chest sur
gery, 210
tension duimunushed See Hj poxia
want effect of upon 74

INDIX 587

Pain, control, topical ancsthesia in, 54
cutancous, 12
drugs for relief of, 13
definition of, 1
due 1o burns, relief of, 393
following anorcctal surgery, control of,

following chest surgery, 202

following orthopedic surgery, 335

£, 54,272

immediate postoperatine, 535

in shock, 90, 107

integumental, 12
drugs for rehief of, 43

severe, following Caldwell Luc opera
uon, 199

threshold, 11

sasceral, 12
drugs for rebef of, 13

Palate cleft, otiis media associated with
3589

Tepasr of, 389
care following, 389
hemorrhage followang, 389
preparauon for, 359
Pallor 1n shock, 88
Pancreas, surgery of, 293
Pancreatectomy, 293
Pancreauic cyst, removal of, complications
following, 293
Pancreaucoduodcnostomy, 293
Paracentests, definition of, 188
Paradoxical embolism, 509
mouon of chest wall following chest sur-
geny 214
Paraldehyde, 57
Paralysl!, faca! following fen:s(muon, 191
190

oﬁg‘mhun as blood plasma expander,
Oxytetracychne, 60

Pacarar 58
Pan alterauon of respiration due to 124
atutude of surgical team toward, 42
classification of, 42
control 41
coldin 53
drugs for, 43
general principles of 52
heatin 53
intravenous mjection of procamne in, 54
massage 1n 53
nerve blocks 1n 53
physical measures m, 53
pillows 1n 53
suction in 54
summary, 54
supports in 53

g radical
laryngeal, 250
stellate ganglion, inducuon of, 172
sympnlhcuc. for acute cerebral 1schemia

an\y‘uc 1leus following hcrmonhnphy 3!4

aorta wuh rcphcem:m 473
Parednine hydrobromide dosage of, 499
Parenteral admumustration of amino acids,

161

of carbohydrates, 161
of fat, 162
of nutnients 153, 154
of protemns, 160
of vitamuns, 163
flurd therapy See Intravenous therapy
Paroxysmal auricular tachycardia 500
Patents admussion of to ntensive therapy
umt
cntically il nursing care of 565
discharge of, from intensive therapy unit,
28
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Pauents of, upon m  Derf of uterus n ! abor-
ntensive therapy umt, 38 ton, 431
position of, duning transportation to in Penicardiocentests 240 241
tensive therapy umit 37, 38 Pertorny, definyuon of 188
following anorectal surgery, 300 Perstomitrs following abdommal  surgery,
immedtately following surgery, 79 271
1n recovery room, 554, 555 following ureterosigmord implant, 357
reception of, i mntensive therapy unit 38 Perstonstllar abscess wnasion of 195
record of, imnal 40 P 1 di P of pa
selection of; of intensive therapy care 35 tient to intensive therapy unst 38
short stay, use of mtensive therapy unit 1 intensive therapy unit, 29
for, 33 remunders to 562
transfer of, fron intensive therapy unit, DPethudine, 50
28, 547, 560 Pharmacy, ordening of drugs from, 562
o intensive therapy umt 36 Pharyngeal sucuon of secretions and pos~
unconscious, vital signs 1n 166 tural drainage, 243
value of intenstve therapy um to, 2 Phenergan, 58
written orders for, 40 Phenylephnine hydrochlonide, dosage of,
Peduatric surgery, 477-492 499
abdomunal distenuon followng 483 1n shock therapy, 103
anesthesi2 for, 479 dosage of, 104
dressings 1 491 Phlebms freatment of, 506
of airway foll 481  Ph chest surgery, 212
nutrntional requirements n, 480 Phystcal facilittes of iatensive therapy unit,
parenteral therapy follcwmg 484 arrangement of, 7
preanesthesia medication i, 479 Physicran and nurse conference between,
preoperative care m, 478 39
antipyreuc measures 1n, 478 value of intensive therapy unit to 2
maintenance of normal body tem  Prllows 1n pamn contso 53
perature 1n 478 Pylorudal disease surgery for care follow
treatment of convulsions in 479 mg 301
psychological preparaton of pauent Placenta pracvia, 132
for 477 prematute separation of, 432
sedanon and anaigesia following 490 dragnosss of 43%
thoracic complicattons following, 482 treatment of, 434
urmnary retention following 490 reraned, 423, 424
vascular comphcauons in, 492 Planming commuttee for ntensive therapy
vitarmn therapy in 489 t, 4
wound complicauons 1, 491 Plasma, blood See Blood plasma
Pedcles, tube, and flaps, 383 Plastic procedures vagmal care followmng
occluston of circulation in, 384 451
Pelvic hematoma following delivery, 441 postoperative orders for, 452
prevention of, 441 sutgery, 373-392
treatment of 442 dr:ssmgs 1, 374
surgery radical p. of, mnd: for, 376
for 449 precautions 1 375
Pelvis fracture of detection of 328, 330 purpose of 374
Penetraung wounds 317 general problems 1 373
Pemietllin 59, 60 factors effecung wound healing 1n, 376
m aerosol antibiotic therapy 148 of face 384
Perus edema of, following surgery of ex of hand, 391
ternal genutalia 365 of lips and mouth, 388
Pentobarbital 57 of the neck 390
effect of, upon circulation 72 of the nose, 387
Peptic esophagius secondary and huatus postoperative care i 374
herniz anemia associated with 314 preanesthetic medication 1 374
uleer, bleeding trearment of, 512 preoperative shaving and washing for
of duodenum bleeding operation for 373
care following 282 preparanon of donor site 1 373

perforated care followmng 282 of hands and feet for 374



Plastic surgery, preparstion of hps and
mouth for, 374
speafic problems in, 377
sutures #n, 376
Pleura, operations within, 227
Pncumonectomy, care follewing, 230
Pneumonia in pregnancy, management of,
419

postoperative, and atelectany, 129
Pncumotherax and mediastinal emphysemna
following thyrosdectomy, 312
following intrathoracic vascular surgeny,
468
set, 242
tension, following chest surgery, 213
Poisontng  barbiturate, 513
lead, 515
narcouc, 516
Policy formation for antemune therapy
unt, 6

Polymyxn, 60
Polymyxin B sulfate 1n acrosol antibiotic
therapy, 149
Polyps, end 1 or cervical, bleeding
due to, 459

rectal, surgery for, care following 301
Polyviny] pyrrolidone as blood plasma ex
pander, 102
Portacaval shunts, 470
Posiion duning surgery, effect of, upon cir-
culation, 44
upon resprration 123
Fowler s, 555
Posiuon, postoperauve, 79, 533, 554 555
change of, 127, 531
during transportation to intensive ther
apy unit, 37, 38
following anorectal surgery 300
following carduc surgery, 545
following chest surgery, 225
following neurosurgery, 168
prone 554 555
Trendelenburg 555
Postmortem sheets, 562
Postpartum anemia, 443
care, mnmediate following normal de-
Livery, 416, 421
following operstive delivery 422
hemorrhage 422 423
arrest of, and treatment of attending
shock 423
hysterectomy 1 treatment af, 425
restorauon of normal blood clotung
mechamism 1 425
treatment of prolonged bleeding time
mn 425
Postural drainage and pharyngeal suction of
secretions 243

Potassium and sodum  roles of, i electr
Iyte balance, {157 ’ ”

INDEX 589
Pre-cclamptic toxera, mild, 437
tevere, 138
Pregnancy  Scc also Olterrical deliery
ancmia in, 419, 443
cardiac disorders in, 119
duabetes in 120
cetopic, 431
ruptured, 132
unruptured, 431
in paticnt with previous cesarean section,
H
nausea and vomutng of, 435
permaious anemia of, $43
pulmonary lesions i, $19
renal divease in, 420
rupture of uterus in, 126
sickle cell anemua in, 413
unnary problems assocsated wath, 442
vapmnal hemorthage tn, 432
Prematunty, $6
I ; 1

P ad

n of, 238
determination of, 237
Pressure type dressings for burns, 401
for split thickness skin grafis, 378
Preventsve medicine, intensive therapy unit
as an adjunct to, 32
Probing nasolacnimal, definition of, 188
Procaine amude hydrochlonde, 495
acton of, 495
dosage of, 495
toxicity of 495
1ntravenous tnjection of, 1 pain control,
51

Procamnuzation, stellate ganghon, 173
Prone posiuon 554, 555
Pronesty] hydrochlonde, 495
action of 493
dosage of, 495
toxienty of, 495
Prostate, operations upon Sece Prostatec
tomy and Prostatic surger
Prostatectomy, perineal 365
retropubic, 365
osteitss pubts following, 365
postoperative orders for, 371
suprapubic 364
postoperative orders for, 370
transurethral, 362
hemorrhage following 362
oliguna following, 364
postoperative orders for, 370
Prostauc surgery 360
aspiration of blood clots from bladder
following, 340
from catheter following 340
continuous 1rrigation of bladder fol-
lowmng 361
hemorrhage following 340, 360
Prosugmun, dosage of, 499
Methylsulfate, 499



590

Protens

INDEX

of, 160

of pauent, 38

Prosts, defimuon of, 188

Public relations and intensive therapy unit,
31

Puerperal sepsis prevention of, 440

treatrnent of, 441

Puerperium  severe unnary tract snfectons
associated wath, 442

Pulmonary complications, postoperatve,

250

1 gynecologeal surgery 458
m antrathoracic vascular surgery,
463

1 maxillary resectton 199
1n thyroidectomy 312
of hernya 313
edema due to burns, treatment of, 394
treatment of, 502
embolism, treatment of, 506
venous thrombouc disease following,
treatment of, 507
embolism thrombophlebitss, 506
predisposing condstions 506
prophylacuc measures 1, 506
treatment of, 506
lesions in pregnancy, management of, 419
care 2,

of eye muscle, d of 188
Reconstructive surgery, vaginal, preopera

uve procedures i, 449
Record, mmual, of pauent, 40

mtensive therapy 28, 29, 536

mput and output 535

followmng oncologreal surgery, 407

Recovery beds, 20-23, 531, 532
preparation of, for receipt of pauent,

553

room See also Intensite therapy umt
and the nurse, 531
admission notes 536
of patient to, 27, 532
bedside equipment 1 15, 21 23, 24
532

charung See Charting

defimtion of 35

discharge of patient from, 28 537

equipment 1n list of, 540

general care of patent 1n, 532

routine measures i, 533

kitchen dsets from, 562
equipment for, 24

management, principles of, 35-69

obstetrical 414

Pulse rate deter postop

533
1n hypoxia, 134
1 neurosurgical pauent 167
m shock, 90, 91
P spinal 1 g
171
ventricular, 1n neurosurgical patient, 171
PVP See Polyvinvl pyrrohidone
Pyelolithotomy, postoperative orders, 368
Puelonenh d with

] pauent,

442
Py of kudney, postop: e orders,

366
Pynidoxine, 67

Quasna, 497
action of 497
dosage of 497
Qunrdine gluconate, dosage of 495
hydrochlonde, dosage of 495
sulfate, 494
acuon of, 494
dosage of 494
toxicity of 494

1, 29
remunders to, 562
posiuons of patients m 554, 555
purpose of, 35
regsstration of patients in, 538
stretcher reasons for standardization
of 20
transportation of patient from 560
followng cardiac surgery, 547
following radical neck dissection,
548

transportauon of patient to 36-38
type of panents care for 1, 532
visiting 1n, 544 561
Recovery type bed 20-23, 531 532
Rectal mfusion of magnesium sulfate mn
neurosurgical patient, 169
polyps surgery for, care following 301
tubes, care of, 563
Rectovagnal fistula reparr of care follow
ng
preparauon for, 449
Rectum and anus surgery of See Anorectal
surgery
and sigmoid, abdommoperneal resection
of 287
Reflexes effect of upon circulation 74
Refrigerator for intensive therapy umr 15

RADIATION therapy for
cnoma 461
intrautenne, care dunng 453
Rape, mjury due to, 460
Rencuons blood teansfusion 118 119

effect of upon circula
tion, 72
for eye surgery, 182
Registration of patients 1 recovery room,
538



Regutry book, 538
Relaxation, poor, dunng sutgery, cffect of,
upon arcalstion, 78
Renal See alo Andney
discase in pregnancy, 420
falure, acute, 319
anemsa assochated with, 351
blood f in,

INDEX 591
Respiration, alterations in, duc to surgery,
123

preoperative care in prevention of, 125
carbon dioxade therapy s 8id to, 127
Cheyne Stokes, In neurosurgical patient,

167
cough ay md to, 126

tion to, 351
dugness of, 350
cuology of, 319
hyperpotassemaa in, 352
hypopotassernia in, 352
mtravenous therapy an, 351
treatment of, in dwrctic phaee,

3s2

in oligune phase, 350
msufficency, acute, 528
anunc phase of, 528
causcs of, 528
differenuat diagnoass of, 528
dieretic phase of, 529
prophylactic treatment of, 528
synonyms of 528
treatment of, 528, 529
surgery, 354
hemorrhage following, 351
Reports, death 562
Resection, abdomunopenineal, of rectum
and sigmoid 287

maxillary, 199
neck radical 409

deep breatt cxcrenses as aid to, 126
cffcet of narcotics upon, 123, 127
effect of sedatines upon, 127
motilizauon as a:d to, 127
normal, 122
poution change 3 aid to, 127
postoperative, management of, followng
cardac surgery, 545
following neurosurgery, 168
following pediatnc surgery, 451
following radical neck dissections,

517
general, 125,533
preoperative care directed to, 125
stir up regimen as aid to, 126
Respurators, 144, 115
bag and mask, 145, 146
Respiratory arrest, hypoxa due to, 132
assistors 11

3¢ vas-
cular surgery, 467
of hernia 313
depression, hypoxia due to, 132
discases, alterations 1n respiration due to,
125

of afurcation of aorta with rep!
471

of eye muscle defimuon of 188
of femoral artery and 1 by

surgery,
406

tnadequacy 1n neurosurgical pauent, 168
b t h for

graft or bypass procedure, 474
scleral defintion of 188
segmental of bladder, 359
submucous of nasal septum 196
sulzx;ogv.al gastric, specific orders following,

transurethral, of bladder tumor, post-
operative orders 369
ofsl;{)osmc, postoperauve orders for

Respiraton 122
alterations in due to anemua 125

due to aspiration, 124
due to binders, 124
due to cardjac diseases, 125
due to dehydration 125
due to distenuon 124
due to dressings 124
due 1o 1rritating gases 124
due to obstruction 125
due to pam 124
due to poor oral hyglene 125
due to position during surgery, 123
due to respiratory diseases 125
due to site of operation, 124

relief of, 246
due to accumulation of secretions, 243
due to foreign bodics, 252
endotracheal procedures for relief of,
244

following neurosurgery, 168
following thyroidectomy, 306
following tonsillectomy, 194
hypoxia due to, 132
1n pediatric patents, 481
pharyngeal suction of secretions for
relief of, 243
postoperative 243
postural dramage for relief of, 243
tracheotomy for relief of, 246
passages upper aspiration of following
oncological surgery, 406
Resuscitation equipment 15
Resusaitator mask as, 145, 146
Retention acaident following radical frontal
sinus operation 198
unnary acute 342 346
ass;qcxatcd with and following delivery
2
following gynecological surgery, 458
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Retention, unnary, i neurosurgical pa-
tient, 169
1n pediatric patients, 490

orders for, 371
Rhunoplasty, 200, 387
with cartilage implants, 338
Rib fracture, detection of, 328, 330
Room, gynecologieal recovery, 415
therapy, 415
xso%:;_uon, within mntensive therapy umt,

obstetrical recovery, 414
therapy, 414

VISItOTS , in ntensive therapy umit, 9
Rupture of bladder, reparr of, 359

of bigaments, 318

of muscles, 318

of tendons, 318

of uterus, 426, 439

SCAPULA, fracture of, detecuion of, 328, 330

Scleral buckling, defimstion of, 188
sesection, definitson of, 188

Sclerectomy, definition of, 188

Scrotum, edema of, following surgery of
external perutalia, 365

Seconal 57
dosage of, 56

Secretions, pharyngeal suction of, and
postural dramage, 243

Sedauon, 54

g or sur
gery, 335
effects of, upon cireulattan immediately
followsng surgery, 79

upon respsration, 127
following oncological surgery, 407
immedsate postoperative, 79
n nevrosurgical pauent, 169
m pediatnic pauents, 490

dosages i, 490

1 shock therapy, 107
tn status epilepticus, 170

Shock, d h b
wreaument of, 423

blood chermstry 1, 91
blood loss i, estumation of, 97
blood pressure m, 90
blood replacement in, 96
cardiogenic, teeatment of, 505
cerebral dysfunction in, 89
compensated 93

p to
of, 82
cyanosis i, 88
cyclopropane, 76
definstion of, 81
determination of circulating blood vol
ume i, 91
dugnosis of 87
laboratory tests m, 91
summary, 92
due to bums, 394
blood transfusion in treatment of,
396
prevention of, 394
symptoms of, 394
treatment of, composition of fluds
used 1n, 396
due to gynecologeal surgery, 455
effect of, upon heart, 84
upon kidneys, 84
enology of, hemodsfution 1, 85, 86
neurogenic factors 1, 86
role of bacterema mn, 87
role of hemorrhage i, 85
role of stress i, 86
role of ussue damage 1, 86
fotlowing abdominal surgery, 274
following obstetrical delvery, 428
following tonsillectomy, 194
heast rate i 90 81
hematocryt determunation 13 91
hypowa 1n, 107
wmsuln, treatment in, 527
wreversible 84
kidney See Renal wnsufficiency acute

Sedative drugs 1
of blood transfusson reactions, 122
Sepsis, puerperal prevennon of, 440
treatment of, 441
Septum nasal, submucous resection of, 196
Serum within thyrordectomy wound 311
Service facihnes of mtensive therapy unit,

33
Shucld, eye, 181
Shock, 80-111
actron of VDM 1n 84
action of VEM i 85
anesthesia for patient wreated for, 96
assocrated with acute nfections 109
avute myocarcial wnfarcuon, 505
dsabetsc acidonts coma, 523

>
following surgery, 80

oligura m 89

oral feeding 1, 108, 109

oxygen therapy in 107

pamm 99, 107

pailor in 88

pathogenesis of, 85

pauent, transportation of to istensive
therapy unst, 38

postoperauve, 80

preparauon for surgery of panent in, 95

prevenuon of, 92
n erthopedic trauma, 329

progression of, 84

pulse rate in 90, 91



Shack, Bin condition §n, R
thint in, 90
treatment of, 94-111
ACTIH and contisne in, 106
albumin in, 102
antitvetaes §n, 109
Blood plauma in €8
blood plauma expanders in, 97
conclunen conceming, 102,103
blood replacement i, 96
bloed solume determnation 8y guide
10,97
cantiac pluconides in, 110
dextran fn, 101
Digoxn In, 111
flud gelaun in, 100
heat therapy in, 110
hypothermy in, 110
mtry artersal tramfusioms In, 111
narcouds in, 107
oxypolygelaun in, 100
polyvinyl pyrrolidone in, 102
sedathves in, 107
vasodilating agents in, 110
vatopressors in, 103
van den Bergh tndex in, 92
Shunts, portacaval, 470
Sickle cell anemus in pregnancy, 443
Sigmotd and rectum, abdomnopenneal re
secuon of 287
Signs, vital, 1 unconscous patent 166
Sinks, hand, 1n intensive therapy umir, 24
Sinus(es) accessory, and nose, 196-201
frontal radical operauon on, 198

thrombosis  lateral  followwng radical
mastordectomy, 190
Stte of 1 of 1
due to, 124

INDEX 593
Saft tinwue injurics, physial examimation

Ny
sheck in, 315, 316
weatment of, 316
sutpery, 303-325
Saluuon 8) fot intrasenous therapy, rate of
sdminntration of, 117
safcty of, 17
fnuillation of, into eye, 179
Spaum, bladder, following bladder surgery,
354
Sphygmnmanometer for Intenuve therapy
unity 21
Spinal ancsthens, cffect of, upon arcula-
tien, 72
immediate postoperatse care follow-
ing, SH
cond surgery  Sce Neuronurpeny
{njuncs, detection of, 328, 331
puncture in neurosurpcal pauent, 171
surgery Sce Orthopedic surgens
Splcen, surgery of, 293
Splenectomy, 293
Sphit thickness slun grait, 377
dreyung for, 378
change of, 381
cxposed, 380
hematoma under, 381
management of donor site for, 381
Status epilepucus, sedaton in, 170
Steam snhalauon, 151
following chest surgery, 208
Stellate ganghon paralysis, induction of

172
Stent type dressings  for  split thickness
skun grafts, 378, 380

Skun condition of, 1 shock, 88
grafts and donor sites, 377
full thickness 382
dressings for, 382
management of donor site for, 382
sphit thickness 377
dressings for 378
change of 381
exposed 380
hematoma under, 381
managemnent of donor site for, 381
Postoperative observanon of, 534
Skull x ray following head myury 173
Slough following Levophed injection for
shock therapy 105
of flap foll g maxillary

1 intensive therapy unit, 17, 24
Sternal splitung inasions, care following
231

Sur up regumen, carbon dioude therapy

m 127

change 1n postuen in 127

cough 1in 126

deep breathing exercises i, 126

n prevention of thorace complica
tions, 126

mobilization 1n, 127

narcotucs and sedatsves in, 127

tracheobronchual todet as adjunct to,
128

Stomach acute dilatation of, 64
aspiration of 1 pediatnic patients, 483
surgery of See Gastric surgery

199
Small bowel surgery, 293

Sodium and potassium, roles
Iyte balance, 157 o U SAeeteo
Boft tssue mjuries, 315
hemorrhage 1n 316
obstruction 1n 315

Str Y 59, 60

1n aerosol antibiotic therapy, 148
Stress reacuon to 106

role of 1n etology of shock 86

Stretcher recovery room, reasons for stan-
dardization of 20

Stretcher type bed, 20-23
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Retention unnary, 1n neurosurgical pa-
tient, 169
1 pediatric patients, 490

R

pubic
orders for, 371
Rhunoplasty, 200, 387
with cartilage implants 388
Rub fracture, detectron of, 328, 330
Room, gynecological recovery, 415
therapy 415
xsozlauon, within mtensive therapy umt,
5

obstetrical recovery 414
therapy, 414

VISItOrs , In 1ntenstve therapy umt, 9
Rupture of bladder, reparr of, 359

of bgaments 318

of muscles, 318

of tendons, 318

of uterus, 426, 439

ScAruLA fracture of, detection of, 328 330
Scleral buckling, definion of, 188
resection, defimtion of, 188
Sclerectomy, definttion of 188
Scrotum, edema of, following surgery of
external gentalia, 365
Seconal 57
dosage of, 56
Secretions  pharyngeal suction of, and
postural dramage 243
Sedation 54
diminished, following orthopedic sur
gery 335
effects of upon crculanon immediately
following surgery 79
upon respiration, 127
following oncological surgery 407
mmmediate postoperative, 79
1 neurosurgical patient, 169
1 pediatric patents 490
dosages 1n 490
1n shock therapy 107
1mn status epilepuicus, 170
Sedauve drugs 1

Shock, attending postpartum hemorrhage,
treatment of, 423
blood chemustry 1n 91
blood loss 1n, estumation of, 97
blood pressure 111,
blood replacement in 96
cardiogenic, treatment of 505
cerebral dysfunction 1n, 89
compensated, 93

deval

to
of, 82
cyanosis 1n 88
cyclopropane, 76
definiuion of, 81
determunanon of crculating blood vol
ume 1, 91
diagnosis of, 87
laboratory tests i, 91
summary 92
due to burns, 394
lood transfusion 10 treatment of
396
prevention of, 394
symptoms of, 394
treatment of composition of flutds
used 1n, 396
due to gynecological surgery, 455
effect of, upon heart
upon kidneys, 84
etiology of, hemodifution 1n 85, 86
neurogenic factors m, 86
role of bacteremua in 87
role of hemorrhage i 85
role of stress i, 86
role of tissue damage 1o 86
following abdemmal surgery 274
following obstetrical delivery, 428
followwng tonsillectomy, 194
heart rate 10 90 91
hematocnt determnation 1, 91
hypoxia 1n, 107
msulin treatment in, 527
irreversible 84
kidney See Renal insufficiency, acute

of blood transfusion reactions, 122
Sepsis puerperal preventon of, 440
treatment of 441
Scptum nasal, submucous resccnon of 196
Serum within thyroidectomy wound 311
Service facihines of intensive therapy umt

1
Shield, eye 181
Shock 80-111
acuon of VDMn 84
action of VEM 1n 85
anesthesia for patient treated for 96
associated with acute infections 109
acute myocardial mnfarcuon 505
diabetic aadosis~coma 523

followmng surgery, 80
oliguna n, 89
oral feeding in 108, 109
oxygen therapy i 107
pamn 1 90, 107
pallor in 88
pathogenests of, 85
pattent, transportation of, to intensive
therapy umit 38
postoperative 80
preparauon for surgery of patient in, 95
prevention of 92
m orthopedic trauma, 329
progression of, 84
pulse rate 1n 90, 91



Trachcotomy patient, humidity for, 151
prophylacue, for atelectans, 130
technique, convenuonal, 249

emcrgency, 248
tnangle, Jackson s, 248
tube in laryngectomy, care of, 257

Traction head, Crutchficld tong for, 166

Traming of nunses for Intensive therapy
unit 30

Tranquihzing agents 5%

‘Transfixion of 111, definition of, 183
Transfunon, blood Sce Blood transfusnion
kidney Sce Renal smsufficrency, acute
Transpleural meduastinetomy, care follow

mg 23
Transportauon of patent, effect of, upon
arculation 79
from intcnsive therapy unit, 28, 560
following carduc surgery, 517
following intrathoracie vascular
surgery 464
following radical neck dissec
uon, 548
10 intenuve therapy unit 36
duning shock, 38
Transurethral resection of bladder tumor
postoperative ordery, 369
of prostate, postoperauve orders for,
370

Trauma See Injury{tes)
‘Traumatic wet lung 203
‘Tray chest trochar, 242
mtravenous, for cut-down h
n7

mpex 595

Tube(s), Levin, 264

long, for intestinal decompression in in
fanty, 493

Miller Abbott, 267

nephtostomy, care of, 355

pedicles and flaps, 383

occlunion of circulstion sn, 384

rectal care of, 563

thoracotomy, removal of, 224

tracheotomy, in laryngectomy, cire of,
257

Tnbﬂ(\l‘ fous, chest surgery 1 patients
with, 226
in pregnancy, 419
Tubulsr ntcrm'n, acute Scc Renal insuf-

fiaenor, oaute
“Tubules of unne
in, 311
“Tumor of bladder, fulguration of, care fol
lowing, 359
hral of, 1

tse orders, 369
surgery Sce Oncologieal surgery
‘Tyrothrian, 60

ULCER, decubitus 1n neurosurgical patient
prevennon of, 1
duodenal, blecding operauons for, carc
following 282
perforated, care following, 282
peptsc, bleeding treatment of, 512
Unconscious pauent, vital signs in 166
Upper y 1njuries, d of 328,

thoracentests, 241
treatment for intensive therapy unit
25

Treatment cards 539
contnity, mamtenance of during trans
portauon of pauent to ntensive ther
2py umit, 38
:q\zupmem n ntensive therapy unit, 24,
5

‘Trendelenburg posiion 555
Trephination defintuon of 188
Trochar chest, tray, 242
Tube(s), Abbott Rawson 268
aspiration endotracheal 245

dranage, check

33
Urenua 352
due 10 uninary obstruction 352
treatment of, 353
Um;rsng plastic procedures, cate following

surgery 356
U 1

368
Ureteropelvic junction, hgauon of blood
vessel at postoperause orders 367
Urctcm;;gmmd mmplant care following
7

s orders,

comphications following 357
postoperative orders 368

of 534
removal of following chest surgery,
223

used following chest surgery care of
222

endotracheal extubation of 558
Ewald 265 266
feedings 163 270
following gastnic surgery 278
gastric lavage 265 266
postoperative irmgation of 534
Hams 266

s care foll g 356
Urethral injury detecuon of, 330
Urnary catheters, types of, 347
com%l;?uons 10 gynecological surgery,

mn hermorrhaphy, 313
dxfﬁc;;gcs following anorectal surgery,

following chest surgery, 226
foli?jvlvmg vagmnal plastic procedures

dramage  adequate channels for pro-
vision of 342
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Stripping and ligation of varicose veins, 475
Subcutaneous njection 45
Submucous resection of nasal septum, 196
Suction drainage following chest surgery,
206 219
i pan control, 54
pharyngeal of secreuons and postural
dramage, 243
Sulfa drugs, 63
Sulfadiazine 63
Sulkowitch s test for calcium 1 urme, 309
Eupports mn pamn control 53

Thoracentests, 234
techmique of 235

tray 241
‘Thoracic surgery See Chest surgery
Tt pl care foll
227
d for, foll 74

s
chest trauma, 233

sunple, care following 227

tubes removal of, 224

with block resection of chest wall, care
following, 231

without d

foll

prap P c

orders 370

Surface area wesght formula in estimaton
of flurd requirement n burns, 395

Surgical team attitude of toward pamn 42

Sutures mn plastic surgery, 376

Swelling following rhnoplasty, 200
foll b of nasal

care g 232
‘Thorazine 58, 67
Throat 193-196
‘Thrombosts, lateral sinus followng radical
mastoidectomy 190
of cerebral arterses, 509
trearment of 509, 510

s:pm;: 196

during mtrous oxide anesthessa for, 76
Sympatheuc paralysts for acute cerebral
1scherma, 172
Syncope following surgery, 80

‘TABLE, bedside, 21
Tachycard

disease, venous followmng pul
monary embolism, treatment of 507
Thyroid crisis, 309 527
‘Thyroidectomy 303
care following 304 410
complications following 304
eye care following, 312
Tissue damage, role of, 1n etiology of shock,
86

ventnicular, 501
Tandem type infusion set 112
Tattooing, defimiion of 188

Ja) g chest surgery, 212

soft, surgery of See Sofr tissue surgery
Tong Cruschfield for head tracuon 166
‘Tonsillectomy, 193

P and m
therapy umt 25
mmediate postoperative check of, 534
‘Tendon mmuries surgical repair of, 392
rupture of 318
Teaston diumnished oxygen See Hypoxia
pneumothorax followmg chest surgery,
213
Tent, oxygen See Oxygen tent
‘Terramycin
Test(s)  lat ¥ g abd 1

111 dragnoss of shock, 91
Sulkowitch s for calcium mn urne 309

Topical h i pain control 54
Torn or ruptured bladder, repair of, care
following, 359
Toxemia, eclamptogenuc, 437
pre eclamptogenuc, mild 437
severe 438
Toxoid tetanus, 320
‘Trachea, catheter aspiration of, 244
T 1

of 128
touet 128, 204 244
Tracheotomy 246
associated with head and neck operauons,
care of, 409
cannula steps 1n cleaung, 550
steps mn routme aspiration of 550

Tetanus, 319
antitoxan 320
with burns of, 399
toxoid 320
Tetanus gas gangrene antitoxn 324
Tetany, 527

following thyrordectomy 307 410

Tetracyclines 60 63

Theophyline ethylenedamine i treat-
ment of left ventricular fatlure dosage of
503

‘Therapy umt 1ntensive See Intensie ther-

apy umt
Tharst 1n shock 90

care of, 551
extubation following 249
following chest surgery, 208
following thyroidectomy 306
1n radical neck dissections eare of 547
indicauons for, 247
nursing care following 548
charting of, 551
equpment for 550
general information concermng
549
objectives of 548



Water scal drainage, care of, 551
following carduac surgery, 545
following chest surgery, 217
Weght surface area formula in cstimation
of fluid requitement in burns, 395
Wet dressings for preparation of bumns for
grafung 402
for split thickness skin grafts, 379
lung, traumatic, 203
Wetung agents in acrowol therapy, 152
Wintng Gatmer interdental, 375
Wark sheet, nuncs , 537, 539
Wound, abdominal, surgical, care of, 262
nfecuon in, 263, 273
care following chest surgery, 2.
complications 1n gynrmlog-ul SUrgery,
459
1 peduatne patients, 491
dehuscence, 68

INDEX 597

Wound, dchiscence, in pedistne patients,
41

prevention of, 68
wgns of, 9
treatment of, 62
healing, factors cffecting, In platic sur
ey, 376
laccrated 317
penctrating, 317
thyroidectomy, scrum within, 311
Wyamine sulfate, douge of, 499

N\ ray, akull, following head injury, 173

71n¢ peroxide in treatment of gas gangrene,
325

7m-um=dc maxillary fractures, are fol
lowing, 386
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Unnary extravasauon, 340
following bladder surgery, 358
following gynecological surgery 458

Vascular surgery, peripheral, 473

drugs, 499
Vasod therapy m acute myocardial

fistulae, preop for re- J:
pair of, 449

mfections severe, associated with preg-
nancy, 442

obstruction, 353
urenua due to, 352
problems associated with pregnancy 442
retention, acute 346
associated with and following dehvery,
42

following gynecological surgery, 458
mn neurosurgical patent 169
1n pediatric patents 490
treatment of, 346
Unme formation mamtenance of, 1 glom
eruly, 341
1 tubules 341
Sullownrtch s test for calcium 1n, 309
‘Urological surgery, 339-372
hemorrhage followmg 339
muamtenance of urne formation in, 341
special problems of 339
urmary dramage following 342
extravasation following 340
Uterine bleeding, functional, 459
Uterus carcioma of, 461
mversion of following delivery 427
perforation of, 1n mstrumental abortion
431

radiation therapy of, care durng 453
rupture of, 426 439

Vacuvum outlets for mtensive therapy umt
15
‘Vaginal hemorrhage, 459
tollowmng gynecologscal surgery treat
ment of, 455
1mn pregnancy, 432
plastic procedures care followmg 451!
postoperauve orders for, 452
preparaton for 449
Vagotomy gastroenterostomy with, care
following, 280
Van den Bergh ndex i shock 92
Vaponefnin 1 aerosol therapy 149
Varicose vems, bigation and stripping of,

farction, 504
1 neurosurgical patients, 172
1n shock, 110
Vasopressor agents, 498
therapy in left ventricular failure, 504
1 shock 103
Vasoxyl dosage of 499 500
VDM, 81 85
Vens accessible for intravenous therapy m
pediatric pauents, 484, 485
cannulization of, 1n pediatnic patents,
485
varicose ligauon and stripping of 475
>
Venous hemorrhage followmng thyroidec-
tomy, 306
hromt disease P
embolism, treatment of, 507
Ventricular failure, left, acute, treatment of,
502

1t 1

fibrillavon treatment of, 501
puncture in neurosurgical patient, 171
tachycardia, treatrent of 501
Venod, Intravenous Solution procedure
for use of 507
Vesicovaginal fistula, repair of, care follow
mg 455
Visceral mmjuries detecuon of 328, 331
Visiung in recovery room 544, 561
Visitors room m intensive therapy umt 9
Vital functions, check of, following cardiac
surgery, 545
$1g0S I UNCONSCIOUS patent, 166
postoperative, routine check of, 533
Vitanun therapy, 162
1n pediatric patients, 489
mdications for, 162
Vitaruns  parenteral admumstraton  of
163

Vomiung and nausea followmng chest sur-
gery, 226
of pregnancy 435
postoperative 65
Vorutus aspiration of alterauons of resp1
ration due to 124
Vulva carcinoma of; 461
455

Vascular Jt m ped surgery  Vuhectomy, care foll
492
surgery, 463476
abdemunal, 470 WATER and electrolytes 154

mtrathoracic, 463
comphcations following 467
postoperative orders 1o 466

body physiology of 154
deficit estimauon of, 158
therapy in, 157
of 158

n of pauent

464
use of analgesics following 466

mtoxscation 397
loss, body daily table, 156



Water scal drainage, care of, 551
following candisc surgeny, 546
following chest surgery, 217
Weight surface arca formula in estimation
of fluid requircment in bums, 395
Wet dressings for prrpammn of tums for
grafung, 40:
for splat lhkkncu skin grafts, 379
lung, traumatc, 203
Wettng agents in scrosol therapy, 152
Winng Gilmer interdental 395
Work sheet, nurses , 537, 538
Wound, abdominal surpical, care of, 262
mfecuon in, 263, 273
care following chest surgeny, 224
complicauons in gynecological surgeny,
459

1n pediatric patents, 491
dehuscence, 68

INDEX 597

Wound, dchicence, in pediatnic payents,
491

prevention of, 68
wupns of, &3
treatment of, 69
healing, factors effecting, in plastic sur
geryy 376
lacerated, 317
fenctrating, 317
thyroidectomy, serum within, 311
Wyamine sulfate, douge of, 499

N\ nay, skull, following head injury, 173

Idein

I!\c of gas gang;
S

Zygomatic maxillary fractures, care fol
lowing, 356



