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Preface

THIS 1S A BOOK ABOUT TIE ATMENT Important as are yarious para-
therapeutic disciphnes, the pomt 15 finally reached at which the
surgeon must treat the specific ulment of the patient before lim
And the purposc of tlus volume 15 to tell about <uch treatment
Treatment m surgery encompasses 4 great deal—dignosts, <peerfic
preoperative and transoperatine measures, and postoperative eare
Therefore, the title Total Surgieal Management has been <clected
for this volume to achieve 2 comprehensive designation most st~
able to comvey the range of the materal Much of the matenal con
cerns mnformation that 15 usually passed down by word of mouth,
methods and procedures and viewpomts that are the exsence of
urgieal practice but which are not often publiched It was felt that
the~e things de~erved re emphasis in print

The flow of patient material through a <urgieal serviee might be
compared to flow from an artery, through the multiple arteriolar
and capillary pathwass, and out through the common venous
channel At the arterial end, all patients must hasve 2 common, basic
general evaluation Bevond this their hospital requirements and
experiences rapudly diverge through special preoperative measures
to the widest possible differences during the highlv specific operative
procedures Thereafter, special postoperative measures are required,
converging once agamn nto routine care and preparation for dis
charge

Asmay be scen 1n the diapram, the operation remains the central
act 1n total surgical management, and the importance of a competent
technical performance 1n over all success 15 paramount At operation
the surgeon commuts himself and his patients to suceess or failure,
and the nature of this defimite act of comnussion sets surgery apart
Here the value of technical proficiency can be either negated or

extended by the quality of the surgical hnowledge and Judgement,
employ ed
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pulmonary eardio renal function and other es<entinl physiologie
activities Chapters 3 through 8 deal with general problems that
mclude flwd therapy and nutntion, blood replacement and the
management of <hock, abnormal blcedng (congulation deferts), the
wound and 1ts management, preoperative and postoperatis ¢ orders,
and trauma and burn management In Chapters 9 through 18 specific
operations are taken up, using procedures which <erve as prototy pes
for speaific anatomie and phy <iologic areas of the body  Operations
on the head and nech mclude parotidectoms , hermmandibulectoms
with radieal nech dissection and tlnrowdectomy, on the thoracic
wall, radical mastectomy and thoracoplasty, for mtrathoracic pro
cedures, pulmonary recetion, gencral eardine measures, and esophag-
cal rescetion, then operations on arteries and vemns, for the abdo-
men, gastric recection, procedures on the hver and biliary tract,
splenectomy, operations on small and large bowel, the adrenals and
certain hernins Particular emphasis 1s accorded the diagnoss and
management of the acute abdomen Ifemorrhoidectomy and other
proctologic procedures are discussed In Chapter 19 a few guides
for the preoperative and postoperative care of infants are given,
and 1 Chapter 20 considerations of special importance m neuro
surgery , urology and gynecology are exammed Some points 1 the
safe use of anesthesia are taken up m Chapter 21 In Chapter 22
the problems attendant upon the tnp to the operating room are
outhned, and 1n Chapter 24 the actual mechanics of evening rounds
on both preoperative and postoperative patients are reviewed

Throughout, speafic diagnostic and therapeutie programs are
detailed, and particular attention 1s devoted to the actual manage
ment of surgical comphications

For Whom the Bool Is Intended The volume has been written
primarily for the general surgical practitioner In addition, how-
ever, 1t 1s felt that 1t will be of essentially equal value to senior
medical students, mterns and surgical residents In other words,
the aim has been to detail pomnts i ey eryday surgical practice
For 1f the “practical” material taught the adyanced medieal stu-
dent 15 not that which we as practitioners use, then our student
teaching should be revised Actually, of course, the difference be
tween the semor medical student’s information and that of the
}t);actltloner 15 largely one of quantity —though of course that of

e practitioner has also been leavened by experience
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Nonetheless substantial segments of surgical success dersve also
from effective preoperative ind postoperative care, and 1t 1s espe-
cially the preoperative and postoperative problems and complica
tions that are stressed here

Plan of Organmization First, general measures of preoperative and
postoperative care are dealt with, next specific operations, and
finally more general postoperatise problems Chapter 1 begins with
the mmtial mterview with the patient, emphacizing the importance
and the technic of getting to hnow the mdividual, the history and
phusieal examination the value of simple shetches, routme labora-
tory studies, prognostic discussions with the patient and his family
and the value of quahfied legal counsel immediately upon threat of
malpractice htigation Chapter 2 takes up the “volume of opera
bility,”” including the mmportance ind evaluation of hiologic age,
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X PRFFACE

Acl nowledgemenis A particular pleasure n writing this volume
has been that of setting down the more or less standard practices
which we employ on our surgical service In the course of domng this
I have continuously re examined with our resident staff the effec
trveness of the methods presented Dr William A Neely, formerly
Chuef Restdent and now Assistant Professor of Surgery, hindly read
the volume 1n proof Miss Mary Ruth Clayton, Miss Betty Anne
Crocher, Mrs Conme J Jarratt, and Miss Virgima B Ward assisted
with the manuseript Lastly, special appreciation 1s expressed to the
editors and staff of Grune and Stratton, Inc

James D Hanpy, MD



1 General Appm oach to the Patient

THE SUCCFSSFUL PRACTICE of surgery eombines the total preparation
of the patient with the total capacities of the mdnidual surgeon
This fuston begins with the first exammation of the patient

THE INITIAL INTERVIEW

The mit1al mnterview with the patient and the first subsequent
meetings usually establish the plane of the eventual patient-physs-
c1an relationship Thus, the physician enters the patient’s room w 1ith
all faculties alert to sense the general mood of the mdividual, his re-
action to the hospital surroundngs and to Ius pathologie condition
and the approxmnate degree of physiologic depletion The experi-
enced exanuner 1s heenly aware that his approach must be quickly
and subtly adjusted to the needs of the patient as he finds ham
For example, 1 a relatnely sunple situation, such as that of the
patient admitted for routine electin ¢ herniorrhaphy, one short mter-
1ien may serve both to gun the essential information and to “get to
know” the individual rcasonably well This 1s beeause the patient 1s
usually not very anxious He knows hus prognosis 1s good and he talks
freely In contrast, the patient who needs exploratory laparotomy
for suspected carcinoma of the ampulla of Vater may require much
more of the surgeon’s time First, the diagnos:s of obstruetive or “sur-
gical” jaundice may be m doubt—and hepatitis 1s a definite contra-
mdieation to major surgery Second, the patient has usually been 11l
for some tame, and his physician often has not been able to be specific
regarding diagnosis and treatment The patient has long since inter-
preted the jaundice, weight loss, anorevia and lack of effective ther-
apy as omnous phenomena, and he perhaps wonders silently
whether or not he has a tumor about which the doctors have not told
him Such a patient cannot be adequately hnown during an mitial
brief interview Time, patience, perception and sympathy are all re-
quired to allow this mndividual to develop full confidence m his sur-
geon Frequently the confidence of the patient 1s strengthened when
he observes the confidence which nurses, house officers, friends and

1
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the patient mav runble aunlessh unles prompted and reoriented
from tune to tune

A= the listors tahmy, proeeeds the patient widl m most mstances
cradually relan and begn to talk more and niore frech In this re-
speet, the mechames of takmg the history and porfornmng the n-
sumg phy sreal examunation afford hoth theall iteeace patient and the
urgeon a form of purposefnl and =omewhat ohjeetne actnaty as
they are Letting, ewotionally aequunted with and ndjusted to each
other \gam, the mtermeshmg of perconalities s o smgularh desir-
able feature which colors all subsequent phases of managumnent

Any speerfic complamts which the patient hias must not be ignored,
evenif they are “obviously ' wrrelevant I the patient consuders them
unportant, they are smportant 1hey must he histened to attentiveh
or else lus confidence will be mmprired

Tmally, 1t has been noted that the examiner must adjust his mood
to that of the patient If levtty 15 nished, 1t 15 offered wath the full
realization that most patients approach 2 major operation m A <ori-
ous frame of mind In generalit 13 safer to ndopt 2 eorchial but serious

attitude Cheerful optimmsin s alwass welcomed by the anvious sub-
ject

THE PHYSICAL EXAMINATION

One hallmarh of the competent phisteran 1s the eare, perception
and aceuraey with which he performs and records the ehineal ex-
amnation oreover, the patient 1s quich to appreciate that 2 com-
plete examination has been carried out Iew other facets of patient
care are so easily attamable and so often ignored as 15 the orderly
head to toe physical exammnation Since many mdniduals hwe
nes er had a systematic exammation, the subject 15 almost mvanably
fas orablv impressed Frequently omuitted 1s the metieulous exainma-
tion of the oropharyny and breasts, as well as rectal and pelvie en-
aminations Patients also expect the blood pressure to be taken (“He
didn’t even tahe my blood pressure’ )

Naturally speasl attention will be direeted to the areas of the
body which have been mentioned by the patient during the history
Simple shetehes enhance the 1alue of the record (rrec 1)

ROUTINE LABORATORY STUDIES

The serology, blood count and urinalysis should be done routmely
as screemng procedures The chest s ray belongs almost m the same
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relatives have m the surgeon Therefore, the effectrye psychologic
preparation of the patient must be extended to every person with
whom he will have exther direct or indirect contact, and experienced
surgeons take full ady intage of these relationships Discouraging m-
formation from friends, nurses or even other patients has caused
many an mdnidual to refuse operation

As 1mplied, 1t 15 not always advisable to attempt to accomplish
every thing m one session, especially 1f there 1s no emergency At each
of a series of visits one can learn to know his worried or 1ll-at ease
patient just a httle bit better, until matual trust and respect have
been developed

These relationships are intangibles, to be sure, but they are a part
of the essence of surgieal experience and skill To be appreciated,
the doctor-patient relationship must be felt, to be felt, 1t must be
earned

THE HISTORY ITSELF

It 1s very important to approach the patient with an open mnd
One 18 well advised, 1n most mstances, to decline adyvance informa
tion regarding other physicians’ opmions and findings These 1re
available 1 the record, and they can be consulted subsequent to a
completely independent and unhiased appraisal of the case

The actual formal clinical evaluation begins with the elicitation
of an accurate and suffiently detailed history to permut proper
analysis Every item of possibly useful mformation regarding the
presenting complaint will have been woven nto a fabric which one
hopes will provide a mosaic of the disease The presenting com
plaints the review of systems the past medical history (1s the prob
able intestinal obstruction duc to old postoperatst ¢ adhesions?), the
fanuly history (the “bleeders grandfather was a hemophihac) and
the soctal history (hemoptysis in the heavy smoker of hematemests
m the heavy drinker) are all needed for 2 comprehensive evaluation
of the patient

As the taking of the patient’s history proceeds, the experienced
exammer will heep in mind and methodieally seek to ehmmate or mn-
clude the various diagnostic posstbilities which the symptoms sug-
gest W hile 1t 1s preferable to allow the subject to tell his story in his
own way, 1t 15 not always practicable The examiner may wish to
break mn to confirm or further to develop specific complaints Too,
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Tamy J—Profcenronal Communication Obligatione

1 1o I'iment anp His Tauy The cintes nu 1o pownts of particular in
patient and appropnate relatives terest and mportance which may
must be briefed i advance of opera an o connection wath theea e (e g,
tion »f cnous musunderat indings and n friction rub, eall tenderne ¢ low
in~tances of distrust are not to anse plavmy chlonde level or o space
A free and frank preaperatine dis problem’ on the chest filin)
cu wion 15 exceedingly helpful mn pre t To Reyrinmisa Puysician Tyen
paring all concerned for whatever though the patient may be n a hos
rewults may be achieved by the sur pital fifty mles away, the family
Eery phyatetan 18 eften expected by the

2 To Nursrs The orders should he {aauly to be informed at all times He
clearly and preer ely wrtten at a may plan to attend the operatton,
ume early cnough sn advance of often at the inwstence of the relatives

surgery, and they should be brought
immediately to the attention of the
nur g stafl 1n accordance with s
tablished procedure in the hosptal
concerned It 19 al o helpful to inch
cate what operation 13 contemplated

and certainly he must care for the
prtient on i charge  Fhus, he should
be called at some time prior to sur
gery  the ‘work up  findings are
then deseribed and the date for sur

eg Preoperative Orders (For Chole gery given A cull following surgery
cystectomy) (or less effectine a note) will let the
3 To Imuenratr CoLLEagurs The i doctor hnow immediately what way
dividual member of the surgical team found and done and what postopera
should call attention 1n the progress tive measures will probably be re
notes and otherwise inform his asso quired when the patient comes home

LEGAL PROBLEMS

Virtually every surgeon 1s apt to be sued or threatened with a law
suit at some tume 1n his earcer Naturally each hopes that he will
escape this experience, but he must nevertheless be prepared for suit
m every case that he treats

The best protection agamnst law smts resides i detailed records
Permission for operation should be properly signed It 1s well to re-
member that no operation ean be guaranteed and that criticisin of
previous treatment by others may prompt = patient to file clums
when no such thought had been entertained before Most tmpor-
tant, at the first hint of possible suit one's attorney and hability -
surance carrier should be notafied, and all records should be carefully
put mto safekeeping

Finally, the physician should take the time to learn something of
legal procedure In domng so he will come to realize that the Jegal
profession has 1ts own set of rules and goals These differ marhedly
from those of the medical profession, and the immediate recourse to
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Fie 1—\ ample diagram vasth facilitates 11 yalization by others of the patholog
the operation be t «uted to the patient and the patient be t surted to the operation

category In patients above the age of 50 the N PN and fastng
blood sugar levels and an electrocardiogram constitute sound pre-
operative measures Specal studies having to do with particular sys-
tems will be presented mn various subsequent chapters

DISCUSSIONS WITH PATIENT AND FAMILY

It 15 2 good practice, after completing the mitial evaluation of the
case to sit down with the patient and responstble members of his
famuly and discuss the probable diagnosis, whether or not an op-
eration 1s mdieated, what can reasonably be hoped for immediately
and what the ultimate outcome mayv be Of course, a “completely
hopeless” prognosis may be mitigated m the presence of the patient,
but the family should know the stark truth, ms<ofar as 1t can be per-
cenved It 1s al<o our practice to conclude the discussion with an of-
fer to answer any questions which the patient or hus family may have
If questions concerning the fee are asked, thev are answered
promptly

Such an approach usually convinces the patient that the operation
1s necessary, that all possible contingeneies are being anticipated and
prepared for, and that us life 1s being entrusted to the care of 1 com-
petent surgeon (TABLE 1)
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Virtually every surgeon 1s apt to be sued or threatened with 2 lawn
suit at some time m lus career Naturally each hopes that he will
eseape this evperience, but he must nevertheless be prepared for suit
mn every case that he treats

The best protection agamst law smis resides 1n detaled records
Permission for operation should be properly signed It 1s well to re-
member that no operation can be guaranteed and that enticsm of
previous treatment by others may prompt a patient to file claims
when no such thought had been entertained before Most mnpor-
tant, at the first hint of possible smit one’s attorney and Lahility 1n-
surance carnier should be notified, and all records should be carefully
put mto safeheeping

Finally, the physician should take the time to learn somethmg of
legal procedure In doing so he will come to realize that the legal
profession has 1ts own set of rules and goals These differ markedly
from those of the medical profession, and the immediate recourse to
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Fic 1—A simple diagram vastly facilitates visuilization by others of the pathology
the operation best suited to the patient 1nd the patient best suited to the operation

category In patients above the age of 50 the NP N and fasting
blood sugar levels and an electrocardiogram constitute sound pre-
operatny e measures Special studies having to do with particular sys-
tems will be presented 1n various subsequent chapters

DISCUSSIONS WITH PATIENT AND FAMILY

It 1s a good practice, after completing the initial evaluation of the
case, to s1t down with the patient and responsible members of hus
family and discuss the probable diagnosis, whether or not an op-
eration 1s mdicated, what can reasonably be hoped for immediately
and what the ultimate outcome may be Of course, a “completely
hopeless” prognosis may be mitigated in the presence of the patient,
but the family should know the stark truth, msofar as 1t ean be per-
cenved It 1s also our practice to conclude the discussion with an of-
fer to answer any questions which the patient or his family may have
If questions concerning the fee are ashed, they are answered
promptly

Such an approach usually convinces the patient that the operation
15 necessary, that all possible contingencies are being anticipated and
prepared for, and that his hfe 1s being entrusted to the care of a com-
petent surgeon (TABLE 1)



2 The Volume of Operability

W 1500V conct VNG what surgers the mdinadual patient ean wath-
stand 15 usually reforred to as “surgmeal judgment It s what s
utthzed n the  selection of patients ' for a particular operation Not
only must the patsent be ble to survive the proecdure m question
but there must be a good ehance that he wiil be benefited sigmifi-
cantly The ability to estunate aceuratels the ehnseal probabihties m
a given situation 18 derned m large moasure from provious esperi-
ence Nevertheless there ase cortan gusdes that anyone can methodr-
cally follow with reasonable success These will now be resiewed
(rio 2)

Age The terms chironologic age and biologie age have beun devel-
oped to denote the aetual age m years as contrasted with the rcatne
physiolome youth of the mdinidual Many patients are “old” 1 60,
whereas others are 1 (veellent physiologic condition at 75 or more
Thercfore, both chronologic and biologic age are useful considera-
tions 1 estimating the operatn e rish

W hale one does not hesitate to perform surgery on an elderly per-
son when the pathologie condition justifies the nish 1t wonld be m-
aceurate to msist that youth does not reduce the hazards of most
major operations Put simply more patients of 20 willsunnne a grven
operation than will patients of 70 This 15 because both the mnmedi-
ate mortality nd the postoperative compheations increase as old
age approaches Cardise decompensation cerebroy aseular aceidents
pulmonary nsuffimency nd renat failure represent complications
which oceur more frequently with adianeng age In plumning sur-
gery w older persons 1t 15 unportant to estimate the total physio-
loge reserves and then to adjust the magnitude of the surgery to the
volume of operabihity

Cardiovascular System Tt 1s 2 good pohcy to request an electro-
ardiogram m all patients over 50 Whereas valvular and hyperten~
sive heart disease can usually be detected by the physieal exanmina-

tion  asymptomatic coronary and myocardial disease may be
detected onh with the BCG, 1f at all Agam, 1f evrdence of serous

7
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competent legal advice 1n all threatened litigation 1s the only safe
procedure for most physicians to consider
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ston and aseites must be detected and remoy ed, 1 most cases, to un-
prove pulmonary ientiation Blood transfusion during surgery
should be employ ed with particular cantion Trequent tracheal as-
puration, sufficient atropme and, if needed, positnve pressure ovygen
therapy may be used to reduce flud m the tracheobronehial tree af
pulmonary edema should develop Venous teurmaquets and amimo-
phylime may prote benefieinl m the further therapy of this condi-
tion Chlorpromazine has been used to reduee the central blood vol-
ume mn such patients
Pulmonary Reserve One of the commonest cruses of dunushed
pulmonary function 1s that produced by “sensle’” emphysema How-
ever, a great many pathologie conditions ¢ sigmficantly smpar
pulmonary reserve Smnee ndequate lung funetion 1s essenttnl to sur-
gical success, the appropriate elinzeal and laboratory studies should
be employ ed m any patient who grves evidence of pulmonary msuffi-
ciency or disabihity These are considered m some detail m CEHAPTFR
11, but the patient with sigmfieant nlateral pleural effusion obvi~
ously constitutes a poor anesthetse rish
Patients with advanced pulmonary disease are often better man-
aged with a loeal or spinal anesthetic W here general anesthesia must
be used 1n the emph)sematous subject, the pulmonary ventilation
should be contmuously effectne m the postoperatne perod, the
metitable quantitatne and perhaps qualtatne alterations in the
bronchial secretions are a special hazard in these subjects Breath-
mg exercises, bronchodilators and humdifiers may enhance the effi-
ciency of respiration and prevent pulmonary msufficency for CO.
ehmnation and ovygen uptahe
Few problems are more distressing than respirators wsufficsency
that has been precipitated by an electnve operation Patients with
borderhne lung function are poor operatn e rishs
RBenal M'unction Electrie major operations are rarely performed
m patients who are hnown to be 1 renal failure so serrous 1s this
pathologie state Unfortunately the “high normal” NPN level
reported preoperatuely may have reflected marginal renal compen-
sation. and the sdditional stress of anesthesin operation may result
tn frank renal msufficiency Where postoperatie renal wsufficiencs
devefops due to the effect of hypotension on previously normal had-
heys recodery may continue until almost normal function has heen
restored In contrast the most that can be hoped for 1 the patient
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Fi. 2—The Volume of Operabiity Many factors must be considered 1 =electing
the operation best «ited to the patient and the pattent best stited to the operation

myocardial disease 1s disclosed, an elective operation may be aban-
doned or an essential procedure modified

As a rule digitalization can be delayed until 1t 15 obviously m-
dicated Digitalis preparations now available pernut very rapid
achievement of digitalis effects Lanatoside C 1s a useful drug 1n this
respect

Patients with valyular heart disease, especially those with moder-
ately severe mitral regurgitation, may tolerate surgery surprisingly
well In contrast, patients with coronary disease, anging assoclated
with aortic regurgitation or stenosis, or mutral stenosis with 1ts rish
of pulmonary edem« constitute serious operative rishs, and elective
surgery may be contramndicated Patients with severe hypertenston
are particularly prone to develop myoeardial mfaretion, acute pul
monary edema hemiplegry or renal farlure Any fall in blood pres-
sure during anesthesta perhaps due to spinal block of the sympa-
theties to the lower half of the body, 15 especially hazardous m the
previously hypertensive subject

In brief, the proper procedures must be employed n the cardiac
patient to avoid shock due to faltering of the “pump ” In addition to
digitalization where 1ndicated such measures include the elimina-
tion of edema flid with duretics and salt restriction Pleural effu-
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3 anous other factors wineh must be taken imto nccount 1 assessing,
the operatis e rish are shown m pioure 2 These wd many other even
Joss sharph defined factors such s for example, the patient’s gen-
erilappearance to the experienced observer must be weighed m eval-
uating the total physwlogie reserves of the preoperative subject

THE FUNCTIONAL RESERVE OF INDIVIDUAL ORGANS

One does not always appreeate the remarhable degree to which
rosors e funetion 15 ataslable to the normal y outhful adult This point
15 emphasized below where the mnounts of tissue of different organs
that ean be saerificed, with “adequate” residual funetion, have been
wdscated

At proximate

Organ Tatal S12¢ or “umber :hmm%eqmremmt
Lungs 20 segments 5 segments
Small Bowel 22 feet 5 fert
Judagy s 2 <1
Ywver 2 prinetpal Jobes <1 lobe
Adrenala 2 <15 of 1
Parathy rowds 4 1

Therefore, 1 the young person whaose body tissues are functionmg
mavmally, there 15 4 tremendous margin of <afety In contrast m
the elderly patient whose cardiac-pulmonary-renal tissues are yun-
pawed tissue can be sacnificed with much less freedom To perform
a pneumonectomy or 2 nephrectomy i the person of ads anced age 1s
often to rish pulinonary or renal msufficiency
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TanLE 2~Normal Chemastry V alues in Blood end Urine

Constitucnt (in Blood Normat Value o S Normal Value
BUN 8-15mg % Ca (on low Ca diet)] 0 1-03 Gm
Bromsulflein reten >5-10% after 45’ )Creatimne 0 7-1 8Gm

tion
Ca 9-11 mg %
(5 mEq /L)
Ci 97-106 mEq /L 17 ketosteroids W0 mg (9)
15 mg (")

CO. 20-30 ml q /1 h 40-65 mLq
I'BS 50-120 mg % No 130-200 mbq
17-21-Hj droxy cortr Tree 7-15 g %

costeroids Cony 2-5ug %

L 35-55mLq /L
Mg 15-55 mEq /L
Na 138-147 mI"q /L
NPN 25-40 mg %

P 3045mg %

with chronic renal disease 1s often merely a return to the precarious
balance that evisted preoperatively

Like the routime ECG m patients over 50, the routine preopera-
tine N PN or BUN measurement 1s an umportant screening test
(TaBLE 2) If the specific gravity of the urine 1s below 1015 or the
N PN elevated, the more elaborate studies such as the urea_clear-
ance (for estimating glom(ruhr filtration), the coneentration test
(for measuring tubular/reabsarpnon) and the RSP test (for meas
uring tubular 4nass and excretory€apacity) should be performed

The patient who has marginal renal functiona
require the formation of much more than the pormal volume_of
urine w order to excrete the approximately 35 Gin of sohids formed
duly by body metabolism

Nutrition, Water and Salt Reserves and Blood Volume These
factors, all of which are vitally important m influencing the volume
of operability, will be separately discussed m future chapters It 15
sufficient to state that mmadequate nutrition has been shown to un-
pair the function of all organs of the body Shock quickly follows the
marked depletion of water and electrolytes, or the acute depletion
of the red cell mass Moreover cven if the blood pressure should be
normal at the start of anesthesin the vasodilatation which often en-
sues will too frequently result in abrupt hypotension m the subject
whose blood volume 1s depleted
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Pryromic Osstrvemion  Age 52 Wt 132

Physical Ezam Marhed dehydration {(water Joss = §% body wt ~see text)
Lab Cl—i0 mig /L (Normal 103)
COy ~36 mEg /L (Mormal 27)

Ry Volume Defiest 132 — 22 = 00 hy X §% = 4800 ce
Salt? Tes 70+ 30 = K6 mlg {Nhorms! 130)

Grve 500 ee 3% NaCl follow by 085% MaClin glucose
A Defient? Lakely Later 08% LCL IV
Rate Guethe 5L in8-12 hr

equals 5 6 liters of water required—the defieit) , moderate dehydra-
tion 6 per cent, and muld dehydration, 4 per cent

Thus, having estimated that the 70 Kg man who gives elincal
evidence of severe dehydration has lost from 5 to 6 hters of body
weight as water and needs this volume for replacement, what salts
shall the fivst 5 hiters of replacement find contam?

The salt (osmolar) deficit 1s estimated on the basis of laboratory
data While a hiter of 1sotonic saline 15 being wfused, the laboratory
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For MaNY SURGEONS the term preoperative and postoperative care 1s
almost synonymous with preoperative and postoperatis e flurd ther-
apy and nutrition This emphasizes the importance shich all now
accord the effectrve replacement of water, salt, protemn and calorie
deficits, both prior to and following surgery

The purpose here 15 to outline preoperatn e and postoperative flid
and nutritional therapy for the depleted subject and for the normal
subject comimng to an eleetive operation

REPLACEMENT OF WATER AND SALT DEFICITS

The following orderly series of steps may be used mn the diagnosis
and treatment of the vast majority of patients who enter the hospital
with derangements mn water balance In surgical patients the defect
on admussion 1s usually one of flurd deficit due to vomting or diar-
rhea Both water and electrolytes will have been lost, though the
electroly te depletion may be relatively greater than water depletion
often because only salt-free fluxd has been ingested durmg the pe-
riod of vomiting The clements which must be replaced are most
commonly water, sodwum, chloride and potassiym

How, though, does one decide the approximate volume and elec-
troly te composition of the fluid that must be grven n therapy?

Diagnosis of Flud Imbalance

The diagnosis of the degree and the type of fluid imbalance (TABLES
3 anp 4) which has been produced will be made on the basis of both
climical and laboratory data The degree of dehydration (the volume
deficit that must be replaced) 1s estumated largely from the appear-
ance of the patient and the circulatory status Is the tongue dry, the
shin turgor dimmushed the eyeballs soft and sunken, the pulse
thready and rapid and the blood pressure approaching a shock Jevel?
Is the urine scant and concentrated?

Severe evidence of dehydration reflects a volume of water loss
equal to from 8 to 10 per cent of body weight (8 per cent of 70 Kg

12
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Fic 3—Plasma Electrolyte Values An undesstanding of normal and abnormal
playma elcctrobte relationships 19 essential to sntelligent flnd therapy  {Redrawn
from Gamble J L Chemical Anatemy Phisiologs and Pathologs of Extracelluter
Fluid Cambndge Me s Hanard Unneraty Press 1049)

mg with semtilating scotoma may be preaypitated The dose of
suth-molar MNECL ss approsimately 42 ee /Kg of body weight to
lower the plasma ‘ CQ_’ 1 mLq /L

Treatment of Metabohe lcdoms For the acidosis of diabetes
mellitus or renal dysfunction one may use esther sodwra biearhonate
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measurements of plasma carbon dioxide combiming power (“C0.”)
and chloride can be obtained and if available, sodium and potassium
levels Normally, the plasma “CO_” level 18 about 27 mEq /L, and
the chlonde level 1s about 103 mEq /L. The sum of these values 1s
130 mEq /L If the sum s less than 120, relatnely more salt than
water 1s required mn therapy, 1f the sum 1s approximately 130, 150~
tonie saline (5 Iiters) may be used, 1f the sum 1s greater than 135,
relatny ely more water (as glucose solution) than salt w1l be required
Actually, since to infuse sodrum chloride solution introduces a phys-
10logie excess of chloride relative to sodum (rre 3) and will even-
tually produce acidosis, there 1s an mereasmg tendency to use a
solution contatming one-third sodium bicarbonate (sixth-melar) and
two-thirds 1sotonie sodium chloride for mntravenous nfusion This of
course gives an excess of sodium 1on relative to chloride 10n m the
reparr fllud which corresponds to the normal plasma sodiun (142
mEq /L ) and chloride (103 mEq /L) values
Having estimated the volume deficit (56 liters) and the salt defi-
cit (or excess), one next diagnoses the state of acid-base balance
This 1s based on the plasma “CO_” value plus the clincal appraisal of
the patient For example, a high plasma “CO_" value could reflect
erther metabolic alkalosis or respiratory acidosis However, the fact
that the patient has been vomiting from probable pylorie obstruc-
tion, taken together with apparently adequate resprratory function
favors the diagnosis of metabolic alkalosis The alkalosts 1s usually
due to a loss of both chloride and potassium, and 1t 1s perhips the
commonest type of acid-basc umbalance encountered on a surgial
service Asarule the metabolic alhalosis does not require the intra
venous admimstration of hydrochloric acid or ammonium chloride
As free renal function 1s restored with the isotonie salt solution,
which m 1tself 1s acid when compired with plasma, the kidney will
retain what 1s needed to restore acid base balance Morcover, potas-
sium may safely be administered once urme output s re-established,
a potassium deficit mav erther cause or aggravate metabolic alha-
losis
Treatment of Metabolic Allalosis Only when signs of alkalotic
tetany deselop are special acidify ing solutions used Tetany 1s more
apt to develop m the alkalotic mfant than the alkalotic adult When
hydrachlorie acid solution 1s used 1t should be given 1n 1sotonie saline
to avord pam (due to hypotonicity ?) Ammonium chloride solution
(srxth melar) must not be grien too rapidly, else n-usea and vomt-
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Fic 3—Plasma Flcetrolyte Values An understanding of normal and abnormal
pla ma electrolyte relationships 13 essential to mtelligent flud therapy (Redrawn
from Gamble J L Chemcal Anatomy Physiology and Pathology of Extracellular
Flud Cambridge Mass Harvard Unnersity Press 1949 )

mg with scintillating scotoma may be precipitated The dose of
sixth molar NH,C1 1s approammately 4 2 ec /Kg of body weight to
lower the plasma “CO ” 1 mEq /L

Treatment of Metabolic Acidosis For the acidosis of diabetes
mellitus or renal dy sfunction one may use either sodium biearbonate
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or sodium Iactate 1 therapy The dosage of sixth-molar Iactate re-
quired to rawse the plasma “C0O_” 1 mEq /L 1s 42 ec /Kg of body
weight When using sodium bicarbonate in the treatment of acidosis
m adults, we usually infuse 15 Gm 1n a hiter of water and thereafter
rechech the plasma “CO,” level to determme the effect before giving
further alhali The effect of 2 g1ven amount of therapy will vary con-
siderably from one patient to another

Specific 1on deficits, particularly those of potassium and caleium,
may appear as rehydration proceeds Pofassium deficiency 1s re-
flected 1 the ECG and n the plasma potassium level as measured
with the flame photometer Once effective renal function 1s restored,
6 Gm of potassium chloride may be given n a Iiter of saline or glu-
cose solution This represents an 0 6 per cent solution of potassium
chloride or 80 mEq of potasstum 1on The average daily excretion
of potasstum 1n the urine 15 about 50 mEq Thus, to overcome a
severe deficit one must give perhaps 12 Gm or more of potassium
chloride mn divided doses each day It 1s well to infuse no more than
6 Gm over any given 2 hour period lest hy perkalem:a be produced
Once the patient 1s taking food by mouth the potassium defieit usu-
ally disappears, mn the absence of ACTH or corticosteroid therapy

Calctum deficits are treated with intray enous caleium gluconate or
caleium lactate A dose of one or more grams 1» given and repeated as
required As soon as oral intake 1s feasible, any residual defieit can
be treated with a daily intake of 12 Gm of caleium gluconate or lac-
tate i divided doses

Summary Flud Replacement

The 5 6 liters of fluid estimated to represent the volume deficit of
a severely dehydrated 70 Kg adult would be given at variable rates
of speed, depending on the ehnieal circumstances, and 1t would be
given 1n the form of 1sotonie sodium chloride solution or 1sotonie so-
dium chloride sodium carbonate solution (two-thirds NaCl wnd
one-third NaHCOy)

If the patient has small bow el obstruction for which early surgery
18 required, perhaps only 3 liters would be given mn 2 hours, the re-
mamder of the deficit bemg replaced postoperatnely On the other
hand, 1f vomiting has been due to pyloric obstruction which does not
require an emergency operatton, then a period of 12 hours may be
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utihized m mfusing the 6 hters (estunated defiet, 56 hters) of
flurd In addition, during this 12 hours continuing losses would have
oceurred m the form of gastric suction, urme and msensible loss
(sweat and lung v aporization) 'Lns defiet must be added to the ad-
nusston volume defieit, but 1t can be tahen into consideration in plan-
mng flurd ntake for the second day of hospitalization One does not
expect completely to correet 1 a period of hours the losses that have
oceurred over a period of days Rather, where time permuts, the ob-
jective 1s to improv e the general condition of the patient and to re-
store deranged plasma electrolyte values to normal m an orderly
fashion This may require from 48 to 72 hours if sevcre electrolyte
derangement has occurred

One of the more difficult problems m fluid management 1s that of
detecting 1 volume defieit i the postoperative patient, especially
when the urine volume 1s abos e normal Unless the plasma sodium,
chloride and N PN levels rise, one 1s foreed to rely Iargely on physi-
cal signs of dehydration n dingnosing a relatine water deficiency
However, the use of seales for weighing a eritieally 111 patient daily
will remov e much of the guesswork regarding whether or not the pa-
tient 1s bemg underhy drated or overhydrated Of eourse, a carefully
Lept intake-output record 1s of great assistance, but excessi e sweat-
ing mn the febrile patient confuses the ssue

It cannot be too strongly emphasized that suceessful filurd manage-
ment entails frequent observation of the patient and repeated meas-
urement of plasma electrolyte values If therapy 1s not producing
the desired results, 1t must be revised (See also TABLES § AND 6 )

PREOPERATIVE AND POSTOPERATIVE NUTRITION

Water and salts are essential elements of nutrition, but the term

nutrition usually connotes the intake of protem, fat, carbohydrate
and vitamins

TasLe 5—Normal Darly Flurd and Electrolyte Requirements 1n Adults
1 Water
2 1200 cc for unne
b 1000 cc for insensible loss (skin and lungs)
¢ 300 cc 1n feces
Total—2 500 cc
2 Sodium chloride—6-8 Gm
3 Potassium chloride—6 Gm (approx 80 mEq of k)
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TasLE 6—Repair Solutions in Flind Therapy*

1 lure Warter DericiENcy Hyperos KCln 045% NaCl (approximately
molarits  hy pertomeity 5% glucose 80 mEq K/L) In «evere deficiency
1 water with adequate renal function one may

2 Warer avp Savr Dericievey Iso give 12 per cent ACl (12 Gm /L)
osmolarity 0850% (85 Gm) NaCl provided the patient s carefully and
m 5% gluco e solution (145 mPq continuously examined and the in
Na/L and 45 mEq CI/I ) fusion does not exceed a rate of 60
Hipo osmolarity 3% NaCl (513 drop~/min
mLg or mOsm of Na and 513 5 Actoosis /6 sedium lictate solu
mEq or mOsm of CI/L) tion (16 Gm /L) or M/6 sodium br

3 I\TRACELLULAR WATER AND SaLT carbonate (14 Gm /L)

DerLeTion In CHiLpreEn  Solution Alhelosts  Adults 2% ammontum
composed of 2 prrts 085% NaCl and chloride solution (20 Gm NH.
1 part M/6 lactate or M/6 NaHCO; Cl/L') Hydrochloric aad 1n
This 1nfusion provides no potas rum saline may al o be used

but a relative excess of chlonde 13 Children 3/6 ammomum chlonde
avorded <olution (¢ Gm NH.Cl or ap

4 Porassrunt Derrcrencey 06% (0 Gm ) proximately 167 mla CI/L)

* From Hardy J D Fluid Therapy Philadelplta ea and Febiger 1904

Chmeal Volue of Adequate Nutrition

Numerous studies have documented the fact that all organs are
adversely affected by one or more forms of starvation, starvation s
a major feature of many 1llnesses of special interest to surgeons The
nervous system funetions abnormally, both as to mood and motor
activity, when severe calorie and/or thiammne deficiency evists Pul-
monary mfections commonly reflect lowered tissue resistance m
starved populations Anemia hypoprotememia, dunmished heart
size and less effictent vascular (postural) reflexes hinder normal cir-
culatory function in milnourished subjects Hepatic crrrhosts follows
certamn forms of protemn depletion Abnormal gut motihty and ab-
sorption may reflect vitanun deficiencies Vany endocrme organs—
mcludmg the prtwitary thyroid, adrenals and testes—exhibit hy po-
function m starved individuals

These facts together with the mereased operatrve morbidity and
mortahty frequently observed m starved patients afford an ade-
quate basis for diligent efforts to ninprove the nutritional status of
patients who are depleted And the word diligent 1s chosen deliber-
ately, for fen therapeutic endeayors are Jess dramatie and more time-
consuming thin nutritional rehabilitation Nevertheless, 1t 1s only
through persistent effort day after day that a nutritional intake can
be achieved which truly begmns to restore normal mass and activity
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m the vartous organs and depots of the body That 15, whereas cor-
rectnne flurd theraps for severe clectroly te umbalance may require
only several days, restorative nutrition n sesere protem-v itamin-
calonc depletion requires weehs and even months Fortunately, 1f by
aggressive realimentation one ean reverse weight decline and cause
the patient to gan even 2 few pounds, perhaps m a pertod of from a
week to 10 days, then even this umprovement m nutritional status
may mprove the operatnve rish remarhably

Basic Nutrihonal Requirements

Tt 15 useful to have m mmnd what the mmmal requirements of the
adult patient mught be 1f he remamed quietly m bed and free from
fever or unusual losses (such as by enteric fistula or open wound)
The calorie requirement ranges from 23 to 30 calories/Kg of body
weight, and the protem requirement 1s approxumately 1 to 15
Gm /Kg of body weight However, the very fat person has 2 rela-
tively low lean body mass, expressed as a percentage of body weght,
since fat 1s less active metabolieally than s muscle, the fat person
would require relatnvely fewer calortes and grams of protem per
kilogram than would 4 lean muscular subject of the same body
weight

Again, the values given are mmimal values Fever, inereased me-
tabolisin from hormonal alterations, exercise, and external losses as
from wounds or fistulas will merease the nutnitive requirements
Therefore, the therapeutic aim 15 not to calculate precisely what the
requirements may be but to make certain that the requirements mn
the mdsv idual under treatment are actually exceeded by the protem,
calorte and vitamin mtake Accordingly, an mtake of from 3,000 to
6,000 calories and from 150 to 200 G of proten 1s usually striven
for A multisitamin compound 1s employ ed which provides 1n ¢ucess
of probable requirements of the vitammns contamed theremn Above
all, one must make certain that the diet preseribed 1s actually con-
sumed by the patient, and that substantial amounts of the mgested
nutrients are not lost because of diarrhea For accurate data m the
critreally 11l patient, the dietitian should be ashed to estimate the
food values of matenals 1n the preseribed diet that are not eaten by
the patient, these values are then subtracted from the total diet to
estimate the protemn and caloric values of the food that was mgested

The requirements for different, food elements are considered 1n de-
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tail m “Therapeutic Nutrition,” Publication 234 of the National
Academy of Science, National Research Council, Washington 25,
D C

Notritive Value of Different Foodstuffs

Therapeutiec alimentation, to be effective, must take into account
the caloric and protein values of different foodstuffs, which follow

Substance Cal /gram
Carboby drate 4
Protemn 4
Fat 9
Aleohel 7

Thus, mtravenous glucose, fructose and protem hydrolysate 2ll
afford 4 calories/Gm Since most diet trays are made up of sohd foods,
often of a complex nature, 1t 15 necessary to have reference tables
which may be consulted 1n computing caloric, fat, carbohy drate and
protem values Valuable data of this type have been published m
“Composition of Foods,” (Raw, Processed, Prepared), U S De-
partment of Agriculture Handbook No 8

The Therapeutic Hospital Diet

The patient who 1s most i need of therapeutic alimentation 15
likely to be the one whose appetite 1s the most capricious For this
reason 1t 1s highly desirable that food of proper composition be served
as attractively as possible Details are to be dwelt upon (1) The
food should be hot and served promptly, (2) the coffee and soup
should not be spilled on the tray and these should also be hot, (3) the
personnel serving the food should assist by being prompt, quiet, cour-
teous and co operative, (4) patients who cannot easily feed them-
selves must be assisted, and (5) pleasing colors with perhaps a small
flower may enhance the patient’s appetite (F1c 4)

The amm 1s usually to achieve the maximum ingestion of calories
and protemn This requires of course, that the patient consume the
diet It has been fully accepted that concessions must often be made
to ensure that the food will be taken For example, the high protein-
low fat diet may be so unpalatable that 1t 1s not eaten This results
1 a large residue on the tray returned to the diet hitchen—food that
15 “on the order sheet but not in the patient ” Therefore, m recent
years the rigid high caloric high protemn-low fat diets formerly pre-
seribed 1n the treatment of Iiver disease have been sharply modified
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FROTEN  FAT
GRAMS)

VWTE BREADU SLICE)
CATHEALUICUP)
1E6G POLEMED
B-CONI2 STRIPS)

A HOLE MILK{I CLP)
ORA GE JIICE 1 CLP)
BUTTER{1PATY
SUGAR (1 TSP)

Fia 4—TIt 15 u eful to know the calone values of a few commonly used foods The

capricious appetite of the seriously 1ll may be enhanced by an attractnely <erved
tray

(TaBLE 7), for a strict low fat diet 1s hikely to be so unappetizing that
the necessary calories and protemn are not consumed

In the average nutritionally depleted patient 1t 1s well to strive for
an mtake of perhaps 200 Gm of protein (drvide by 6 25 to estunate
grams of mtrogen) and 3,500 calories If this 1s well tolerated 1t may
be possible to increase the total diet, but an mtake of this magnitude
(often not achieved) usually effects prompt nutritional mprove-
ment
Tube Feeding

Tube feedings are used to supplement oral intake 1t may be that
the patient erther cannot or will not otherwise mgest enough food
Such errcumstances are met m patients with oral or esophageal can-
cer, or 1n anorenla nervosa If the tube 1s not readily swallowed, 1t
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Tanue 7—Diet Hints for Different Conditions

1 Liver DiseasE
High protein high carbohydrate
moderate fat diet Add methionine
and/or choline and wvitamins (es
peeially vit k)

2 RENAL FAILURE
Low protein (fess than 60 Gm /day)
Adequate carbohydrate and fat for
calories

3 Post GASTRECTOMY
Avoid high carbohydrate and flnd
wtake at mealtrme 6-8 feedings/
day Vitamm supplementation

4 Swvart BowEL INsuFFICIFNCY
Relativelv high fat diet Frequent
feedings (6-8/day) Banthine pare
goric  Kaopectate or Metamual
may be helpful

5 REALIMENTATION I'oLLOWING PERIOD
OF STARVATION

Begin easily assimilated materials
slowly Avold massive caloric 1n
take until bowel and general meta
bole tolerance increased

6 ACTH anp HYDROCORTISONE Rx
High protesn high caloric deet
Liberal daily oral potassium ntahe
(12 Gm ) Gastric antaerds

7 Low Carcrum Dier
Avord milkh and mlk products
Normal daily unnary caleium ex
cretion reduced to less than 300 mg

8 Tuse TEEDING
Basic ingredtent slammed or ho
mogemzed milh Add other calorie
and protein supplements as tol
erated

may be passed with the aid of an esophagoscope, or, a bag contamning
mercury (3 cc ) can be tied to the tip of the tube, so that when passed
through the nose the drag of the mercury bag wall pull the end of the
tube mto the stomach The bag, 1f tied on with eatgut, will soon be
released by digestive action and passed per anus Or, 1t can be held
mutially by means of a silk thread drawn through the small tube 1t-
self, when the tube 1s 1n the stomach the thread 1s released above and
the bag of mercury passes down the intestine

W hen conducted with care and persistence, feeding by nasegastrie
tube can be quite effective 1n many instances A small rubber Levin
tube or a poly ethylenc tube 1s satisfactory Tubes of from 2 to 3 mm
nternal diameter will permit the mtroduction of thick feeding for-
mulas and pureed or ground foods Skimmed milk 1s an available
and well tolerated basie ingredient for feeding formulas To this may
be added whole raw eggs, protein supplements (Gevral protetn, Pro
temnum), and glucose (cartose) However, as noted above, whole
foodstuffs can be homogenized 1n a Waring blendor and mjected
with a syringe

Complications of Tube 'eeding  Certain hazards, plus less serous
but annoying developments may accompany tube feeding Among
the more serious are esophigeal erosion, perforation, or stricture
and aspiration mto the lungs due to an overfilled stomach Fortu-
nately, esophageal damage 15 rare when small tubes are used but
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pneumonitis due to regurgitntion 18 not rave, espeeally m the ob-
tunded subject Thus, 1t 15 well to grve no more than 200 ec of the
mivture ot each fecding with feedings spaced at 2 hour or 8 hour
mtervals Furthermore, ene should aspirate through the tube be-
fore each new feeding, Jest further formula be miroduced mto an
already distended stomach Another preenution 15 to aspirate the
trachea prior to each fecthing 1f tracheal asparation 1s planned, other-
wise, the patient’s struggles mught result i regurgitation of pastrie
contents with aspration pueumontis Eley ate the trank when feed-
m,

f\lore frequent complientions of tube feeding are diarrhet, nausen,
vormtmg and bowel distention These are usually directly propor-
tional to the concentration of calories and fat m the putnitne mie-
ture The advantage of beginnang with shammed nuth 1s that thus
material 1s well tolerated by most patients, and other mgredients
can then be added gradually Often 2 feeding mnture may for sev~
eral days eause diarrhea that must be controlled with measures such
as paregoric Kaopectate and Banthine However, as a rule this
preblem subsides rapidly as the nusture becomes better tolerated
and after a few days the medieation to recluee the number of stools
18 no longer needed

Oral fat preparations {eg, Lipomul Upjohn) afford relatnely
large mumbers of calories but excessne mmounts may produce
nausen, vonuting and drarrhea

Gastrostomy

There are some patients i whom nasogastric tube feeding 18 not
feasible, and a gastrostomy must be done The smple Stamm
procedure 15 suitable the stomach wall bemg mverted around
a mushroom eatheter m two layers, the seromuscular layer of the
stomach 1s then sutured to the parietal pentoneum and the poste-
nior rectus sheath W ater 1s ntroduced through the tube the fol-
lowmng day and thun formula the next

Compheations oceur also with gastrostomy These have to do
chiefly with evternal leakage around the gastrostomsy tube as it
grows loose with difficulty 1 replacing a tube that has been i~
advertently removed, and with leakage around the tube and mto
the free peritoneal eavity due to the separation of the stomach
from the anterior abdomunal wall Fatal perstomitis may result
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TABLE 7—Diet Hinits for Different Conditions

1 Liver DisEase
High protein high carbohydrate
moderate fat diet Add methiomine
and/or choline and vitamins (es
pecially it k)

2 ReNAL FAILuRE
Low protein (less than 60 Gm /day)
Adequate carbohy drate gnd fat for
calories

3 PosT GASTRECTOMY
Avoid high earbohy drate and flmd
mtake at mealime 6-8 feedings/
day Vitamin supplementation

4 SwaLy BowEL INSUFFICIENCY
Relatavely high fat diet Frequent
feedings (6-8/day} Banthine pare

5 REeaLmeNTATION ForLow e PEriop
OF STARVATION

Begin eastly assumlated materials
slowly Avoid massive caloric 1n
take until bowel and general meta
bolie tolerance ncreased

& ACTH aNp HYDROCORTISONE Ry
High protemn, high ealonic diet
Liberal daily oral potassium mtake
(12 Gm ) Gastric antacids

7 Iow Carcrvv DiET
Avorld milk and milk products
Normal dmly unnary calelam ex
cretion reduced to less than 300 mg

8 Tupe I'eebinG
Basie mgredient skimmed or ho
mogemzed milh Add other caloric

goric  haopectate or Metamuerl
maj be helpful

and protein supplements as tol
erated

may be passed with the aid of an esophagoscope, or, a bag containing
mercury (3 ce ) can be tied to the tip of the tube, so that when passed
through the nose the drag of the mercury bag will pull the end of the
tube into the stomach The bag, if tied on with catgut, will scon be
released by digestive action and passed per anus Or, 1t can be held
mtially by means of a silk thread drawn through the small tube 1t-
self, when the tube 1s m the stomach the thread 1s released above and
the bag of mercury passes down the mtestine

When conducted with care and persistence, feeding by nasogastric
tube can be quite effective 1n many nstances A small rubber Levin
tube or a polyethylene tube 1s satisfactory Tubes of from 2 to 3 mm
mwiernal diameter will permut the mtroduction of thick feeding for-
mulas and pureed or ground foods Skimmed mulk 1s an available
and well tolerated basic ingredient for feeding formulas To this may
be added whole raw eggs, protein supplements (Gevral protem, Pro-
temum), and glucose (cartose) However, as noted above, whole
foodstuffs can be homogemzed m 2 Warnng blendor and mjyected
with a syringe

Complicatwns of Tube Feeding Certain hazards, plus less serious
but annoyng developments may accompany tube feeding Among
the more serious are esophageal crosion, perforation, or stricture,
and aspiration mto the lungs due to an overfilled stomach Fortu-
nately, esophageal damage 1s rare when small tubes are used, but
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Fra 5—V empuncture The techme of venpuncture consists of twa basic steps (1)
penetration of the shin and (2) entry into the vein Local anesthesia 18 used only when
a large needle 13 to be employed If the msertion 1s hkely to prove difficult the oper
ator should sit and should use a sy ringe that will permit asprration as required Blood
specimens should be secured first and the needle then joined to the mntravenous set for
fluid admmistration A no 20 needle 15 adequate for fuids other than bloed a no 19
being adequate for routne transfusion Where 1t 13 diffienlt to locate a switable vemn
the substitution of a blood pressure cuff for the tourmquet blus moist hett with the
arm dependent and the area under scrutiny bri Kly <lapped with the fingers, will often
eause a vessel of adequate size to become visible The use of a forearm or hand vemn
permits the patient to bend the elbow with the arm board appled distally Leg vemns

<hould be avoided for routne nfu 10ns where possible (Redrawn from Lundy J S
Intratenous anesthesia Am J Surg 94 559 1936)
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from the mtroduction of gastrostomy mixture nto the free pert
toneal cavity Even so, the gastrostomy route 1s successfully em-
ployed for the nutritional maintenance of many patients

The same formulas or whole foods employed for nasogastric
tube alimentation may also be given through the gastrostomy tube

Jeunostomy

A Jejunostomy may be used to sustain life when no other ex
pedient 1s feasible, but this route 15 far mferior to that afforded
by gastrostomy Smce there 1s little reservoir function, an almost
contimuous drip of a dilute caloric mixture 1s substituted for the
mtermuttent 200 cc feedings given by gastrostomy tube Further-
more, hvpertonie solutions quickly produce distention and diarrhea
when given by jejunostomy, by virtue of the fact that water 1s
drawn mto the bowel

The defunctionalized loop (Rous-Y) jejunostomy 1s probably
preferable to the simple Witzeled-in tube We have seen the latter
pull out of the bowel, with resulting fatal peritonitis from the m
troduction of formula mnto the free peritoneal cavity

Here agam, shimmed milk 15 often fairly well tolerated as an
mitial feedng material to which further simple miterials such
as glucose and protemn hydrolysate may be added gradually

Intravenous Alimentation

The oral route 1s far superior to any other, for whole foods can
be used The mtravenous route has very decided Iimitations Fuirst,
only very simple materials such as glucose fructose protemn hy-
drolysates and alcohol have been used with consistent success, of
course, whole food produets eannot be mfused Second, the vemns
readily available may become thrombosed carly in the patient
whose enteric fistula requires prolonged mtravenous maintenance
Thurd, desptte some definite advances m recent years the calories
that the average patient on intravenous alimentation receives are
Iimited This 1s due to the fact that when concentrated solutions
are mfused mtravenously mueh of the nutrient spills over and 1s
Jost m the urine Fourth 1t 1s not often that ealories and amno
acids are grven 1n the proper proportions for optimal tissue forma

tion
Yet, in many patients the mtravenous route (¥1¢ 5) must be
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relied on, and many patients owe therr lnves to this expedient The
stroduction of only 400 calories per day has an ymportant protein-
spinmg effect that should be taben adsantage of whenever possible

Obesity as a Hazard o Surgery

The evcessively obese patient 1s prane to develop numerous con-
ditions whieh militate agasmst optumal surgical results First, wound
mfections are more common due to the casihy devitalized fat of
the abdommal wall Secand exposure withm the abdomen 15 diffi-
cult Third, chronse eardiopulmonary disease mwy result from hy po-
venttlation due to upward displrcement of the duaphragm Tourth,
the nsk of wnesthesta 1s greater Fsfth diabetes, hypertension and
atherosclerosis more commonly constitute 1 problem m obese sub-
jects
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used for what benefit 1t ean provide, and 1t 1s useful to be aware of
the nature and the ealoric equnalents of materials that can be
utihzed They are as follons

1000 cc of 5% glucose (56 Gm CHO) 200 eal
1000 cc of 10% glucose (100 Gm CHO) 400 cal
1000 ce of protein hydrolysate glucose (5% each) 400 cal
70 Gm of alcohol (7 cal /Gm ) 490 cal
600 cc LIPOMUL IV (Upjohn)—15% 900 cal

In general, only 1 hter of flurd contamning aleohol and 2 hiters
containing protem hydrolysate are well tolerited over one 24 hour
period Although allergic reactions are rare, protem hydrolysate
mixtures may at times precipitate alarming anaphylactord phe-
nomena, including urticaria, angioneurotic edema, and scvere
bronchospasm When one measures the loss of carbohydrate in the
urme, he finds that considerable calorie losses oceur by this routc

Intravenous fat emulsions must perhaps still be considered as
being m the experimental stage However, the reaction rate 1s now
less than 5 per cent, and fatalities have been extremely rare Re-
actions mclude fever, jaundice, and red cell hemolysis Coagulation
defects may develop during prolonged therapy Lipomul-1V
(#%11,612) 1n a 15 per cent concentration 1s the fat preparation most
widely used 1n the United States at this time This emulsion 15
derned from cottonseed oil

Techme of Prolonged Vemn Usage The more peripheral yvems
should be used first, with the more proumal ones left for the
time when those on the fingers and hands have become thrombosed
For 1f the proumal vems are used nitially and become occluded,
the more distal tributartes may be conconutantly mvohed by
thrombosis

Hypertonie solutions canse a high ineidence of venous thrombos:s
For this reason, 1t 15 often preferred to thread a plastic catheter
mto 1 femoral vein passing 1t up nto the inferior vena cava where
the large volume of blood flow quickly dilutes the mfused hyper-
tonic nutritnie solution

Leg veins should be used only as a last resort, since throinbosis
or thrombophlebitis n the lower extremity 1s much more disabling
than 1n the upper extremty Of course, when 1t 15 necessary one
can perform a cut-down on the long saphenous vem at the ankle
just anterior to the medial malleolus

Despite the hmitations of intravenous alunentation, 1t 15 often
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relted on, and many patients owe thewr Ines to this expedient The
introduction of only 400 ealories per day has an unportant protemn-
sparmg effect that should be taken advantage of whenever possible

Obesity os a Hazard in Surgery

The excessisely obese patient 1s prone to deselop numerous con-
ditions which militate aganst optimal surgieal results First, w ound
infeetions are more common due to the easily devitalized fat of
the abdommal nall Second, exposure within the abdomen 1s diffi-
cult Third, ehronic eardiopulmonary disease may result from hypo-
ventilation due to upward displacement of the diaphragm Fourth,
the risk of anesthesia 1s greater Fifth, diabetes, hy pertension and
atherosclerosis more commonly constitute a problem 1n obese sub-
Jects
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4 Blood Replacement and the
Management of Shock

BLOOD VOLUME AND COMPOSITION

THE AVERAGF HEALTHY adult male has a total blood volume of
approximately 85 ec /Kg of body weight Thus, the blood volume
m a subject weighmg 70 Kg (154 pounds) would be almost 6 liters
Smee women usually contain more fat and less muscle than men
of similar weight, thewr total blood volume per hilogram of body
weight 1s somewhat less than that of males, as fat contans rela-
tively httle blood For the same reason, very muscular but lean
mdrviduals may have a blood volume that 15 considerably greater
than 85 ec /Kg

Infants have a blood volume that 1s not greatly different from
that of adults, on a weight basis For example, the 5 pound (23
Kg ) baby maj have a blood volume of not more than from 200
to 250 ce Obviously, careless hemostasis or failure to replace blood
loss with precision ean quickly result n disaster in the premature or
the newborn

Where Blood Volume 1s Increased

Total blood volume 1s mcreased during pregnancy, though the
consplcuous variation here lies prmncipally n the direction of a
relative or “physiologic’ anemia Chronic hypoxia (2s m high
altitude dwellers, 1 patients with right to left heart shunts, or
m certamn pulmonary lesions) may result in an merease i the red
cell mass and, at times, 1n the total blood volume Polycythemia
vera results m an imncrcased total blood volume, as does imntensive
physical tramning for competitive games

Where Blood Volume 1s Diminished

Aside from the obvious and most common blood deficit that 1s
due to acute massive hemorrhage, marked variations occur due
to such conditions as slow chromic hemorrhage, malnutrition

28
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malignaney, hy persplenssm and dehydration The patient who has
extensie eancer 1s particularly apt to exhibit hypotension during
the mduction of anesthesia 1f he has not been transfused pre-
operatnely It has been found that subjeets with carcinoma of the
esophagus, for example, may have a blood volume that 15 a liter
below normal, m addition to the fact that the blood remaining
may be lacking m red cell volume Of course, 1 part of the di-
mmushed blood volume in patients with malignant disease 1s due
to malnutrition, but 1t 1s also true that certamn tumors shorten
the life span of the average red cell Interestmngly, the blood vol-
ume may dimmsh during a pertod of bed rest, only to return
promptly to normal when usual physical activity 1s resumed

Valve of Hemoglobin and Hematocrit Levels

The red cells normally constitute approsimately 46 per cent of
the total blood +olume, partrcularly of blood drawn from a large
vem The hematocnt 1s, then, the percentage of 1 umit volume
of blood (usually 100 cc ) that 1s represented by the red cell vol-
ume The hemoglobmn level 1s the weight of hemoglobin contamned
m 100 cc of blood Because the hemoglobmn content of the mdi-
vidual red cell may vary 1n different types of anemia, and sinee
the size of the red cell may also vary, the blood hemoglobn level
does not necessarily reflect variation m the hematoerit level Finally,
as a practical rule, the patient with a diminished hemoglobin level
usually has also a diminshed total red cell mass

The hemoglobm level and the hematoerit will be normal 1m-
mediately after even a massie hemorrhage for, although the
number of 100 ce umts of blood has declined, there has not been
time for hemodilution to oecur, 1 contrast, if enough time has
elapsed since the hemorrhage occurred, the hemoglobmn and hemato-
erit levels will have fallen The vital function of resprration 1s
dependent on the oxygen carrying capacity of hemoglobm  In
chnieal praetice, most surgeons rely on the hemoglobin and hemato-
crit levels as guides to the need for, and efficacy of, blood trans-
fusion—aided by blood pressure and pulse rate measurements 1n
the event of acute hemorrhage
Variations in Blood Composihion

It has already been noted that the plasma and red cell vol-
umes 1 the individual 100 ce unit of blood may vary widely under
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different conditions, just as the total number of 100 cec units
1s abruptly reduced by acute hemorrhage Let us further emphasize
certamn of these varations that are of practical importance m
surgery It has been seen that a low red cell mass may be present
even when the total blood volume 1s normal, that 1s, an abnormally
mereased plasma volume may have compensated for the reduced
red cell mass, to preserve a normal total blood volume In burn
anema or m the anemia of advanced cancer the hematocerit level,
reflecting the red cell mass, may be only perhaps 25 per cent m-
stead of the normal 46 per cent In the acute burn, on the other
hand, red cell destruction may be muumal, hence, rapid loss of
plasma results m red cell concentration so that the hematocrit
may nise to perhaps 73 per cent Agan, as mdicated previously,
m polycythemia vera or m the presence of an anouc stimulus
such as occurs mn certam types of heart disease, pulmonary disease
or high altitudes, the red cell mass may increase marhedly This
polyeythemia 1s usually associated with an elevated hemoglobin
value

Serum Protein Levels

A lowered serum protem level i surgical patients usually re-
flects a chronie disease such as cirrhosis, malnutrition, excessne
exudate losses or malignancy While a lowered serum protemn level
does reflect a proportionate depletion of the general body pro-
tem resersyes, the serum protem level 1s no longer widely used as a
gurde to transfusional therapy The reason for this s that, smece
the lonered serum level does mdicate massive protemn deficiency,
1t 1s now appreciated that 1t 1s mordinately expensive to attempt
to restore body protein reserves by means of blood or plasma
transfusions Therefore, the plan usually 1s to transfuse to render
the blood volume and red cell mass adcquate for surgery, the sur-
gery 1s then directed toward restormng the ability of the patient
to take a normal diet by mouth the only really effectnve means
of restoring the metabolic reserves of protemn

Nevertheless, 1t will be appreciated that a markedly lowered
total serum protem level, usually associated with a reversed A G
ratio has a serious prognostic import Such patients are prone to
exhibit shock, wnfections, wound disruption and poor functiomng
of enteric anastomoses The normal serum protein level 1s approu-
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mately 75 Gm, representing 4 Gm of albumn and 35 Gm of
globulm The albunun fraction 1s particularly ymportant i main-
tammg the relatrvely small but haghly significant colloidal osmotic
pressure, but the globuln fractions are espectilly prominent in
the immune mechamsm, blood clotting, and other complex proc-
esses

BLOOD REPLACEMENT

The mamtenance of a blood volume that 1s neither mnadequate
nor excesstve constitutes a major activity mn surgical praetice In
fact, the extensive operations performed daily 1 most larger hos-
mitals would be mpossible without the well managed blood bank
Therefore, an anareness of the physiologic considerations attendant
upon rapid blood volume alterations 1s essential to effective modern
surgical care

Indications for Transfusion

Unquestionably much blood 1s given unnecessarily This prac-
tice causes hazards and evpense that should be avorded For ex-
ample, the simple cholecystectomy or thyroidectomy does not re-
quire a blood transfusion, if reasonable hemostasis 1s maintamed
throughout the operation And this patient 1s then not exposed to
the rish of serum hepatitss or a transfusion reaction

Nevertheless, for radical neck dissection, gastric resection, colon
surgery, pulmonary resection and, above all, for aortic and cardiac
surgery, adequate amounts of blood must be available The amounts
of blood that are commonly requested are shown m TapLE 8 Of

TasLe 8—1 olume of Blood ta be Available for Various Operations®
Abdominoperineal Resection

2,500 ce
Cholecy stectomy 500 cc
Colon Resection 1000 ce
Gastric Resection 1 500 cc
Hysterectomy 1000 ce
Tulmonary Lobectomy 2 500 cc
Radical Mastectomy 1 500 cc
Radiecal Nech Dissection and 2 000 cc

Hemimandibulectomy

Resection Large Aneurvsm 5 000-10 000 cc
Thyroidectomy (Large Gland) 500 cc

* These values represent average requirements only Blood loss during surgery 1s
& function of rate and time Transfusion 15 avorded unless e sential
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different conditions, just as the total number of 100 cc umits
15 abruptly reduced by acute hemorrhage Let us further emphasize
certamn of these vanations that are of practical mmportance 1n
surgery It has been scen that a low red cell mass inay be present
even when the total blood volume 1s normal, that 1s, an abnormally
mereased plasma volume may have compensated for the reduced
red cell mass, to preserve a normal total blood volume In burn
anemia or 1n the anema of advanced cancer the hematocrit level,
reflecting the red cell mass, may be only perhaps 25 per cent mn-
stead of the normal 46 per cent In the acute burn, on the other
hand, red cell destruction may be mmmal, hence, rapid loss of
plasma results in red cell concentration so that the hematoerit
may rise to perhaps 73 per cent Again, as mdicated previously,
1 polycythemia vera or i the presence of an anovie stimulus
such as occurs 1 certamn types of heart dicease, pulmonary disease
or high altitudes, the red cell mass may increase marhedly This
polycythemia 1s usually assocltated with an elevated hemoglobm
value

Serum Protein Levels

A lowered serum protemn level 1n surgical patients usually re-
flects a chromic disease such as cirrhosis, malnutrition, excessive
exudate losses or mahgnancy While a lowered serum protem level
does reflect 2 proportionate depletion of the general body pro-
temn reseryes, the serum protemn level 1s no longer widely used as a
gurde to transfusional therapy The reason for this 1s that, smce
the lowered serum level does mndicate massive protemn deficiency,
1t 1s now appreciated that 1t 1s mordinately expensive to attempt
to restore body protemn reserves by means of blood or plisma
transfusions Therefore, the plan usually 1s to trinsfuse to render
the blood volume and red cell mass adequate for surgers the sur-
gery 15 then directed toward restoring the ability of the patient
to take a normal diet by mouth, the only really effective means
of restoring the metabolic reserves of protem

Nevertheless, 1t will be appreciated that a markedly lowered
total serum protein level, usually associated with a reversed A-G
ratio, has a serious prognostic 1mport Such patients are prone to
exhibit shock, infections, wound disruption and poor funetioning
of enteric anastomoses The normal serum protemn level 1s approxi-
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prevent such changi~ T urthermore ofton darget volumcs of blood
transfusion arc required 1o recover from <hock than to provent
<hock from des Jopmg

There 1 no substitute for firm phyaiologie contral of the paticnt
at ol funre Po attempt to “ont-run shoek by opcrating faster,
rather than to avord further hemorth e untid blood loss has becn
tepliced, constitutes poor judmment s wost wstanecs Tor this
rercon, unong others the surgeon and the ancsthetsst st con-
tmuoushy evehange informition regarding rates of blood loss and
blood pressure messurements espeennily where sigmificant bleedmng
18 or can be a problem

Smee one does not wish to wat until the onset of hiypotension
underseores the need for blood transfusion, how can the need be
estmated m the whsenee of 1 fall m blood pressure? Cue can use
dry sponges of hnown weight and then weigh each sponge after it
has been wsed  the difference between dry werght and wet weght
1s taken to reflect cc of blood loss Or, one can use suction for
removing most of the blood from the operative field and collect
the blood 1n & graduated trap bottle Of course, both sponge-
weighmg and suction are often used, and this 13 1denl Howover,
for most operations the suction trap bottle 1s the most practicable,
smee the time of the ewculating nurse 15 thus not required to
wegh the sponges Moreover, where blood loss 18 rapid and massne
the spongc-weighing 1s cumbersome, here obeervation of the suc-
tion trap bottle and blood pressure measurcmenis are the more
mnmedi itely practical guides

When the blood pressure falls i an adult one can be assured that
at least 500 cc of blood, and usually more, has been Jost Hence, one
pint should be mfused rapudly and then another begun 1t follows
that there must be avalable a technie for pumpmg blood 1t the
vewn Either a cut-down on the saphenous vem at the ankle (¥1g 6)
or a plastic eatheter of smtable diameter threaded weoll up into o vemn
{£16 7} 15 essential to the safe conduct of pulmon wry and cardiovas-
cular surgery In general two venous avenues for the mfusion
blood should be prepared m such patients

Comphcatons of Blood Transfusion

Blood transfuston 1s not devoid of complications, which range §
minor reactions to fatal renal shutdown Aside from excessis e £
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course, not all the volume mdicated may be required, but the vol
ume on hand must be at the upper lumt of that which may be
used Smce one may transfuse as much as 20 liters m managing
a ruptured ancurysm, the mdispensability of the blood bank m
the practice of yascular surgery 1s apparent Hyposolemie shockh
may result 1 cardiac arrest or bram damage mnmediately, or 1
renal shutdown 1 the postoperative period
Preoperative Blood Replacement In the management of acute
blood loss preoperatively one must depend primarily on blood pres
sure measurements and the pulse rate More often, however, pre-
operative transfusions are for the purpose of replacing chronic
blood loss, where there has been time for the red cell mass to be
diluted by passage of water mto the blood stream to augment the
plasma volume Here the hematocrrt and hemoglobin levels will
be reduced, and the effect of transfusion upon these values may
be followed to gruge the amount of blood needed m replacement
When a liter of blood 1s given slowly to an anemic subject, the
total blood volume 1s not usually increased by one liter Actually,
the volume of increase may be equal to hittle more than the vol-
ume of the red cell mass mfused This 1s because much or most
of the plasma given leaves the circulation Therefore, n the elderly
subject who 1s quite anemic one need not be too concerned that
overloading of the circulation will occur, if the transfusions are
not grven too rapidly, up to 2 liters of blood are well tolerated at
a rate of one transfusion per day In such patients 1t 1s well to
allow from 24 to 48 hours for cardiovascular adjustment to the
restored blood volume before surgery 1s performed, however
The hemoglobin and hematocrit values need not always be re
stored to completely normal levels, but the normal Jevel should be
approached before surgery 1s begun Needless to say, additional
blood must be ready for use during the operation (see TABLF 8)
Transfusion During Operation In operations whose nature as-
sures that blood transfusion will be required sooner or later, 1t
1s well to begin replacement before the loss has been such as to
produce a fall m blood pressure There can be no question that the
mtelligent prophylazs of oligemic shock 1s much to be preferred to
the treatment of the established condition That 1s, shock permits
metabolic changes to oceur, due to varying degrees of tissue hyp-

owa, that are not always readily reverstble It s far better to
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prevent such changes Turthermore, often larger volumes of blood
transfusion arc required to reeover from shock than to present
shock from devcloping

There 15 no subshtute for firm physwologic control of the patient
at all tunes To attempt to “out-run” shock by operating faster,
rather than to avord further hemorrhage until blood loss has heen
replaced, constitutes poor judgment m most mstances For this
reason, among others, the surgeon and the anesthetist must eon-
tmuously exchange mformation regarding rates of blood loss and
blood pressure measurements, espeetally where sigmificant bleeding
18 or ean be 4 problem

Smee one does not wish to wait until the onset of hypotension
underscores the need for blood transfusion, how can the need be
estimated 1n the absence of a fall i blood pressurc? One can use
dry sponges of known weight and then weigh each sponge after 1t
has been used the difference between dry weight and wet weight
15 taken to reflect cc of blood loss Or, one can use suction for
removing most of the blood from the operative field and collect
the blood mn a graduated trap bottle Of course, both sponge-
weighing and suction arc often used, and this 1s ideal However,
for most operations the suction trap bottle 1s the most practicable,
since the time of the circulating nurse 1s thus not rcquired to
weigh the sponges Moreover, where blood loss 1s rapid and massive
the sponge-weighing 1s cumbersome, here observation of the sue-
tion trap bottle and blood pressure measurements are the more
mmmediately practical guides

When the blood pressure falls in an adult one can be assured that
at least 500 cc of blood, and usually more, has been lost Hence, one
pint should be infused rapidly and then another begun It follows
that there must be available a technic for pumpimng blood mnto the
vemn Lither a cut-down on the saphenous vein at the ankle (F16 6)
or a plastic eatheter of switable diameter threaded well up mto a vem
(F16 7) 15 essential to the safe conduct of pulmonary and cardios as-
cular surgery In general, two venous avenues for the mfusion of
blood should be prepared 1n such patients

Complications of Blood Transfusion

Blood transfusion 1s not dev oud of complications, which range from
minor reactions to fatal renal shutdown \smde from excessn e trans-
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TECHNIC OF CUT-DOWN

LONG SAPHENOUS VEIN
MEDIAL MALLEOLIS

PLASTIC,
TUs NG

\

Fra 6—The cut-down affords much secunity when blood must be infu<ed rapdly
under pressure Lither a vertical or horizontal shin incrsion 18 «at1 factors The use
of catgut higatures avoids chronte granulomas due to infection around a stk nidus
Where the inferior vena eava may be occluded as n resection of an abdomimal aertic
aneurysm 1t 1s wt e to insert a Rochester needle (Fia 7) mm an arm vein, 1n additton
to the cut-down in the leg The antecubital and cephalic vems are also readiy ayvail
able for cut down 1f requrred

fuston the untoward sequelae most frequently met are mild allergie
reactions manfested by fever, perhaps with a chill, and urticaria or
similar phenomena, or various aches and pains due to incompatibility
of minor blood groups or stmilar immunologic mamfestations Most
sertous of all, most inexcusable, but fortunately relatiyely rare—reac-
tions due to major blood group mcompatibility are often fatal Death
may occur within hours due to “anaphylactoid shock” or to uncon-
trollable bleeding, quite often however, an irreversible renal shut-
down occurs

In addition to the obvious requirement of major blood group com-
patibility m blood transfusion care must be exercised that an Rh
negative reciprent not be sensttized with (and to) Rh positive blood
The use of type O (“universal donor ) blood for patients with other
blood groupings 1s not without hazard, and 1t should be “titered ’
and used only when the titer 1s low and an actual emergency exists
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Fic 7—(A) For operations 1n shich a large volume of blood may be lo t rapidh
<ome means of pumping 11 blood 13 required since grauty flow 1s often inadequate
It 13 e.sential that air not be forced 1nto the vein as the column of blood nears the
bottom of a fia A (B) The Rochester ‘ needle con 1 ts of a prece of pla tic tubing
into which 2 tylette has been passed The tubing comes in vanous eizes one having
an internal diameter equivalent to that of a no 15 gauge needle bemng eaty factory m
adults After the tip of the tubing has been nserted well into the vemn by means of the
stylette (C) the sty lette 18 withdrawn (D) and the pla tic tubing 1s then adsanced still
farther 1nto the vem (L) This pla tic cannula 13 uced mn lieu of a cut-down for the

rapid 1nfy 1on of blood (Available from Rochester Products Co Rochester Minne
ota)

MANAGEMENT OF SHOCK

The sntelhgent management of shock requires a diagnosis of the
cause The normal blood pressure 15 maintained through the con-
certed roles of the heart, the blood volume and the peripheral re-
sistance The failure of any one or more of these factors will result
m arterial hypotension Myocardial infarction, seyvere hemorrhage
and high spinal anesthesia represent examples of each of the three
mechanisms, respeetrvely While 1t can be argued that hypotension
per se does not constitute shock with the usual assoctated metabolic
derangements, for practieal purposes the patient whose blood level
has fallen from 120 sy stolic to 80 systohe 15 m shock Certamly 1t 1s
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wise to assume that shock exists and to treat 1t promptly, for most of
the time 1t does exist Common causes of shock during and follow ing
operation may be hsted

\ SHOCKh DURING OPERATION
(1) Inadequate blood volume
(a) Preoperative defiaat plus vasodilation under anesthesta
(b) Hemorrhage durmg surgery
(2) Defectize anesthes:a
(a) Excesstve dosage
(b) Inadequate pulmonary gas exchange leading to hypowa and/or hyper
capnia {carbon droude retention)
(3) Transfusion reaction
(4) Noxious reflexes due to traction on vi cera or other causes
(5) Compres ton of vena cava
(6) Heart failure
(7) Miscell 1 Y bolus adrenocortical meufficiency and others

B SHOCh IMMEDIATELY FOLLOWING OPERATION

(1) Further hemorrhage or unreplaced defieat

(2) Prolonged anesthetic effects perhaps due to hvpovia relaxant drug or anes
thetic agent

(3) Ixcesave opiate admmistration particularly i the elderly

(4) Infection (endotovin shock)

(5) Pulmonary atelecta 13 or other eauses of defective ventilition

(6) Miscellaneous adrenocortical 1n ufficiency  coronary occlu ton  tran loca
tion of fluds Iner failure hemiplegta pulmonary embolus and oceastonallv
pre-cxisting electroly te di turbances

Clinical Shock An lllustrative Case

S M a6ovear old white male was admitted to the Unneraty Ho pital for pro
fuse rectal bleeding of undetermmed orgin Sigmoidoscopic examunation to 20 em
revealed only that fresh blood was flowing from above this pomt Two transfusions
were gnen throughout the mght to <ustam the blood pres ure and the following
morning an emergency barium enema revealed multiple divertienla of the eolon
One egment of the «igmord colon was particularly imvolied and the muco al
pattern uggested acute inflammatory changes The routine chest film revealed
extensne changes 1n the de troyed nght lung with a sluft of the trachea and
medastinal structures m that directron

Following the dingnostic barium enema no further blood w1s pas.ed per rectum
The blood hemntacrit level had been 45 on admussion and was now 42 However 1
view of the bleedmg which this elderly patient had sustained 1t nas elected to
prepare him for reseetion of the most heavily disea ed portion of the sgmoid eolon
Ten davs tfter admussion the abdomen was opened under cyclopropane ancsthesia
and a careful exploration w1s carned out A duodenal dierticulum that had been
demeonstrated by rocntgen study did not appear to be a likely source of hemorrhage
As the mall bowel was being pached off to permit adequate exposure and re ection
of the v oh ed portion of the 1gmoid colon the anesthe 10logi t announced that the
blood pressure pres:ou Iy normal was uddenls unobtamable This dignosis of

hock was promptly confirmed by palpation of the abdominal aorta where pul o
tions were extremely weak
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Immedite therapeutic measures were taken m approxumately the following
order p
(1) The patient was pliced 1 a farely =teep Trendelenburg poation (1o “trans
fu e from the leg veins and to facilitate oxygenation of the bran)
(2) T ulmonary ventdation was vigorou Iy a sited by rapid manual compres ton
and release of the gas bag
(3) \ rasopressor drug (neo-aynephinne) was wtihred temporanly to elesate the
blood pressure being grven by yen
(1) Blood (500 cc ) was pumped m
(5) The urgeon checked ngam ta be certain that there w 14 na undue traction on
the mesenters of the small bowel and that no retractor was compres ng the
inferior vena cnva
The re ult of the » measures was that the blood pre ure apully returned to a
o tolie level above 100 mm Hg At ths pont howeser the consen-us was to
abandon the planned segmental colon resection for the time bemg and the abdomen
was clo ed The patient made an unesentful recovery

Discussion The causc of the shock was not dentified, but several
possibilities were ikely There had been no further bleeding since the
origmal episode at the time of adinission, and the preoperative he-
matoerit level was 42 Turthermore, the patient had been transfused
preoperatively Even so, an wadequate blood volume may have been
a contributing factor A moderate degree of oligemin was perhaps
further aggravated by the vasodilatation which accompanied the m-
duction of general anesthesia, though this effect 1s often much more
marked when spmal ancsthesia 1s used The measures taken to com-
bat possible hy pov olemia were the Trendelenburg position, the vaso-
constrictor drug and blood transfusion

Respiratory wsufficicncy may also have been a factor 1n the shock
exhibited by this particular subject The right lung had been virtu-
ally destroyed by previous tuberculosis, with a right mediastinal shaft
and overdistention of the left lung The possibility of inadequate
oxy genation had to be considered Moreoyer, the marked deformuty

of the trachea may have partially occluded the t1p of the endotra-
cheal tube

Hypora 1s a ver
theswa

However, smee the bleeding 1n the abdominal wound had not indi-
cated cyanosis, the possibility ested that the Tugh oxygen concen-
tration 1n the cy clopropane gas miture might have mamtaned ade-
quate ovygenation while permitting excessive CO_ accumulation to
oceur Swce the soda lime canmister had just been changed, any CO
accumulation would perhaps have been due to madequat:a ventila-

y effective means of producing shock during anes-
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wise to assume that shock exists and to treat 1t promptly, for most of
the time 1t does exist Common causes of shoch durmg and following
operation may be hsted

A SHOCK DURING OPERATION
(1) Inadequate blood volume
{a) Preoperattse deficit plus yasodilation under anesthesia
(b) Hemorrhage durmg .urgery
(2) Defective ancsthesia
(a) Exces nve dosage
(b) Inadequate pulmonary gas exchange leading to hypoxta and/or hyper
capnia (earbon dioxide retention)
(3) Transfusion reaction
(4) Noxious reflexes due to traction on v1 cera or other cau es
(5) Compres 10n of vena cava
(6) Heart failure
(7) Miscell 1 v embolus adrenocortical msuffictency and others
B SHOCK IMMEDIATELY FOLLOWING OPERATION
(1) Further hemorrhage or unreplaced deficit
(2) Prolonged anesthetic effects perhaps due to hypoxia relaxant drug or anes
thetic agent
(3) Excessive oprate admini tratton partieularly i the elderly
(4) Infection {endotoxim shock)
(5) Pulmonary atelecta 1s or other causes of defectise ventilation
{6) Miscellaneous adrenocortical fi v coronary 1 transloca
tion of fluids Iner failure hemiplegia pulmonary embolus and occasionrlly
pre-existing electrols te disturbances

Chnical Shock An lllustrative Case

8 M 160 year old white male was admitted to the Unnersity Ho patal for pro
fuse rectal bleeding of undetermined origin Sigmoidoscopie examunation to 20 cm
revealed only that fresh blood was flowmg from above this pomt Two transfusions
were given throughout the might to sustam the blood pres ure and the followmg
morning an emergency barum enema revealed multiple diverticula of the colon
One egment of the sigmoid colon wis particularly invelved and the mucosal
pattern suggested acute nflammatory changes The routine chest film resvealed
extensive changes i the de<troved mnght lung with a shift of the trachea and
medsa tinal structures 1 that direction

Following the diagnostic barum enema no further blood was passed per rectum
The blood hematocent level had been 45 on admi 10n and was now 42 However m
view of the bleeding which this elderly patrent had ustamed 1t was elected to
prepare him for resection of the mo t heivily di exsed portion of the <igmord colon
Ten days after admission the abdomen was opened under c3 clopropane anesthesia
and a cireful exploration was carried out A duodenal diverticulum that had been
demonstrated by roentgen study did not appear to be a likely source of hemorrhage
As the small bowel w 1s being pached off to permit adequate exposure and resection
of the v olved portion of the 1gmoid colon the anesthestologist announced that the
blood presure previoush normal was suddenly unobtamable This diigno 1s of
shock was promptly confirmed by palpation of the abdommal aorta where pulsa
trons were extremely weah
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In makimg a prompt diagnoss of acute adrenocortical fnlure, one
may be assisted by a nstory of corticosteroid therapy m the past, or
by remembermg that metastases from the lung and other tumors
often v olv e the adrenal glands Tlowever, when shoch persists after
adequate blood transfusion and pulmonary ventilation has been
achieved, espeeially when hyperthernia 1s present and there 1s no
reason to suspeet bramm damage or septicenua, one should begm a
therapeutie trinl of mtravenous hydrocortisone This steroid eom-
prices more than S0 per cent of the corticostcroid secretion of the
adrenal cortex n man and possesses, 1n some degree, all the hnown
corticosteroid effects  in mtrasenous mfusion contunmg 100 mg
of hydrocortisone should be given over ench six hour period More-
over, 1t 15 our practice to “cover” with hydrocortisone therapy any
patient who 1s known to have had corticosteroid therapy in the past
severalyears W e had oceaston to examne at laparotomsy the left ad-
renalof 2 man w ho had recenv ed hy drocortisone for arthritis for many
months Almost no recogmizable adrenal tissue remamed, due to
atrophy of the organ under hydrocorticone therapy This chmeal
finding was sustancd by the finding of a preoperative plasma free
17-21-hy drovy corticosteroid level of zero (normal, 7 to 15 mcro-
grams per cent) and 1 conjugated level of zero (normal, 2 to 5 micro-
grams per cent) Moreover, the level of free sterod 1n the adrenal
vein blood taken at surgery was only 10 micrograms per cent, the
average value i normal subjects being approuimately 200 micro-
grams per cent The findings 1n this patient document the hazard of
performing mayor surgery on an mdividual who has had prolonged
steroid therapy

Hjydrocortisone and related compounds are useful 1 other elincal
circumstances Allergic reactions, perhaps caused by an intray enous
mfusion, usually respond rapidly to mtrayenous hydrocortisone The
cffect of a dose of hydrocortisone mjected ntravenously has been
found to last about 4 hours

Cortisone has gradually been largely replaced by hy drocortisone,
and the Iatter 15 giving way to some extent to predmsone and pred-
msolone These new er analogues are reported to have a sigmficantlv
greater anti-inflammatory potency but less salt-retaming effect than
cortisone and hydrocortisone

Since there 15 little storage effect, the conspreuous complications
of steroid therapy are rarely encountered with short-term therapy



38 TOTAL SURGICAL MANAGEMENT

tron of the pulmonary alveol or to inadequate alveolar membrane
surface for rapid gas exchange with the blood

Or, the patient may have had chronic cor pulmonale due to pul-
monary fibrosis with pulmonary hypertension, the right heart may
have temporarly faltered when pulmonary hypertension became
unusually high

In retrospeet, a spinal anesthetic might have proved more sutable
m this patient

Use of Cor ds in the Manag t of Surgical Shock and n Other
Conditions

When a patient 15 in shoch and the etiology 1s not apparent, the
question usually arises as to whether or not adrenocortical failure
1spresent Needless to say, the more common factors such as ohigemia,
respiratory msufficiency and infection must be excluded first How-
ever, there 1s the very occasional patient whose shock 1s 1 fact due
to idrenocortical faillure How 1s the diagnosis made and what ther-
apy 1s recommended?

Adrenocortical fallure manifests 1tself 1n three general guises, de-
pending on the rapidity of onset The patient with chronwc adreno-
cortical farlure (Addison’s disease) will have lost weight, water, so-
dium and chloride The serum potassium level and the NP N are
elevated The fasting blood sugar level 1s often depressed In sharp
contrast, the acute edrenocortical failure that occurs during the 24
to 48 hours follow g surgery 1s manifested by an elevation of body
temperature and pulse rate, a fall i blood pressure, oliguria and dis-
orientation There has not been time for the plasma chemistry values
to change significantly and, of course, the plasma and urinary steroxd
measurements are far too time-consuming to be of value 1n the acute
emergency Subacute adrenocortical farlure, with an mtermediate
rate of onset 1s heralded by fatigue, confuston and anorewia, associ-
ated with beginning changes in the plasma chemistry values as out-
hined above for the chronie type of onset Particularly valuable are
the lowered plasma sodium level and the elevated N PN The sub-
acute type 1s usually not associated with the abrupt hypotension,
hy perthernua and oliguria that are so characteristic of acute farlure

A fmilure of the total eosmophil count to fall to or near zero fol-
Tow ing surgery 15 of some confirmatory value 1n the patient suspected
of having adrenocortical insufficiency



5 Abnormal Bleeding
(Coagulation Defects)

THE PRFSENT DAY use of massive transfusions and multiple ntra-
thoracie opcrations has resulted m an mereased mcidence of abnor-
mal bleeding Thus 1t 1s not surprising that surgeons generally have
become alert to some of the hazards whieh ean result 1 coagulation
defects Some of the more common causes of postoperative hemor-
thage states will be considered and a general plan of management
will be grven Sice 1t 1s often not sunple to identify quickly the cause
of the excessi e postoperative oozing the therapy must usually be
of a general and comprehensi e nature, to cover at least most of the
coagulation defects that might evist This 1s espeeaally true at night
when the coagulation laboratory 1s closed

THE NORMAL CLOTTING MECHANISM

The basic steps i clotting remain the conversion of prothrombin
to thrombun, and then the interaction of thrombin and fibrinogen to
form fibrin Clot retraction and, later, fibrinolysis are also important
segments of the total coagulation process

In recent years much nterest has centered around the factors
which promote the conyersion of prothrombin to thrombin, for this
1S a very complex mechanism Nevertheless, in simplified form one
current outhne of blood coagulation 1s as follows, a number of details
being omutted for the sake of simplicity

Step I TORMATION OI' THROMBOPLASTIN
The formation of thromboplastin has been <hown to be the result of a very
mtricate series of chemical reactions Components are denved from both
plasma and platelets One example of the plasma group 1s antt hemophilic
globulin (AHG) absence of which results ;n hemophilia Once suffictent
thromboplastin has been formed Step 11 begins

Atep 11 CONVERSION OF 1 ROTHROMBIN TO THROMBIN
Thromboplastin eombines with or acts upon prothrombm 1 the presence
of caletum 1ons to form thrombin However this consersion 1s abnormally
slow and inefficient without the activity of the so-called accelerating factors
referred to as Factors V (labile factor) and VII {stable factor) Although

41
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Such complications are, for the most part, eaaggerations of usual
physiologie effects of corticosteroids, and many of them are chirac
teristic of Cushing’s diseise Among these are purphsh striae, moon
face, obesity, hirsutism, muscle wasting glycosuria, peptic ulcera-
tton, amenorrhea, osteoporosis and personality changes
Adrenocortical function and replacement therapy are discussed
somewhat further 1n connection with adrenal surgery (p 210)

REFERENCE

1 Haroy J D Pathophysiology mn Surgery Baltimore Wilhams and Wilkins Co
1958
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Massive transfusions of stored blood often lower the platelet
count The transfusion of fre<h blood may supply enough platelets
to carrect this problent, but if fresh blood 15 not available 1t may be
safer to mantan blood volume with plasma or plasna expander,
allowng tune for the patient to form his own platelcts Stored blood
has a dimtmshed eapacity to promote clotting, due to reduced
amounts of platelets, I'actor V, prothrominn, fibrmogen, and m-
creased amounts of aitrate Of course, patients with hver disease may
have depressed prothrombin lesels, and patients with splenomegaly
may have 2 lonered platelet count due to hy persplenism

TREATMENT OF HEMORRHAGIC DIATHESES

Preoperatwe Lvaluation W hile one cannot and need not myesti-
gate the clotting mechamsm exhaustively m every patient (to do so
would be exeessively costly ), certamly the individual whose history
and diagnosis suggest abnormal bleeding should be carefully evalu-
ated The adequacy of platelets, and the tourmquet test, bleeding
time, clotting tune and clot retraction are eastly assessed The pro-
thrombin level 1s readily measured, and the prothrombin consump-
tion and the plasma fibrinogen level ean be determined If these are
abnormal, further more selective and speetfic 1dentafy ing proeedures
are indicated, as noted above Patients with liver disease may require
vitamin K, oxide to elevate the lesels of prothrombin and of Faetor
VII (stable accelerator) If Factor V 1s deficient, fresh plasma or
whole blood may be required at operation Fresh whole blood or
platelet transfusion per se 1s needed for surgery if platelets are defi-
cient If surgery must be performed in the hemophiliae, the adminis-
tration of lyophylized AHG or fresh whole blood will sustain coag-
ulation during operation

Abnormal Bleeding During and Following Operation Many of
the measures referred to above are apphicable Bleeding during sur-
gery may be due to any or most of the factors that have been pre-
sented in the scheme of blood coagulation However, shoch and trans-
fusion reaction may liberate cireulating anticoagulants, or massive
transfuston of old blood with low platelet counts may result in throm-
bocytopema In any event, the same general therapeutic measures
apply They are as follows

(1) Fresh whole blood (less than 6 hours old) to supply platelets and other ecom-
ponents (such a3 AHG) that are required for the formation of thromboplastin

Fresh whole blood (or plasma) also suppl
Vi vt oo Moo l so supplies prothrombmm Faector V' Faetor
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Xe zrtion of thrombor Lsin with prothromb.n ean result m <ome thromb.a
2bzovmal Bleed.or mav onctr if due to a defimensy of Facto— V znd VII
tke come~~o0a of protirombm 1 100 low
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Fibin — Pl.telets — Clot Retrsetson

Actiseh opposing the coagulation process (1n contrast to a defi-
ctency of vanous needed substances) are matenals such as anti-
thromboplastin antithrombm (eg hepann) and fibrimelvain

DIAGNOSIS OF HEMORRHAGIC STATES

Abnormal bleeding mav be due to the farlure of any one or more
of the components of the coagulation mechanism Hence the diag-
nozis of the specifie biochernieal leston mav require the services of a
coagulation laboratory in order to pmpomt the defect This tvpe
of selectn e identification 1s achieved by evaluating every step of the
clotting mechamsm Of course certain elinieal conditions are some-
what more Ii} elv 1o be associated with one defect than another The
patient who has been a bleeder all his hfe mav be an hemophilac
or he maz have 1diopathic thrombocvtopema or hyvpoprothrombi-
nemia In the hemophiliae there 15 a defictencey of antihemophihe
globulm (AHG) vhich funetions i the formation of thrombo-
plastin.

In general the coagulogram mav disclose defictencies mvolving
one or more of the followmng AHG platelets prothrombin Factor
V" Factor VIl or fibrinogen Or the presence of erreulating anticoagu-
lantz which oppose the normal function of yarious of the factors -
1ohed 1 normal blood clotting mas be wdentified Thromboplastin
deficieney  whatever the cause maz be revealed by means of the
prothrombin consumption test The fibrinogen concentration 1n
plasma can be Imezsured but a useful qualitatine test consists of
placing topical thrombin 1n a drawn blood specimen If clotting does
not occur then a fibrmogen defictencs 1s assumed and the patient 1s

treated with mtraienous Bbrinogen
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“The hematuna (micro copie) found on urmalyus hiad been eon wered to be due to
pressnire of the mass on the left unnrs tract and the In tory of mild reetal Bleed
108 B been can dered 1o be due to the large mternal and external hemorthoida
that were viuahized

Laparotomy was pecformed v g n long midhne ner 1on There waxno free blood
m the pertons W enats There waea vory large L€t reteopentoneal mass which ex
tended from the dnphrigm to tie peivie Thit mas was obviow H not con atuted
fargely by recent hematoma but the characten ties of a ruptured ancury m (pot
fion tran matted pul ation ete ) were pro ont in sufficent degree to warrant precau
tionan control of the aorta above and the eommon ilies below before the mass 1t
elf was incieed Thie vequired some 20 minutrs of dhasection and durning this peniod
there was mucl cozmg from retroperitoneal surfaces that usually bleed very httle
Howcrver even the urgoon was startlcd somewhbat lnter 1 the operation when upon
reque ting the ane the 1ologi t to give another pint of blood he way informed that
5 pinta had becn given adreudy. By tlns time with & clamp around the norty but not
closed the mass hd been boldly mersed \umetous ecollections of cither pus or
iquefaction neero 18 were deuned amid much necrotic tissuc 1n the region of the
left hadney and the subdiphragmatie space

By tlns time there was very exten ne oozing Since the aorta w19 not involved by
anenrs sm nnd the mass (1f tumor) obuviou 1y not re<eetable the abdomen was clo ed
with flank drunage Hosever 6 freely did blood emerge from the dran «ite that the
1 el and penitoncal sutures were removed and actinely bleeding ponts <ought
Unfortunately no large bleeders were found to be higated for hemostaas  there
was 4 generthized ooz mvolvmg Al exposed =uriaccs Moreorer by this time the
patient had begun to bleed from his gums and gross hematunn was oberved
emerging from the urethral eatheter There w13 no reason {0 v peet T matehed
blood 13 4 eau ¢ of the abnormal bleeding

Lostoperatite Course Ina much as thie operation was being performed at mght
the pathalogist was not enlled for a frozen scetion although all felt that the le 1on
represented some laghly cellular tumer with extensive neero 15 N\or was the hema
tologi t called out to perform a coagulogram to wdentify the speaific corgulation
defect Thus we found ourselves in the usual chnieal situation of extensive oozing

without preci ¢ hnowledge of the caue The patient reacted promptly from the
ancsthe 1

The therapy was as follows

(1} Blood transfusion as requived to mmnt un 4 normal blood pressure and Iater
a normAal hematoent level (Mo blood given dunng the night was more than
Sdaysold though later some older blood had to be u ed ) The next morning
two pints of freshly drawn blood were mfused to supply AHG platelets and
Factor

(2) Vetamn A onde (100 mg ) was given at & slow dnp intsasenously (to combat
a po 1ible lowered level of prothrombin and Factor VII)

(3) Protamme sulfnte was grhen mtravenously (to combat possble heparinod
endogenous antico1gulants)

{4) Fibrinogen was given intrivenously (to combat a possible deficseney of
fibrinogen and nereased fbrmolysis)

{8) Vatamin O was given (to combat any pos 1ble scorbutic tendeney )

(6) Caleum gluconate was gnen intray enously (empinerlly for we did not
realls believe it was needed)
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(2) Vatamin Ry may be required by the hner to provide normal amounts of pro
throrabin and Factor VII Factor V (labile factor) 19 1nflucnecd httle by vitamm
ki therapy but, as seen above 1 can be supplied with fresh whole blood
Fibrinogen 1s gnyen intravenou 1y when the defect 13 due to hypofibrinogenemia
As a chinical test 1f the blood will not clot when topieal thrombin 15 added,
hypofibrinogenemia must be strongly su pected and treited with fibrinogen
and blood transfusion
Cureulating (endogenous) anticoagulants may be neutralized with njections of
protamune sulfate or at times with toluidme blue
(5) Female hormones (eg Premarn) have been reported to be of value m the
spontancous hemorrhage of pulmonary tuberculows and tutamun € has long
been used Adrenal corticosterords have al o been gnnen and they may par
ticularly facilitate a rise m the platelet count However none of these three
types of therapy has the importance of fresh whole blood vitammn k, and
fibrinogen

3

“

Unligated Vessels Versus Hemorrhagic State Differential Dragnosis

The commonest “bleeding diathesis” 15 that due to madequate
technical hemostasis at surgery When the patient continues to bleed
during the postoperative pertod, 1t 1s often very difficult to know
whether the bleeding 1s due to a coagulation defect or to unligated
vessels In general, if the blood clots promptly on standing and
platelets are present m the peripheral blood m adequate numbers
then one must strongly suspect that the hemorrhage 15 due to un-
higated vessels, for which reoperation may be required

ABNORMAL BLEEDING AN ANNOTATED CASE STUDY

History M W a 56 year old white man had not been well for eyeral months
when he consulted s physician for pam 1n the left upper quadrant of the abdomen
and back He was hospitalized and an mtrasenous urogram reealed extrin tc pres
sure on the left hidney and a few days later a mass was palpited n the left fiank
There was some hematuria mild rectal bleeding w 1s thought to be due to the large
hemorrhords His pam became marhedls worse and his local physicians <u pectmng
the po 1bility of a ruptured abdominal aneurvsm rushed him to the Unnersity
Hospital by ambulanee on Aprl 23 1928

Evaluation on Admssion Rapid examination revealed a patrent 1n evere pam
who ¢ most promiment finding was a large pulsiting tender mass which extended
from the left costal margm far around into the flank and down toward the pelvi
He was mildls febrile and not m shock

The hemoglobin level was 125 Gm and the hematoerit 36 volumes ¢ There were
innumerable red blood cells in the urine The white blood cell count was reported as
11000/cu mm with & normal differcntial

All m all it appeared quite posstble that the pitient did have a ruptured aneury sm
of the abdommal norta Accordmgly 13 soon as a sufficient amount of compatible
blood was reads he was trhen into the operiting room At this pomnt 2 finding, was
noted which hould have alerted us to all the trouble that followed \ 1empuncture
stite was m oaly a few mmute surrounded by a rdatively enormous hematoma
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4 \uch remams to be learned regarding the causes and treatment
of defective blood coagulation
RITIRINCL
1 DeNtcota I Coagulation Defeets Sprngficld hnos  Charles C Thomas, 1906
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(7) Hydrocortisone was gnen mtravenously (to permut 4 posably low platelet
count to rise)
And stll he bled

By this time 1t was mormmg and the hematologist and the coagulation laboratory
were ealled upon for as.istance To underscore the patient s gra p of the 1tuation
He stated that he would bleed to death 1f we did not stop the bleeding from his
abdomen (through the dram site) and imeidentally from the urinary tract as well
with bladder clots being repeatedly lysed with streptokinace streptodornase to per
mit urine flow There was some elotting around the draps but the elot wae <oft
friable 1nd jelly like and no clot retraction (a function of platelets) was noted

Hematologic consultation revealed that the preoperatne blood mear had been
ncorrectly nterpreted At that time the platelets had been reported present m
normal numbers but actually they had been extremely rare m the <mear A
current platclet count revealed virtual absence (21 000/cu mm as agamst a normal
of 100 000 of these blood elements) Thus one major element of normal blood coagu
lation was lacking—platelets which not only =upply an mmportant thromboplastic
component but are also almost <olely responsible for the ghly important clot re
traction without which effective hemostasis u ually 18 not achieved Second the
clottimg time was 41 minutes (normal usually below 10) the first stage prothrombmn
time was 30 per cent but corrected to 100 per cent on additron of Factor VII and elot
retraction was only approxmmately 3 per cent and 10 per cent of normil on two
<eparate tudies

In es ence the major defect was 2 severe thrombocy topenia with almost absent
elot retraction The ncreaced clotting time was brought down to 9 mmutes by the
slow intrasenous infusion of a specially prepared bramn extract which supplted ad
ditional thromboplastic element Thus whereas the prolonged clotiing tume due
perhaps to nadequate thromboplastin (p 42) was impraoved the prolonged bleed
g tame due to 1nadequate blood platelets was not improved eiven with the several
bottles of freshly drawn blood that were available

The bleeding did graduallv duminish markedly but 1t neser stopped completely
and the patient died three days following operation although he did not actually
exanguinate The wide pread tumor by then dingno ed as erther reticulum cell
sarcoma or lymphostrcoma (stem cell type) contributed substantizlly The low
platelet count was con idered to be due to bone marrow replicement by the
sarcoma

Comment on Case

This case illustrates 4 number of ponts that usually arise 1n such
patients

1 That a serious coagulation defect exists 15 often not clearly ap
preciated until the operation 1s under way

2 Treatment usually 1s administered empirieally to cover most
of the known possible causes of defective blood clotting

3 Despite the reassuring orderliness of coagulation diagrams,
therapy In the actively bleeding patient 1s frequently rather meffec-

tive
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teenth postoper wine day  Aftor this there 1s further maturation and
gradual reorpamzation of the brochenustry and histology of the
wound but httle further merense m the strength of the meision
oecurs

STw sutures may be removcd from most abdomunal wounds on
the fifth or sinth day Duc to the stresses to which the shin of the
back and other extensor surfaces are subjected shi sutures i n-
tistons 1 ohving, the shoulders or back should be left for 2 longer
period of time, often for eiht days o1 until shin healing has ob-
viously occuired Incisions i the breast durmg pregnancy are par-
ticularly likely to heal with a widcned sear, and hematoma forma-
tion 15 common due to the marked vascularity near term, careful
reapprosumation of breast tissue and shm 1s quite important While
2 wound may not actually separate when sutures are removed
too early, the separation of the subcutaneous elements beneath the
epithelized surface may result m a widened and unsightly sear
Sutures are remov ed from face imersions on the second or third day,
unless white subeuticular sutures have been used and buried (The
color of subeuticular suture used will depend upon the color of the
shin, 1t1s inportant that the sutures not be visible through the over-
g epithelim ) Chnical judgement must be exercised as to the
optimal time for remoy ng the sutures from any given wound (TABLE
9)

Catgut sutures are generally used n anorectal (hemorrhoidal)
surgery, and for the closure of meisions 1n the tongue and mouth
These w1ll be absorbed and need not be formally removed

Types of W ound Healing (,ic 8) Wounds may heal promptly
wath primary closure, (first intention) Or, the sutures may be placed
but not tied down for a day or so, until the probability of serious
infection has passed, this 1s called delayed primary closure Second,
the wound may be left open to granulate Third, the margins of

TABLE 9—Skin Sutures Suggested Time for Removal
Face—half on 20d POD rest on 3rd
POD

-

or widening of rcar prompts caution
sutures ont on 8th or 10th PQ D
Posterolateral thoracotomy 1ncision—
halfon6thPOD reston8thPOD
Abdominal 1ncisions—on 5th to 7¢h
POD depending on appearance of
wound

3

Thyrod 1neston—2nd or 3rd POD
Radical mastectomy—5th to 7th
POD depending on appearance and
degree of healing

Back and other extensor surfaces—
varies but nsk of wound separation

£X)
L

-
=3



6 The Wound and Its Management

THE GOOD TECHNICIAN never loses pride m the appearance of his
operative mewision Yet, wound healing 1s so commonplace that one
1s always a bit surprised when even a long shin neision does not
heal promptly There are many factors, both positine and negative,
which mfluence the quality of repar Some of these factors will be
presented and the management of wound complications will be
outhned

GENERAL COMMENT

The repar of an meision 1s conducted with multiple considera-
tions 1n mind First, of course, the abdominal or thoracie cavity
closure must be secure lest evisceration or at least herma forma-
tion occur Second, the shin scar should be as pleasing to the pa-
tient as possible

One always seehs to be certain of firm closure of the wound that
has entered a coelomic cavity, since dehiscence would seriously
threaten the patient’s Iife To achieve this primary requirement 1t
may be necessary to forego certain cosmetic desiderata in some cases
For example when an intra-abdominal abscess has been dramed,
one frequently closes the skin very loosely or not at all, this 1s to
prevent the formation of an abscess in the abdominal wall that
mught weaken the fascial closure and also debilitate the patient
Under these circumstances the healed scar 1n the shin will not pre-
sent as desirable a cosmetic result as it would if 1t were appropriate
closely to approsimate the shin margins imtally Srmilarly, through
and through stainless steel wire sutures usually produce an unsightly
sear, since the wire sutures leave therr own mmprmt m the form of
as many fine scars criss-crossing the mam meisional sear

Stages and Tumang of Wound Healing In general, the strength of
the wound during the first five days 1s due to the suture material
Thereafter there 15 a rapid mcrease 1n the strength of the fascial
closure due to the mfiltration of the fibrin clot with fibroblasts This
fbroblastic proliferation has reached 1ts maximum by about the six-

48
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teenth postoperative day After this thore s further maturation and
gradual reorganization of the brochenustry and histology of the
wound but httle further mereasc m the strength of the meision
oceurs

Stin suiures may be removed from most abdonmnal wounds on
the fifth or sinth day Due to the stresses to which the sk of the
back and other extcnsor surfaces are subjected, shin sutures m -
ersions mvolving the shoulders or back should be left for a longer
period of tune often for eight dayvs or until shin healing has ob-
viously occurred Incisions m the breast durmg preghaney are par-
ticularly Likely to heal wath 1 widened sear, and hematoma forma-
tion 15 common due to the marked vascularity near term, careful
reapprostmation of breast tissue and shin 1s quite important While
a wound ma3 hot actually separate when sutures are removed
too early, the separation of the subcutancous elements beneath the
epithelized surface mav result m a widened and unsightly sear
Sutures are remoy ed from face mersions on the second or third day,
unless white subcuticular sutures have been used and buried (The
color of subeuticular suture used will depend upon the color of the
shin, 1t 15 important that the sutures not be visible through the over-
lying emthelium ) Clinieal judgement must be exercised as to the
ggmmal time for removng the sutures from any grven wound (TABLE

Catgut sutures are generally used m anorectal (hemorrhoidal)
surgery, and for the closure of meisions i the tongue and mouth
These w1ll be absorbed and need not be formally remoyed

Types of Wound Heahng (r1c 8) Wounds may heal promptly
with primary closure (first intention) Or, the sutures may be placed
but not tied down for a day or so, untl the probabihty of serious
infection has passed, this 1s called delayed primary closure Second,
the wound may be left open to granulate m Third, the margins of

TABLE 9—Shin Sutures Suggested Time for Remoral
Yace—halfon 2nd POD rest on 3rd
oD

or widening of 2ear prompts cantion
sutures out on 8th or 10th PO D
Posterolateral thoracotomy 1neiston—
halfon6thPOD rest on8thPO D
and 6 Abd 1 1nersions—on 5th to 7th
POD depending on appearance of
wound

Thyroid nerston—2nd or 3rd PO D
Radical mastectomy—Bth to 7th
POD 4 ding on

degree of healing
Back and other exten or surfaces—
varies but risk of wound separation

1o
o

-
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FIRST INTENTION

¥iec 8—Types of Wound Healing Fust Inteniion The ymmediate and careful
«uture of the wound results tn optimal healing Sccond Intention To allow the defect
to granulate 1o and finallh close by scar 1 sue and a thin layer of epithelinl cells
re<ults 1n an un 1ghtly co metre appearance Delayed Suture Pulling the wound to
gether after a number of day s produces more rapid healing but the final sear will be
wider than that which follows firt intention healing Of cour~e a wide «car can later
be excised and the shin margins reapproximated mote precisely
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the unhealed chirome wound may be undermmned and drawn together
to facilitate and accelerate healing

TYPES OF INCISIONS AMD WOUND CLOSURE

VMuch hias been wrtten regirding what mesions and what types
of suture material are to be preferred for partieular surgical pro-
cedures Too often the author has had n pereonal preference that
hie wiched to vindieate

Types of Incistons (r3¢ 9)  There are o few meisions that under
certan errcumstances are attonded by less nishs of dehiscence than
arcothers For example, a transy erse muscle sphtting mesion 1 the
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right upper quadrant of the mfant 1s to be preferred to the right
paramedian meision for pyloromvotomy And the McBurney mus
cle-splitting nciston for appendectomny 1s associated with fewer
eviscerations and hernias than 1s a paramedian meiston, especally m
the presence of suppuration and bowel distention

Generally speaking however, there 1s no marked difference be-
tween the number of separations and hernias that follow trans-
verse as compared with vertical incisions It 1s the eare with which
the wound 1s closed, plus other factors to be mentioned, that de
termines whether or not a wound separation will occur

Tt 15 obvious, of course, that the meision should be properly placed
to permt the technical procedure that 1s planned Furthermore,
while the incision should be adequate to permit satisfactory ex-
posure, 1t should not be longer than 1s required for the surgery con-
templated Separation 1s rarely a problem m short wounds One
often sees the operator continue to extend the meision upw ird and
downward when the presence of caremomatous seeding on peritoneal
surfaces or metastasis wn the hiver has already rendered curative
resection 1mpossible Just as common an error 1s an meision that
1s far larger than 1s required for the operation planned Such m
cisions are often explamed on the basis of the dictum that a generous
maeiston 1s required for adequate exposure and that “ the wound heals
from side to side and not from end to end ” Yet, when long meisions
are made 1n the abdomen of the patient with ascites, bowel disten-
tion, far advaneed malignancy or peritonitis, one must be prepared
to accept a much greater risk of wound disruption than when a
diagnostic biopsy of metastases in the omentum or liver, supported
by further palpation with one hand, was achieved through a short
meislon

Agam the mncsion should be long enough to allow all maneuvers
that are dictated by the clinical circumstances, but 1t should be no
Jonger

Finally the surgical resident 1s apt to develop a certain resverence
for time honored mcisions assuming that unique or unusual m-
cistons may, somehow fail to heal This 1s not true The tissues of
the body surfaces will heal 1n any direction Of course, the lines of
Langer should be respected m that the necision should follow the
natural creascs of the shin when this 1s readily applicable More-
over, one should not cross the axilla, else contracture may result
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Nevertheless, the variety of meistons used for exposure of the great
vessels of the mediastmum, 1s well as the thoraco abdominal mei-
stons for other purposes, have convinengly cstabhished that wounds
heal wherever they are Finally, neatly made meisions facilitate a
neat repaur

Types of Wound Closure As with meisions, the types of repar
used for the closure of wounds are less important m preventing dis-
ruption than are certan other factors, provided, of course, that the
repair 1s adequate with the suture material employed Tor example,
within the same teachmg hospital the surgeons of one service may
close the fascia of most wounds with chromue catgut, those of 4
second service may use stamless steel wire and those of a third service
may use silh And yet all three will achiey e satisfactory wound heal-
mg with no sigmificant differences m the merdence of early wound
dehiseence and late hernia formation

Nevertheless, there are scveral pomnts that are inportant, what-
ever the ty pe of suture material and the method of suture placement
Furst, the strength of the suture material must be adequate Most
of us have heard silk sutures snap during the strainng of the pa-
tient 1 the recovery room postoperatiiely Often the patient ham-
self may announce that he felt the sutures tear loose The writer
once saw 00 silk snap when a patient under spinal anesthesia retched
during the repair of an inguinal hermia This 1s not to say, of course,
that this suture material 1s not heavy enough for closure under
many crrcumstances In that muscular young man, however, 1t
was madequate

A second matter of importance 1s that the sutures meclude sufficient
depth of the two margns to be appronimated and that they be
placed at the proper intervals Needless to say, careful approximation
of the layers of the wound presupposes adequate retraction and
visualization to permit accurate and precise suture placement

Continuous sutures (r1¢ 10) heal satisfactorily m most mstances,
but mterrupted sutures are used by most surgeons for closing the
faseial layers of the abdomen Continuous chromic catgut sutures
are commonly used for the repair of thoracotomy meisions

WOUND COMPLICATIONS

Hematoma Formation One of the most frequent causes of a pro-
longed morbidity due to the wound itself 15 hematoma formation
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Fra 10—Types of Sutures (From Allen J G Harhims H N Moyer C A and
Rhoads J E  Surgery—Principles and Practice Philadelphia J B Lippincott Co
197)

This 1s usually the result of 1nadequate hemostasis at surgery There
1s no substitute for meticulous hemostasts at the tune of wound
closure Of course a firm pressure dressing will control the flon of
blood from between the shin sutures 1n many instances, but m
some patients blood will colleet beneath the shin At first this 15
manifested only by swellng and nduration i the wound, but
sooner or later 1t will be apparent that healing 15 less than optimal
Old blood may eseape after the shin sutures have been removed, or
one may be forced to open the wound to dramn the hematoma In
any event the morbidity has been prolonged and the cosmetic re-
sult may be less than satisfactory If the mesion has been made
merely for the excision of 1 sebaceous cyst or for a breast biopsy
under local anesthesia then the revisits to the office required by the
hematoma and delayed healing will be a conspicuous nuisance

to all concerned
Whereas some hquefied hematomas can be aspirated with a syringe
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and needle (espeetnlly the late serostnguinous flud beneath breast
and thyroid meisions) many of them will require that the wound
be opened with a hemostat

W ound Infections Suppuration withmn the wound may occur
mdependent of hematoma formation, but very often the mfection
develops mn a hematoma The collection of blood 1s an exeellent
culture medum

The first signs of 1 wound mfection are pamn, tenderness, indura-
tion, and 1nereased warmth focalls often associated with fever sys-
temcally  \fter the first 24 hours wounds that are healing normaily
are not spontancously pamnful particularly mdurated or unduly
tender to palpation

The management of an nfected wound 15 to apply moist heat
and allow the site of infection to manifest 1ts location 1n the wound,
at which tune 1t 1s easly dramed (¥1¢ 11) This 1s far pref-
erable to ndiseriminate and blind “probing” of the healing wound

WARM MOIST
DRESSING
L) ’
P ETN -
i e
f e —
A B PILLOWS FOR ELEVATION

Fie 11—Hand Infections There has been so much di eusion about the proper
1ne1 1ons for hand mfections that the younger phy ictan 1s unduly concerned le t he
Il'ﬂ&) mahe <ome ertous mistahe The most common serious mistahe 1s to proera tmate
I\?pmg that “urgical dramage of pus can be avorded with warm soaks and antibiotres
them;]:smm es the hin with 2 calpel and then spreads gently with 4 hemeo tat until
i 15 reached nerves tendons and artertes will not be mjured A oft rubber

™ dram 13 m erted to heep the wound open and oaks are continued thereafter
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Occasionally one may wish to aspirate for pus with a syringe and
needle, 1if pus 1s obtamed, the wound 1s formally drained at that
point and pached open temporarly If an infected wound 1s merely
opened but no pachmng or dram 1s mserted to heep the margins of
the wound separated, the margins may quickly seal over agamn and
pus may reaccumulate beneath the skin, requiring a second drainage
Warm “sterile” soaks are continued, even after surgical dramage, to
accelerate wound cleansing

Antibiotrc therapy, which should be used prophylactically only
when a wound 1s contaminated, may suppress the deyelopment of
an wnfection until antibrotics have been discontinued The patient
may have been discharged from the hospital, only to return with
an obvious wound mnfectzon Furthermore, the use of massive anti-
biotic therapy can so alter the clinical picture associated with large
purulent eollections that the patient’s general condition may have
serrously deteriorated before the diaghosis 1s made and surgical dramn-
age has been accomplished Fever, particularly, 1s often mild under
such crreumstances

Wound Separation (Disruption Dehiscence} and Hernia Formation

Regardless of how abdominal wounds are closed some will dis
rupt mn a few patients Assuming that the wound has been carefully
closed 1n layers with a suture material of adequate strength, why
does the occasional wound separate?

Local Factors m 1 ound Healing and Diwsruption Granted that
suture material of adequate strength has been used, 1t 15 important
to avoid hematoma formation tissue necrosis and mfection Blood
supply to the fascia can be seriously reduced by indiseriminate clamp-
g of the tissue to be sutured, by the removal of fat and supporting
tissue with blood vessels where this 1s not necessary, and by the
strangulation of tissue with multiple tightly tied sutures In re-
spect to blood supply followng the resection of aneurysms of the
abdominal aorta there 1s an unusually high meidence of wound
separation with evisceration or late hernia formation This would
seem to be due to first the length of the incision extending from the
wphoid process to the symphysis pubis and, second, a possible
relatn e 1schemia due to hgation of the lumbar arterzes

Other important factors mn abdominal wound separatton are those
which merease tension on the wound Patients who cough or vomut,
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have hiccups, become distended with flud or gas, or must be broncho
scoped are espeerlly Tikely to be among those who have wound dis-
ruption

General Tactors m W ound Healing and W ound Disruption 1t
15 less easy to pmpomt the specitic metabolie lesions whiel are most
apt to be associated with wound separation Certunly the general
factors arc far less important than the loeal factors Conditions
which are usually considered to predispose to poor wound healing
are hy poprotemenma (which reflects poor general nutrition), far ad-
vanced mahgnaney, poorly controlled diabetes melhitus and hyper-
adrenocorticism

Monagement of Wound Disruption

Too frequently the first detection of wound separation (F16 12)
1s made when omentum or a loop of bowel presents between sutures,
if these have not been remoy ed There frequently 1s a strong warning
of impending evisceration, however, that 1s mamfested by profuse
serous or serosanguinous dramage from the wound Lven though the
shin sutures may have preseryed approvimation of the shin edges,
this drainage mdicates that the all-important peritoneal and fas-
cial layers may have separated, leaving only the sutured shin to pre-
vent actual evisceration At this pomnt a decision as to management
has to be made If the condition of the patient 1s so critical that
further anesthesia for the placement of through and through heavy
wire sutures may be fatal, one can apply wide adhesive tape trans-
versely across the vertical meision This tape should extend to
each flank laterally, and 1t should be applied m such 1 way as to
reheve all tension on the wound margmns With such strapping one
hopes to prevent actual evisceration and to escape with only a ven-
tral herma that can be repared later at an elective operation This
course of action 15 effective 1n a good many patients when complete
wound separation and evisceration have not occurred However, m
some patients the shin wound will also separate despite the ad-
hesive strappimg, and prompt closure under anesthesia 1s required

In the hushy adult of good general health, one need have no
hesitation m promptly using adequate anesthesia to close a defec-
tive wound adequately For years 1t was often stated that the mor-
tality in patients who sustamed wound dehiscence with ev 1seeration
was great, even up to 70 per cent However, personal experience
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PARTIAL SEPARATION EVISCERATION
© 3
ADHESIVE STRAPPING FORMAL CLOSURE
WITH WIRE
®©

F1c 12—W ound Diluscence Partial wound separation may be treated con erva
tinel If a hernia develops it can be repasred Inter However since partial separation
may progre s to frank eviscerttion prophs lactic adhe 1ve strapping 19 often employed
The tape 18 applied 1n such a wa3 as to approxumate the wound marpms and to atod
tenston m the mid line Fisceration uually requires formal elo ure of the wound with
stamless steel wire pa.sed through all layers Between the wire <utures the kin 1s
approumated with vertieal mattress sutures of «lk

has convinced the writer that this impression 1s erroneous, at Jeast
m present-day surgery Most patients who are m reasonably good
general condition do surpnisingly well when adequately supported
with bleod transfusion and the proper anesthesia for secondary
wound closure Certainly our mortality resultig from, or associated
with, this compheation has been gratifyingly low

Partial wound separation may result in intestinal obstruction due
to mearceration of a loop of small bowel

Management of Wound Lvisceration  Lhisceration requires re-
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paratie surgery  Tn general one covers the exposed bowel or omen-
tum with a stertle dressmyg and sceurely applied adhesne tape until
the operating room and blood for transfusion are ready Then ade-
quate anesthesia 1s employed to permmt the placement of heay
through and through stamless steel ware sutures This ty pe of closure
entails the passage of the sutures through all layers of the abdommal
sall (peritonewn, faseia and skin) well back from the margins 1he
sutures are loosened from time to time m subsequent davs, but they
are usually 1llowcd to remam for almost three wechs

1t 15 most important not to mclude a loop of bowel m one of the
wire sutures, and 1t 1s also smportant not to lewve 1 suture so loose
that 2 loop of small bow ol can later slip betw een 1t and the abdominal
wall to produce mntestinal obstruction

Thoracotomy Wounds Tmpending separation of a thoracotomy
wmnesion may be reflected m the deyelopment of paradovieal motion
due to separation of the ribs and musele beneath the shin Here too
there may be the warming profuse serous or serosangunous drunage

MANAGEMENT OF TRAUMATIC WOUNDS

The wound infireted by gunshot or other tyvpes of violence differs
n many important respects from the simple meision made by the
surgeon at laparotomy To begin with the missile may have gone m
any direction and 1ts pathway 1s often marked by necrotic muscle,
fractures and severed nerves and blood vessels 1 the case of an
extremity mjury If the missile has entered a coelomic cavity any
viseus may have been damaged (pp 70-74)

Lxtrematy Injuries Preoperatinely one should first resuscitate
the patient 1f he 15 1 shoeh This consists primarily of blood trans-
fusion and stoppmg further bleeding Next a careful physical
examination should be made and the specific status of nerve ac-
t1vity and arterial pulsations recorded For example, 1t 1s not uncom-
mon for a patient to have complete motor and sensory functions on
admission only to lose them later When this occurs one can feel
Teasonably certam thit the neighboring tissue reaction and edema
have only imparred nerse function and that function will presently
return often 1n days or wechs If impaired nerve function 1s present
on admission, actual nerve damage 1s likely Nerve defieits are
especiaily likely to be overlooked n inebriated patients smce a
careful neurological (xamnation 1s often impossible
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While absent popliteal and foot pulses assomated with a thigh
wotnd may be due merely to artertospasm, 1t would be unwise to
assume that this 15 so without excluding the possibility of arterial
damage A femoril arteriogram may reveal an occlusion or drvision
of the vessel Or, 1f operative debridement 1s to be performed (as it
often will be), formal exposure of the artery can be carried out at
that time, 1f indicated Anastomosis of the debrided ends of the
severed artery 1s almost uniformly suceessful

After resuscitation and physical examination have been com-
pleted a roentgenogram of the extremty should be taken to exclude
fractures and to 1dentify the presence of radiopaque bullets, bird-
shot or knife parts Thereafter, the patient is transported promptly
to the operating room, and under appropriate anesthesia the e
trermty wound 1s meticulously debrided through a liberal meision
A pneumatic tourniquet that can be mnflated 1f necessary to control
brisk arterial bleeding 1s useful The preparation of the operative
site should melude vigorous scrubbing with a brush and copious
amounts of soap and water Necrotic shin and subcutaneous tissue
are removed, damaged muscle 1s ruthlessly excised, until fresh
bleeding occurs from the remaming healthy muscle Finally, the
nerves and the principal artery (brachml or femoral) are exposed
and repared as necessary If the wound 1s a fresh one, the nerves
are reparred at once If many hours have elapsed, the artery should
be sutured but the nerve ends m a contammated wound should be
tagged with black sik (readily found on reoperation) or wire (ra
diopaque) sutures to be piched up weehs later when danger of -
fection has passed (Regeneration of a sutured nerve 1s often de-
fective ) Follow g further profuse wrigation of the debrided wound
with saline solution adequate drams are placed and the wound 15
closed loosely iround them Fractures are managed as indicated

Prophs lactic tetanus antitoxm or tovoid booster should be ad-
minstered

WOUND DRESSING (rics 13-15)

\uch of the surgreal house officer s daily actuvity centers around
the dressing of wounds (F16 13) Each hospital has 1ts more or less
established routine and only a few comments and suggestions will be
emphasized here (1) 3 defimte scheduled time will assist the
nurstng personnel 1n heeping the dressing cart (r1c 14) well stocked
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ILLUSTRATIVE DRESSINGS
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FI1e 13—(A) Supportne dresung for shoulder and arm The hand mav rest more
comfortably m a <ling (B) Gauze and collodin dres ing for sealp This permuts the
application of the dre~ ing with munimal hair vemoval The <calp has a rich blood
upply and wounds do not often become mfreted (C) Head dre g for general
Purpo es mcluding cranmiotomy and mastoid wounds The ears may be exposed if
desired A properls applied bandage ean be surprisingly sceure (D) Minimat dre ng
over simple abdommal ncision (L) The arm may be wrapped with warm moist
dres.ngs and cellophanc or other plastic then applied to heep the bed clothes dry
(F) Asa rule the finger 1 placed 1 1 po 1tion of moderate flevion A harpm may be
mcorporated m the dresang for ngid immobihzation (G) Dreseing for wounds 1o

volving the axilla or shoulder area (H) Tlastic bandage apphed upward from toes to
grom

with tape, sterile dressings, drams, suture removal sets and nu-
merous other 1tems which on occasion are needed Few efforts waste
more of the resident’s time than attempting to dress the wound
using a cart depleted of most of the usual esscntials (2) There 15 an
nereasing tendency to use fewer dressings on clean wounds In fact
many surgeons use no dressmgs A sterile towel 1s laid over the
sutured mesion for approwuimately an hour, thereafter, the sutures
and the mesion are exposed Although T still use dressings with my
own patients, many of my colleagues do not and hasve no greater
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F1r 14—The dressing cart .hould be fully restocked at » specified time during
each 24 hours
A B

==

)

Fic 15—(A) When a wound 15 to be re-dres.ed the tape mav be eut on cither
«ide to spare the patient the di~comiort of hasing adhesné tape remotved unneces
sanly (B) When the dressngs over a wound must be changed frequently, ¢ g
sith exce.nve dramage of some type  Montgomery straps chould be prepared In
cssepee the wide adhe 1ve tape 13 passed around two tongue blades medually which
are held together over the dre.sing by easly removed rubber bands (C) The
techic of hortening a drain with m.truments {D} The remosal of shin xurcs\
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merdence of wound nfections In any event, much waste ean be
avoided by using no more dressmgs and tape than actually required
(3) \ clean wound without dramns does not usually require dressing
until time for removal of the sutures However, if the dressing 15
sotled or has an edor, if the wound 15 unduly pamful, or if the patient
wants the wound dressed—any of these eircumstances may prompt
re dressing (4) If 2 wound 1s to be re-dressed one should cut the
tape on either side, 1s shown m rigure 15 In this way the tape 13
never pulled off until 1t 15 no longer needed (3) If repeated dressing
will be required Montgomery straps (ic 15) <hould be used (6)
1t 15 usually preferable first to cut all sutures to be removed, and
then to withdraw than rapidly  Thus results m less psychie trauma
n some subjects (7) The use of subcuticular silk or cotton sutures
will preclude the need for removal of skin sutures m the early post-
operative period but these sutures have a tendency to be extruded
periodically 1n subsequent months The use of subeuticular catgut

avouds this
REFERENCE

1 Howes T T Soov J W avp Himvt S C The heiling of wounds as de
termimed by their ten le strength JANMA 92 42 1929



7 Routine, P1eoperative and
Postoperative Orders

THE NEW INTERN frequently has some apprehenston concerning how
to “write orders * especially for surgical patients where formal cog-
nzance must be taken of the comng operation (Preoperative
Orders) and the early pertod after surgery (Postoperative Orders)

ROUTINE ORDERS

When a patient 15 admutted to the hospital certain routine orders
are required even if the patient 15 m only for study These orders
might mclude the following

(1) Dret~—general or special
(2) Ambulatory ? Bed rest with bath room prnvileges? Or striet bed rest?
(3) Laxatne 1f desired

(4) Aspiin for pam pran

(5) Sedatne for leep if requued (eg <ecobarbital 100 mg PO)

(6) Request urmaly 15 blood count and scrology

Other orders are often added to fit individual cases and to pre-
pare the patient for specal studies such as the BM R, batium
enema or cholecystogram However, the preparation for various
roentgen studies vartes in different hospitals and the mtern 1s ad
vised to eonsult the manual of procedures compiled by the several
services 1n his particular hospital He may also ask the head nurse
what special measures are required

PREOPERATIVE ORDERS

Whatever orders inay currently be m force the term Preoperative
Orders cancels all orders except thosc written below this phrase
Therefore c¢ven if the patient has been recen g digitalis, msulin or
hydrocortisone he should not recenve any drug mn the future unless
1t 18 written with the preoperative orders Similarly, the phrase
Postoperatie Orders cancels the preoperative orders Preoperative
orders can represent an absolute mmimuin as follows

b4
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Preoperative Orders

(1) Mothing by mouth (To ol vomitng dunng ane thesia wath the n L of
2 pition of vomutus 1nto the lunge When a piration occure the patient
may die immediately from suffocation due to drownung or pneumonttis or lung
absce s mmy develop later)

(2) Sceobarbital or pentobarbital 1M 1 appropmate do age (Twer 10} (To
allay anxiets and reduce the inedence of cardiae arrhythmins Morphune de
presses re pirition and «hould not be used unle s pan eu s preoperativels )

(3) tromne 1M 1n appropmate do age (To reduce the secretions i the oro-
pharynx and tracheobronchal tree)

(4) Prep (<hare) eperature arca

(5) Hate patient towd before gomg to surgers (To improve expo ure m the
pels1s and to avord undue bladder di tention dunng and following operation )

Thus, 1f the stomach 1s empty and atropme has been given, ap-
pendectomy ean be performed as soon as the abdomen has been
shaved and the patient 1s anesthetized In marked contrast, the
preparation required for the performance of an open heart opera-
tion 15 detailed, specialized and far reaching It mvolves the patient,
operating room, special equipment such as the pump-ovygenator
and numerous members of the operating and supporting teams Yet
the orders that are required for special procedures can always be
ashed of the resident on the service The routine preoperative enema,
such a ritual a decade ago, has been largely abandoned except where
colon or other pels1e surgery 1s facilitated by an empty lower bowel
It 15 essential to have adequate blood crossmatched 1n the bank to
take care of any contingency that the particular operation in ques-
tion may oceasion Average requirements are mndrcated m TABLE 8

POSTOPERATIVE ORDERS

The postoperative orders should be written before the patient
leaves the operating room, otherwse, some member of the operating
team will have to go to the recovery ward or to the floor to write
them so that the nurses ean begin postoperatine management Such
orders usually mclude the following

Postoperative Orders

(1) Vital signs Take pule rate respratory rate and blood pressure every 15
minutes for 2 hours then every 30 minutes for 4 hours then every hour for

12 ‘nours or longer 1if blood pressure has not stabiized Take the rectal
temperature every 2 hours (The smportance of frequent cheching of these
vital gigns 1n the early postoperatni e period lies not only i therr importance

per se 1 having to tabe these measurements <o that they can be recorded on
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TaBLr 10*— {terage Dosages of Commonly Uscd Drugs (Adults)

Dosages
Agent
Orally Intramuscularly Intravenously
Aminophy lhne 01-048Gm t1d {048 Gm 0 24-0 48 Gm
{may be given guven slowly
rectally )}

Atropine Sulfate 0 320 65 mg 0 32-0 65 mg

Banthine 500r100mg /6hrs | 50 mg q 6 hrs

Calewum Gluconate | 1-5 Gm t1d 5 cc-10 cc 10% | 10 ec 10% solu

solution tion

Chlorpromazine Varies—imtial V aries—initial
{may produce hy dose 20-50 mg / dose 25-50 mg /
potension) 6 hrs 6 hrs

Codeine 30-60mg q 4hrs | 60 mg q 4 hrs

(may use with prn
0306 Gm as
pinn ) prn

Demerol (Mepen 50-100mg q 4hrs | 50-100mg q 4 hrs
dine) prn pran (Start mith

conservative dos
age)

Dicumarcl  {follow | 300 mg 1Ist day
the prothrominn 200 mg 2nd dav
level) 100 mg 3rd day

Dramam:ne 50mg qi1d {(may | 50mg q 4 hrs

give rectally )

Epmephrine (avord 006-1 cc of 1 1000
overdosage) solution

Heparn (follow the 50 mg /6 hrs
clotting time)

Hydrocortisone (dos [ 125-100 mg q 6 Postoperatively
age varies with hrs orq 12 hrs 100 mg g 6 hrs
cireumstance) or q day at slow dnp

Thaopectate 2tbsp t1d

Metamueil 1 tsp 1-3 times

daily

Morphine  Sulfate 0 mg < or>as| Same given
(avord overdosage needed slowly
especially 1n aged
and (?) mn hver
disease)

Paregoric 1tsp repeat in 4

hrs

Pentobarbital 01-02Gm repeat | 01-02> Gm 01-025Gm 1n5%

once prn solution

1 1tressin 02505 ce re

peat at 3—4 hr

mtervals pra
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T anty 10—Continred

Dwages
Agent
Orally Tntramuwculaly Tntravenously
TPotss wum Todide {or] 10 drops t1d
Tugol <) Solution
Pri coline 0 mg 56 times {1050 mg qid 10-50 mg qud
dul;
Probanttune 1 l(\hl:l with me die | 30 mg /4 cc 11,0 | 30 mg /1 ec ILO
2 at hedtime (15
mg /tablet)
Propylthoursenl 300 200 mg duly
mdmaded do o4
Protamine (to coun mg for mg (of
teract hepanin) hepanin)
Seopolamine 05 mg-11mg 05 mg
Secobarbntal 01Cmto020Gm | 100-150 mg 100-150 mg
Telepaque Toblets | 6-121ablets 1 @ a
time) with water
Vitamin A 2,000 nsp umts | 50000 usp umts
or more duly as required
Vitamin B Complex | Dasage 83 indi
cated for each
preparation
Vitamun I 10 20 mg, 10-20 mg;
Vitamin k, Owuide ! 100-500 mg at
(to counteract di slow dnp
cumarel) {

Q(odified from (!od.en\ Drug | neyelopedin and Thernpeutte Index T'd 6 How
ard M D ed New Yorh Drug Publications Ine 1925)

the chatt for the m pection of all the nure will mevitbly note the mental
status of the mdividual whether the mtravenous 15 running dry whether
exces ve bleeding 13 coming from the wound or whether the catheter
nasogastnie tube or T tubc 18 functioning properly whether the patient 1s
Yomuing <te)
(2) Intravenous flnds (representative)
(a) Fimsh bottle of blood that 13 now running
(b) 500 ce 1sotomc alme m 5 per cent gluco ¢
(2) 1000 ec 5 per cent glucose 1 water
(3) Intake output record
(4) Analgesic (usually morphime or demerol 1 proper dosage)
(8} Turn patient frequently and urge coughing and deep breathing Aspirate
nasopharynz 1f required
(6) Bed patient until fully teacted May later stand to vod Up tomorrow
(7) Cail mtern +f patient s unable to roud after 12 hours (Iptern mav stand
the patient up or have him try to void while sitting on the commode or
by placmg the pems i warm water and running water from the faucet etr
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Tasre 11—Antibiofics Agents and Dosages
Dosages
Agent
Ocally
Chleramphentcal 50-75 mg /bg mm | 1Gm q 812 hss
{Chloromvcetin) taally then 0 25~
Gm q 2-3
hrs
Chlortetracychne 1 Gm/day 1n 4 |100mg q 8-12hrs [ 500 mg q 12 hrs
{Aurcomyein) equal doses
Combotie 400 000 umts pro
came  pemaitiin
G&O5Gm &
hy drostreptomy
cin sulfate/cc
Give 05-10 ce
q 12hrs
Dihy drostreptomy 10Gm qd 3 X
cn weekly for 3-6
mos ({for the)
Ery thromjcin 250 mg q 6 hrs 250-500 mg q ©
(Ilotyan) hrs
Furadantin 5~10mg /hg /24 hes
m 4 divided
oses
Gantnsin 34 Gm mtially
then 1Gm q 6
hrs
Neomyem 1Gm g br ford

Oxy tetracycline
{Terramy cin)

Pemcilin  (Dosage
varies with cln
1cal errcum
stanees )

Tohymyxin B
Streptomycin

Sulfadiazine

Sulfasunidine

Tetracychne
(Achromyein)

hrs then 1 Gm
q 4 hrs for 24-
72 brs preopera
tively

1-t Gm /day m 4
equal doses at 6
hr antervals

Usually somewhat
higher than dos
age 1A

Parenteral use only
(For bowel) 6 5Gm
q1d for3days

4 Gms mitially
then 1 Gm q 6

hrs

025 Gm /kg m
tially  then 14
mttal dose q 4

hrs
1 Gm/day 1 4
equal doses

10-15mg /kg upto
1 Gm /day m 4
equal doses at 6
hr intervals

0203 Gm /day mn
01 Gm 1njec
tions at8-12 hr
ntervals

Ate lec q 12hrs
for 5-10 days
(300 000 units/
cc)

05 Gm~-290Gms
ar more/day

100Gm q 8-12 hrs

05-10 Gm /day in
divided doses at
12 hr mtervals

30 ml or more
umts/day for
septicemia (Use
catheter 1n vena
cava)

500 mg q 12 hrs

1f cathetenization 1s required a second time a I'oley catheter should perhaps be
teft 1 place until the patient 1s trulv ambulatory )
(8) Antibrotics® (Tante 11)
(9) Conneet 1anous (ubes to appropriate receptacles (¢g na ogastnic tube
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to continuons suction indwelling urcthral eatheter to drmnage bottle T
tube ta drunage bottle or clie t tubed ta undermater closed drunage )
Agam, speetnl operations require speeinl measures, but these will
be noted i conneetion with considcration of these operations else~
where m this volume The orders given above will apply to the
large majonity of patients who have just had major surgery

ORDERS REWRITTEN

It 15 an exeellent practice to re-c aluate periodically all orders that
the patient 15 getting The ones no longer needed are chsearded, ants-
bloties and morphine especially mayv be discontmued The phrase
Orders Rewntten 1s then written on the order sheet and the few re-
mamning orders that are to be contmmued are hsted below 1t This
bit of service househeeping results i asastance to the patient, the
nurses and the physieians m charge Each member of the hospital
staff can now see at a glinee what orders are m effect
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TRAUMA

THERE ARE CERTAIN STEPS which are generally followed on surgteal
services where trauma cases are frequently managed Some of the
more 1mportant of these will be now listed, with appropriate com-
ment Let us assume that a patient who has sust uned multiple 38
caliber bullet wounds possibly m3olving the head, chest, abdomen
and extremities has just been brought into the emergency room
What steps are mdicated, and i what order (r1¢ 16)?

(1) Cheeh vutal signs Bhoch may be due to varnous causes 1ncluding defectne
pulmenary ventiation simple blood loss or gross peritoneal confamination
with colonic contents (T4pLe 12) However the immedmate requirement is to
resuscrtate the patient to preserve life while accurate diagnosis of the extent
of the 1njures 1s bemg carried fornard

(2) Ozxygen therapy by nasal catheter to promote oxy genation of the tissues Laryn
goscope needed (rrg 17)?

(8) Intravenous wfusion first of a pla ma expander (or lachmg this even 1 otonic
salime) and then of blood as soon as 1t can be cros matched

(4) Check pulmonary ventilation by mspection percussion and auscultation of the
chest If serious respiratory cistress exists tap the chest (thoracentes:s) on the
miohed side to remose blood and/or air II pneumothorax contmues msert
mtercostal catheter with under water d (rro 28) Trach (r1a 18)
will not u ually be required unless there are wounds myols g the mouth

(5) Stalnhze fractures with 4 splint temporanly

(6) Complete the physical examination Having assured effectis e pulmonary ventila
tion and an adequate crreulating blood volume as reficeted 1 o 11 & 1n the blood
pres ure from shock levels a very careful physical examination 1s next m order
to 1dentify precisely what the r of further t are likely
to be

(a) Head Is there evidence of head mjury ? If so proper consultation 15 requested
(b) Chest The previous ewlu'ztmn of pos 1ble chest injury wxll be supplemented
by a chest x ray Pe tf 7 de 13 to be d when a narrowed
pulse pre sure 33 assocrated with distention of the neck vemns pul us paradoxus
and diminished eardine pulsetions on fluoroscopy If there 1s a strong pos
sibthty of tamponade (as judged from the locatron of the mjury and the
clinieal findings) 1t 1s far better to risk an unneces ary pernicardiocentesis
than to allon the condition of 4 eniticalls ill pattent further to deteriorate
during attempis at disgnostic fluoroscopy The insertion of the needle Just
to the left of the xiphoid at a 45 degree angle to the supine patient, con

0
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Institute an adeauate airway

. \ e
s

(f “'(",
5| oy

f
Close sucking wound

of thorax
\ i -
—
(&
Stop

hemorrhage

—

s

)) Immobilize fractures
[6] Continue dbservation of
vital signs including

jplaod pressure determinatior for
\ncreasimg ntracramal pressure

\rd

S

Fia 16—Prionty m the Management of Trauma The degree of physiologic urgency
represented by each of the several different types of injury 13 acknonledged m out
hining total management (From Hampton O P Jr and Fitts W T Jr Fractures
and di locations general conwideration In Allen J G Harkins H N Moyer C A
:;l: I;;I:Ia;ls J L Surgery—Pnnciples and Practice 1hiladelphia J B Lippincott
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TaBLE 12——Causes of Shock Follouing Trauma

1 INTRACRANIAL INJURY f Cardiac 1nyury and/or perncardral
2 Hemorrhage tamponade
b Contusion 3 INTRA ABDOMINAL INJURY
¢ Depressead fracture a Hemorrhage
2 Tuomacic Inyury b Mas«ive mtraperitoneal and retro
a Hemothorax peritoneal effusion as with eertam
b Preumothorax fractures of the pelvis
¢ Paradoxieal motion of chest wall ¢ Infection from perforated viscus
with iadequate pulmonary ven 4 DxTrEmiTY INJURY
tilation a Hemorrhage
d Bronchial tear b Massive wound edema
e Pulmopary edema ¢ Extensive muscle trauma
d Multrple long bone fractures

stitutes a very <atisfactory approach Agan intrapleural blood and/or
a1+ aspirated 1f « piration must be repeated more than twice, we tsually
msert an mtercostal eatheter (:16 28) If multiple fractures of zdjacent nbs
have resulted m a flar chest (Fi6 24) with paradovieal motion of the
chest wall (common i car accidents but uncommon m bullet 1njunes)
temporars stabilization can be achieved by ndhesive strappmg Later this
can be replaced by nb or soft tissue traction to avord having the fractured
ribs heal m & depres.ed po ition with reduced lung volume A sucking
uound of the che t 1> temporanly managed by the appheation of petrolatum
gauze covered with dressings and adhe ne tape Later the wound can be
debrided and formally clo ed m the operating room The petrolatum gauze

B

Epigloths

s

Frc 17—All  urgeons should gan etpenence i the ue of the larvngo
cope For example 1t 13 of value mn the presence of anesthetie difficulties 1n
respiratory obstruction 1o coma for tracheal suction m mfonts and for visuabzing
the yocal cords at the close of a total thyroidectom) or radieal nech dt section The
first, ymportant maneuler Is {A) to pass the blide postenor to the emglotus and hft
1t antersorls This will brng the cords mto vien (B) Al moscments should be
gentle but deliberate is the cope 1s p1 ed the head hould be hyperextended
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Fir 18—Tracheostomy 13 now frequently emploved It hould be resorted to m
most pitients who have scrious larvngeal ob~truction and 1t hould be performed
before the patient hag become comiato« from acphyxia which threatens immment
candiac arrest Under local anesthesia with the nech hyperextended (A) the trachea
1 exposed through erther a s ertical or preferabls a tranners kan mcision A vertical
imeison (B) 15 made through 2 or 1f nece~ an 3 tracheal mngs at a level about 3
nngs below the encord cartilage A portion of two cartilages 13 excied antenorly
to permit the ready 1m-estion of the tracheo toms tube (C) If one <tays 1n the mud
fme only venous bleeding will be met and this 1s rarels exces ne The 1cthmus of
the thyroid 1 retracted upward or occasionally partialh dnided The overnding
objertise 1 the emergency 13 to establi h an openmng into the trachea quichhy but
later care 13 mmportant Shown here (D) 13 a tube removed from the neck of a patient
®ho was near asphymation Note that the tube had been allowed to become com-~
Pletely plugged with mspr..ated secretione leay mg almo~t no tracheal lumen re-
famung for pulmonary ventilation

—
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should be applied at the end of a forced expiration to mintmize the volume of
air trapped 1o the pleural space Dven if the ¥ ray reveals a bullet 1n the
chest emergency thoracotomy 15 not often required 1n such circumstances
Pulmonary bleeding and air leaks usually cease spontancously, though mter
costal or snternil mammary artery mjurtes often will not do so Patients with
major aortic or ather great 1 e<sel injuries may not live to reach the hosptal
Tiith shotgun mjuries thoracotomy majy be required to remose wadding and
devitahzed lung tissue
(c) Abdomen (including dwaphragm) The chest mjuries were considered first
becguse cardiopulmonan function 15 e cntial to Iife Tho e which molve
the abdominal vi cera can be just 1s fatal but usually not as rapdly Ab
dominal njunes may re ult m hemorrhage (Iver pleen mesentery ete)
or pentonitts from perforation of hollow viccera or the urinary tract Bleed
g of sgmficant degree w1l be reflected m the usual signs of concealed
hemorrhage such as a shock ke state associated with a declming hema
toenit Peritoneal contaminatton mav or may not produce abdommal pain
tenderness and nigidity  (Partteularly  retropenitoneal gistne duodenal or
colonic lerhage may result mn few early signs ) In general most bullet wounds
of the abdomen must be explored to rule out perforation of a vi cus Con
firmatory evidence of visceral mjury may consist of (1) blood 1 the gloved
finger at rectal examimation (2) blood 1n matenal aspirated from stomach (3)
hematuna or (4) free air 1n the peritoneal cavity on roentgen examnation
(d) Eztremities It was stated previousls that the arteral pulsations scnsation
and motor power and the posstbility of fractures should be determmed
promptly and the findings wntten down Often a pulse may reappear when
1t was formerly absent perhaps indicatmng that artemal spasm existed pre
viously Motor power pre ent on admission may later dimmi h mdicating
that the nerve has been damaged by contusion but has not been severed
(7) Spectal Roentgen Studies The routine films of the mjured parts were mentioned
above However <pecial studies are often extremely valuable in trauma ca es
(a) Bronchograms to reveal bronchial mpury
(b) Esoph to 1dentify e ophageal perforation
(¢) Urogram or cystogram to rule out urmmary extravasation due to hidney
ureteral or bladder mjury
(d) Artertoprams of vanous vessels (including head and lower extremity) to
demonstrate occlusion displacement or extravasation
(e) Gastromtestinal senes and barium enema are not often u ed unless a die
phrag i herma 13 p d These organs are carefully mnepected at
laparotomy with the exception of the colon beneath the pelvic floor which
15 visualized on sigmordoscopy

Summary

Once the measures outlined above have been methodically taken,

plus any others required 1n special mstances, 1t will usually be pos-
sible to proceed with orderly management To recaprtulate, head
myuries of significance require neurosurgieal consultation, chest
wounds by bullets can often be managed consersatively, although
thoracentesis and at times closed (under water) thoracotomy tube
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dramage may be neecssary , ahdonunal wounds are wisely explored
1 most istances and extremity wounds are eared for on the basis
of the musele nerve, arternal or bone damage encountered Im-
medinte and contintied attention to resuseitation with measures to
muntun 2n adequate blood volume and pulmonary ventilation will
usually preserye life until anatomic and phy siologic defects can be
corrected

BURNS

The burn may be the result of eleetrieal or thermal msult The
latter 15 often classified according to whether the mjury was a flash
burn, a seald burn or a flame (house fires, clothmg flames) burn
Of these three the flame burn 1s the one most Ithely to produce deep
third degree (requires grafting) mjyury

The prognos:s m a gaven burn mjury depends on the surface area
mvolved (r16 19) and the depth of the lesions To a lesser extent the
age of the patient 15 important for a burn that would be considered
relatively mmor m 4 young person will often prove fatal in the
elderly Therefore, 1t 1s well to take a conservative position when
discussing with the family the prognosis of 1 patient who has a
full-thichness flame burn mvolving 40 per cent of the body surface
area Tven if no mjor complications (gastromtestinal hemorrhage,
massny ¢ nfection, farlure of grafts to take) develop, the recovery
will require wechs or months Flame burns of full-thichness which

my olve more than 50 per cent of the body surface are usually fatal
eventually

Physiclogic Considerations

The severe burn produces large shifts in body fluids and elec-
trolytes 1n addition to the destruction of 4 portion of the red cell
mass Thus, the early therapeutic considerations are to combat
“burn’ shock by blood transfusion and the adnunistration of enough
saline solution to replace the extracellular losses into the third space
beneath the burn wounds as wound edema In addition sedation,
antibiotics, tetanus prophylaxis and the care of the burn wounds
themsely es must be considered

Treatment of 40 per cent Flame Burn 1n 60 hg Man

(1) Check vital 1gns This 15 repeated at 30 minute intervals

(2) Intrmvenous fluds Begin 1eotonic .aline or balanced electrolyte nfusion
(u g the same needle and venipuncture employed for obtaming the blood
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9%

TRUNK
Front - 187
Bock 18%

Fic 19~The rule of nines erves as a practreal gude 1n the raprd estimation

of the surface area burned
sample for cro “matching) A cut-down at the ankle may be required if the

arms are burned

Total Fluds
Fur t 24 Hours
Blood or plasma expander (< burn X body weight 1n he) = 2400 cc

Icotente saline or balanced electrolvte solution (¢ burn X body
weight i hg) == 2400 cc
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Cluco ¢ xolutton (5™ m water) = 2000 cc

Tatal = 6800 cc¢
Second 21 Houew

Blood or pli ma expander (Y2 amount gven i fir t 21 hioure) = 1200 cc
1 otome hne ar nlweed clcetroly te salution (Y2 amount gien n

firt 21 hours) = 1200 cc
Clucoe «olution (Y% amount ginen i first 24 hours) = 1000 cc

Total = 3100 cc
Thus during the fir t 21 hour< approumately 7 liters of flund hould be ginen
and one Wil of thas (e peenlly with 1o et to the collod colution)  hould be
infused 1n the first 6 hours of thit period The volumes of the 1anous solutions
are smply cut i half for therapy durng the second 21 hours The glucose <olu
1ion 12 g en 1o provide for unne formation 1F the patient 15 obew or elderly the
¢ tmated valumes hould be revi ed downward In contrast the mamteninee of
an adequate blood pre <ure (which 13 chieched evers 30 minutes dunng the first
21 to 18 hour~) may requare €1 en more flurd than bas been outhned above Esven
so0 this formula of Fvans s proved 1n our hands to be a generallv reliable
guide to dependable fluid therapy in the earls management of the exten neh
hurned subject  After the firt 45 honrs the fluxls must he admim tered on the
b 19 of the frequent and contiuous re<saluation of the chacal condition of
the patient as 1 ted by plama chenn try values Particularly important guides
are the blood pre~ ure and the urinany output  Aeido 1313 treated with sodium
biearbonate solution
(3} Placc patient 1n bed on tenle heets One may clect to debrnide the burn
wounds and then to drew them with fine mesh gauze impregnated with petro-
latum thh4 being covered with loo elv applied gwze dres ings The open
or expoure method may be fea ible e peenliy if the patient has an unburned
surfice upon which hie ean be However it 1s better to dress wounds that mu ¢t
come 1to contct with the bedelothes t times 1 combination of the clo ed and
open methods can be ueed mo t effectiv el
The stenile <heets are no longer stemle when the patient lies on them but
they avoid mmmedite contammation of the burn wounds with the hospital
bacterin which are probably antibiotie re 1 tant
{4) Tetnus propiniius 13 mandatory erther by 1 boo ter doe of toxmd m
the ndnidual who has been actnvely mmumzed or with tetanus antitoun
(3000 units) m the ubject not previou Iy immunmzed
{5) Anhibiotics may be gven 1mmediately or re erved until frank ep 1s has de-
veloped Actually the value of their routine u e 15 under reappraisal Up untal
the pre ent time they have been given almo t routnels but they have not
prevented the deselopment of mfectton m mo t extensively bured ind:
siduals However thewr great value i the treatment of proved sephcema
by a u ceptible microorganism cannot be demed Agamn 1 burn management
as tn all other pha e of urgery the routme prophilactic use of antibioties
13 under cntieal survey At this time we shll use pemeillin and streptoms; cin
prophy Inctieally 1n burns but our views are ubject to modification if such
practice 1s proved to he uawpe
(6) Sedation  Morphme or demerol 1s v uillh em,
often butnturate <uffices (The
(7) Intihe-output record The bl
perhaps the most mmportant

ploved to control pam but
pitient mav be more apprehen ne than in pain )
ood pre <ure and the rite of wane flow provide
objectnne critena as to the adequacy of flud

el
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Fic 20—Techmie of 8Iin Grafting (\) I reparation of donor site and final apphea-
tion of mineral o1l (B) Cutting the plit thickness graft (19,990 to 201009 of an mch
1 depth) with the electric dermatome (C) Preparation of the wound for grafting
usmg sharp exci 1on of remaimmng slough plus vigorous clean ing of the granulation
tissue with saline <cap and bru h (D) The grafts have been applied transver ely
sutured together where necesary and fine me h petrolatum impregnated gwze 13
being applied Joosely m a arcular manner The petrolatum dres wngs are not removed
until from 5 to 7 days have elapsed by which time the takes have for the most part
become adherent to the granulating bed of the wound and do not come away with the

dre sings
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therips 1 bums A eareful intake record and an bourly measurement of
urtne flow are maportant to hue

(8) The burn wounds them elvesa The open tersuy the clo ed manigement was
mentioned sbove Debridement 14 imited to gentle zoap and water elean ing
and the cxcraon of broken Dl tere Unruptured bl ters (veweles) are not
opened for to do <o re ults 1 the loss of more plasma and expo es the under
Ising shin clements to infection at an earhier date than would otherwi e be
the e1 o

Summary

After the first few days, durimg which massive fluid shifts are pro-
ceeding apace with flaid retention and subsequent flurd excretion,
other burn probluns move mto focus These are particularly con-
cerned with adequate nutritional mawntenance, sepsis beneath the
burn eschars, anema, and the depletive effects of extensive sfwn
grafting (ric 20) These problems mmust all be treated vigorously
and effectively 1f the mdnadual who has sustammed an estensive
flame burn 1s to survive
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9 Some Operations Involving
the Head and Neck

THe PRECAUTIONS associated with operations on the neck are con
cerned especially with the fact that the functions of breathing and
swallowing may be mterfered with In addition, certain mmportant
nerves may be mjured through carclessness or necessity

PAROTIDECTOMY FOR TUMOR

The special features of preoperative, operative and postoperatre
care mn performing adenectomy, hemiparotidectomy or total pa
rotidectomy for tumor are largely associated with preservation of
the faciual nerve and 1ts branches m order to avoid facial weahkness
In general one must be able to stumulate the branches of this nerve
as surgery proceeds, a swmall battery-type electric stunulator (Fa
radic current) 1s satisfactory

At operation the fascia overlymg the gland 15 exposed by a Y-
type mciston that extends in front and behind the ear and forward
toward the submasillary gland As a rule, 1t 13 much more satis-
factory to identafy the facial nerve as 1t courses forward adjacent
to the styloid process than 1t 1s to locate the mdividual branches
anterior to the parotid gland As the nerve enters the gland 1t begmns
to give off numerous branches These are readily exposed and
identified by frequent but not excessive stimulation, with the face
and mouth exposed to view, under general anesthesia using an
endotracheal tube

Occasionally, the extent of a parotid tumor or of some lesion
adjacent to the parotid 1s rendered more obvious by the mjection
of methylene blue mto Stenson’s duct preoperatively The parotid
gland will take on a bluish discoloration throughout its extent
Tumors do not contnn duets and hence are not likely to be stamed
Mj personal experience with this technie has been limited to its
use n 1 case, but I was much impressed by the vividness » 1th which
the boundaries of the parotid gland were defined

80
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It 1s 2 wise poliey to warn the patient that, following formal ex-
posure and clectrieal stimulation of the facial nerve, there will
Iihely be <ome facial ueal ness for a tume postoperatively This oc-
curs m mamy patients m whom the nerve has been earefully pre-
served The duration of the paresis 15 usually a matter of wechs,
but at times months are required for normal function to be restored
Of course, this complication might be tahen s a contramdieation
to radical exposure of the gland and the nerve in removing “bemgn”
parotid twmors but we eannot agrec | parotid tumor 1s 1 viclous
lesion beeause of its strong tendeney to recur after madequate
excision The major equse of recurrence 1s that, due to apprehension
concerning the facial nerve the operator attempts to “shell out”
a tumor that often has fine projections that are divided, not ex-
cised At a second operation performed through scar tissue, 1t 1s
much more difficult to 1dentify and preserve all branches of the
nerve The patient should be told the serious nature (Iihelthood of
recurrence) of his parotid tumor, so that he will be prepared to ac-
cept temporary facial weahness 1f 1t should oceur Too often he 1s as-
sured the leston 1s benign, that 1t ean be shelled out under local
anesthesia Yet, 1f mnimal anesthesia 1s used, so that the nerve
will not be anesthetized (while the patient 1s bemg ashed to
whistle periodically ), the outcries of pain may prompt the operator
to do a hasty and madequate operation On the other hand, 1f the
nerve 1s anesthetized with local anesthesia one can no longer
know whether or not 1t 1s mntact General (endotracheal) anesthesia
1s preferred Only mmumal tumers that are found te be “bemign” on
frozen section should be excised without parotidectomy, and even
mn these a surrounding margm of normal parotid gland should be
ncluded

Parotad fistulas This complication 1s not common following ex-
ciston of a tumor It develops much more frequently after traumatie
njuries It 1s advisable to gnve the lesion time to close spontane-
ously for 1t usually does If after many weeks the fistula still has
not closed a plastic repair or radical surgery may be required

HEMIMANDIBULECTOMY AND RADICAL NECK DISSECTION FOR TUMOR

This operation 1s representative of the group of radical head and
nech procedures that must often be performed for cancer



9 Some Operations Involving
the Head and Neck

THE PRECAUTIONS associated with operations on the neck are con-
cerned espectally with the fact that the functions of breathing and
swallon g may be wmterfered with In addition, certain important
nerves may be mjured through carelessness or necessity

PAROTIDECTOMY FOR TUMOR

The special features of preoperative, operative and postoperative
care m performung adenectomy, hemiparotidectomy or total pa
rotidectomy for tumor are largely associated with preservation of
the facial nerve and 1ts branches m order to avord facial weakness
In general one must be able to stimulate the branches of this nerve
as surgery proceeds, a small battery-type electric stumulator (Fa-
radic current) 1s satisfactory

At operation the fascra overlying the gland 1s exposed by 2 Y-
type mesion that extends m front and behind the ear and forward
toward the submaxillary gland As a rule, 1t 1s much more satis-
factory to identafy the facial nerve as 1t courses forward adjacent
to the styloid process than 1t 15 to locate the mdividual branches
anterior to the parotid gland As the nerve enters the gland 1t begins
to give off numerous branches These are readily exposed and
wdentified by frequent but not exeessive stimulation, with the face
and mouth exposed to view, under general anesthesia using an
endotracheal tube

Occasionally, the extent of a parotid tumor or of some lesion
adjacent to the parotid 1s rendered more obvious by the mjection
of methylene blue into Stenson’s duct preoperatnvely The parotid
gland will take on a blush discoloration throughout its extent
Tumors do not contain ducts and hence are not likely to be stamed
My personal experience with this technic has been hmited to 1ts
use 1n 1 case, but T was much impressed by the vividness with which
the boundartes of the parotid gland were defined
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T1e 21—Radical Neel Disseclion Tins operation requires famiianty with a num
ber of anatomieal landmarks Tirst the shan flaps are developed 1 all four directions
leaving the plats mq attached Next the sternocleidomastord and strap muscles are
disided just abose the elavicle and retracted upward expo g the brachial plexus
sealenus anticus muscle phreme nerve and the carotid sheath contuning the carotid
artery vagus nerve and internal jugular vem This vein 1s then divided and the ma s
swept upnard after identification of the recurrent Ity ngeal nerve As the dissection
nears the mandible the followmng nerves are identified and preserved hypoglossal
hngual and the mandibular branch of the facial The pinal accessory nerve to the
trapezius muscle runs beneath the sternocleidomastoid above and one may or may not
eleet, to preserye 1t depending upon the extent of the malignant process The internal
jugular vem 15 agaim <ccurely ligated and divided near the jugular foramen as the mus
cle mass with attached areolar tissue and lymph nodes 15 exesed from the mandible
mastod process and other pomts of ongin or msertion The faeial artery and vemn

are ligated nd dinided and the lower portion of the parotid gland 15 consenmently
amputated

torly, hus nerve paralysis resulted from the excision of a lipoma
the posterior cervical triangle In the mstance of persons who are
not required to perform manual labor, though trapezius paralyas
mny oceasion little inconvemence

Lagation of the wternal jugular vewn usually results i some m-
cre wse m cerebrospnal fimd pressure However, this 1s no particular
problem unless bilatcral neck dissection 1s planned, with hgaition of
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Preoperative Preparation

While the buwopsy of the mahgnant tumor 1s being processed, the
chest r-ray should be taken n a search for possible metastases, and a
roentgen study of the mandible should 1dentify the presence and ex
tent of any bone involvement If the patient 1s debilitated because of
long-standing mability to masticate and to swallow effectively, pre-
operative alimentation (3500 calories and 200 Gm of protem daily )
should be given with a polyethylene tube mtroduced through the
nose mto the stomach

Since 1t has been show nn that the blood volume m such patients may
be reduced by almost a hiter, preoperative blood transfuston may be
mdicated on the basis of hematoerit and hemoglobin values For op
eration 1itself, at least 6 pits of properly erossmatched blood should
be available

Operative Considerations in Radical Neck Dissection

While 1t 15 not the purpose to discuss technic per se n this volume,
except msofar as 1t affects directly the problems of preoperative and
postoperative care, there are certain considerations i the radical
head and nech procedures that deserye mention here (ric 21)

The blood loss during a radical neck dissection 1s not usually mas-
sive at any one time, but 1t 1s apt to be continuous over a period of
perhaps 3 or 4 hours The volume of blood loss at an operation 1s a
function of the rate of loss and the duration of the loss Blood trans-
fusion should be begun early 1n the operation, before any dechne 1n
blood pressure due to blood loss has oceurred

The technical aspects of this procedure also mfluence postopera-
tive care Hemostasis should be meticulous to avold evcessnve
bleeding beneath the skin flaps Injury to the vagus nerve m the
carotid sheath or to the recurrent nerve will result, of course, m
paralysis of the vocal cord on that side The phrenic nerve should
be preserved to permmt normal respiration and coughing m the post
operative period Division of a hypoglossal nerve may nterfere with
swallowmg Injury to the spinal accessory nerve paralyzes the tra-
pezius muscle and results i shoulder drop Howey er, some surgeons
divide this last nerve deliberately along with resection of the ster-
nocleidomastord muscle The degree of disability produced by pa-
ralysis of the trapezius muscle will depend on the occupation of the
patient We knew of a chauffeur who could no longer dr1ve satisfac-
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tube may be required for an extended period of time until the fistula
has closed

Complications Some of the complications of radienl neeh dis-
section, with or without hetmmandibulectomy, have been touched
upon Larly hemorrhage may occur due to shpping of the hgatures
on the mternal jugular vem To avord this, at least one suture higa-
ture should be placed at the tune this vessel 1s divided high m the
nech at surgery Late (secondary) hemorrhage from arterzes ma}
occur Postoperatively the common carotid artery lies just beneath
the shin flap and may be exposed 1f the shin sloughs Infection may
further merease the risk of late hemorrhage Necrosis of the under-
maned shwn flaps (especially hikely 1f the platysma muscle has been
sacrificed and the shin denuded radically) 1s not rare Collections of
flurd beneath the shin flaps may further retard skin healing Dis-
placement of the Kirschner wire used as a strut or bridge over the
exeised portion of the mandible to preserve facial contour 1s fre-
quent In addition, headache may result from mcreased cerebro-
spinal fluid pressure due to ligation of the mternal jugular vemns

The treatment of various of these complications 1s suggested by
their natures Hemorrhage must be controlled Necrotic shin must
be replaced, eventually, with shin grafts Flud collections are aspi-
rated or dramed The use of eatheter suction beneath the sk flaps
(see under radical mastectomy ) may reduce the incidence of such
collections If the wire m the mandible becomes displaced it 1s
usually removed to prevent pressure necrosis of the adjacent buecal
mucosa with resulting salivary fistula Headache due to mereased
cerebrospmnal fluid pressure gradually subsides as the opposite 1n-

ternal jugular vemn and the vertebral veins adjust to the mnecreased
load 1mposed on them

THYROIDECTOMY

Preoperative Measures

The preoperative preparation for thyrordectomy will depend on
the diagnosis and the mndications for surgery If the diagnosis 1s that
of a moderate sized nontovie nodular gorter, established on the basis
of the hustory, physical examunation and a normal basal metabolic
rate, then httle special preparation 1s required The routine chest
film should be examned to detect any substernal extension (F16 22
It 1s advisable to examune the vocal cords by means of ndwect
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both internal jugular vems If both vems are higated at the same
operation a marked ncrease m cerebrospinal flurd pressure will re-
sult, and during the postoperative period severe headaches may be
associated with papilledema Thus, if bilateral nech dissection 1s
planned the two sides should be done at different operations Even
1f several weeks are allowed to intervene between stages, many sur-
geons prefer not to higate the mternal jugular vein on the second or
less extensively myvolved side In recent years vascular homografts
have been employed to permit resection of both mternal jugular
veins at the same operation, but this has a limited value

Trachcostomy may or may not be performed at the close of the
operation It need not be done routinely, m our opinion, for respira
tory obstruction 1s not often a fatal complication followng radical
nech dissection Moreover, tracheostomy 1s not a completely -
nocuous procedure It should be established when 1t 15 indicated but
1t should be avoided where 1t 1s not needed If tongue or mandible
s resected, however, trachcostomy should be performed

The excuse often given for routine tracheostomy 1s that 1t facili-
tates postoperative nursing care, particularly that of tracheal as-
prration by catheter suction—and so 1t does Our reply to this
would be that the intern can perform the same function with naso
tracheal suction at regular intervals Tracheostomy deprives the
patient of hus ability to cough effectively, the tube may become
plugged (F1c 18), secondary hemorrhage may occur around the
tube and stricture may develop after the tube has been removed,
not to mention the adverse psychologic effect on the patient when
he finds he cannot talk Tracheoesophageal fistula may deselop due
to erosion

Postoperative Care

Two 1mportant points in the early postoperative pertod are those
of mamtaming an adequate blood volume (follow blood pressure and
hematoertt) and assuring adequate respiration The pressure dress-
mg must not be too tight, and tracheobronchial secretions must be
removed erther by coughing or nasotracheal catheter suction Feed-
mg 1s not a problem, since as a rule the patient can take some
nourishment by the end of 48 hours from the time of operation
However, if a salnary fistula develops secondary to operations -
voliing the floor of the mouth, then feeding through a nasogastric
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Fie 22—(continued)
(C) The total goiter removed The lower half of each lobe was situated m the

medastinum (D) Patient 3 days foll surgers No lieations




Fic 22—Large Gouer Exztending Substernally (A) Roentgenogram m which the
gorter may be seen to extend well below the thoricre nlet (B) Sternum has been
«plit and the edges pread with a b retractor Note excellent exposure of the supertor
mediastinum  This mancuver 1s ea 1y accompl: hed and cau es httle postoperatne
dieability
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(4) Todme 1n the form of Tugels olution or saturtted potecaum 1odide solution—
10 drops PO t1d
(5) Radionetive Todme—from 5 to 15 millicurics PO

Radioactr ¢ 1odine 15 of eourse most effectin e 1n reducing thyrord
activaty and 1s widely used for this purpose However, 1t 1s not used
as a preoperatty e measure, though 1t 1s frequently used mn the man-
agement of postoperative recurrenee of hy perthyroidism

The daily dosage of propylthiouracil that 1s required to achieve
the euthyroid level m the patient with thyrotoxicosis varies con-
siderably from one person to another For example, a dosage of 300
mg grven daily n divided doses may be effective m some individ-
uals, whereas 800 mg may be necessary m others It 1s the rare pa-
tient whose excessive thyroid activity cannot eventually be brought
to normal with the drug Nevertheless, there are patients in whom
none of the antithyroid drugs 1s adequately effective VWhen this
situation 18 encountered, radioiodine should be employed as the
definitive therapy 1n preference to surgery

There 15 st1ll a definite place for the use of simple potassium 10dide
as the sole “antithyroid drug” to be used 1n the preoperative prepa-
ration This compound 1s rapidly effective 1 susceptible patients,
and withm 10 days operation may be perforined with safety

The Operation

If the patient tolerates anesthesia induction satisfactorly the
remamder of the operation usually proceeds uneventfully from the
“thyrotonic” standpomnt (It 15 well to remember that local anes-
thesia 15 especially applicable to thyroidectomy ) An endotricheal
tube 18 now very commonly used, and good pulmonary ventilation
thus achieved In the mstance of the large, formerly toue gland a
blood transfusion may be needed, but often 1t 1s not Eaposure of
the recurrent laryngeal nerve promptly, on the side question
enhances the operator’s confidence n proceeding thereafter with dls-l
patch At least one parathyroid gland should be identified and left
w sitw, and all exeised tissue should be mspeeted for parathyroid
glands before the tissue 1s placed 1n the spectmen basin If a gland
1s found 1t should be implanted neighboring muscle, for 1t ma;
establish vasculature and survive Hemostasis should be’ metxculoui
;\L all times, to avoid resprratory obstruction due to postoperatnne

iemorthage W e examune the cords with a laryngoscope at the close
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laryngoscopy preoperatively If one cord 1s paralyzed, such as does
occur n the occasional patient, particular care 1s exercised to avoid
any possibihty of injurmg the other recurrent nerve during surgery

Tn contrast to the pattent with a nontosic goiter, the patient with
severe thyrotouicosts may require long and meticulous therapy
First, the diagnosts of hyperthyroidism must be established by
means of

(1) Histors and phy teal vxammation

(2) Basal metabolie rate (BM R normal—15 to +15)

(3) Protun bound 1odme level of serum (normal 4 to 8 mricrograms or gamma per
cent)

{4) I uptahe by the thyroid gland (normai less than 40 per cent of admaistered
do e mm 24 hours)

(5) Rate of comver 10n of radioretiie inorganic todme mto radioactne protemn
bound jodine (conierston ratro)

(6) Therapeutte trial of morganie 10dme

Not all of these measures need be used mn any given case, but
special errcumstances do arise m which particular tests may be re-
quired to chineh the diagnosis of hy perthyrordism Low grade thyro-
tovicosis due to a functioning adenoma m the elderly femalc may be
particularly difficult to detect, m sharp contrast to fullyv deyeloped
hy perthyroidisin 1 association with the other components (exoph-
thalmos and diffuse gorter) of Graves’ disease The hy permetabohsm
assoctated with pheochromocytoma 1s at times erroneously diag-
nosed as thyrotoxicosis Unfortunately, thyroidectomy or any oper-
ation other than for removal of the functioning adrenal medullary
tumor may prove fatal

Preoperative preparation of the thyrotovic patient consists pri-
martly of rest and sedation, therapeutic nutrition and, most mm-
portant of all therapy directed toward reducing the thyrod ac-
tivity The best evidence of whether or not preoperative preparation
has achieved the desired end consists of a gamn i weight, a slowmg
of the pulse rate, and a dechine in the BAI R assoctated with a gen-
eral improvement i the patient s sense of well bemng The serum
PBI also declines The agents that may be used to reduce thyroid
overactivity are

(1) Prop; ithiouracii—from 100 to 200 mg t:d PO (This drug blocks the cruenl

oudation of 1odide to 10dine preventing u e in orginie < nthesis)

(2) Tapazole—about 10 mg PO t1d

(3) Jtrumul
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(4) Tedine 1n the form of T ugel s solution or saturated potas wum odsle <olution—
10 drops PO t1d
(5) Rathorctine Todime—from 5 to 15 mitheuries 1O

Radioactn e 10dme 15 of course most effectsy e i reducmg thyrord
sctnaty md 1s wadely used for this purpose However, 1t 15 not used
as a preoperatry e measure though 1t 1s frequently used 1n the man-
agement of postoper1tive recurrence of hy perthyroidism

The daly dosage of propylthiouracil that 1s required to achieve
the euthyroid level m the patient with thyrotovicosis varies con-
siderably from one person to another For example, 2 dosage of 300
mg grien daily n divided doses may be effectis e mn some ndnid-
uals, whereas 800 mg may be necessary m others It 1s the rare pa-
tient whose excessive thyroid activity cannot eventually be brought
to normal with the drug Nevertheless, there are patients m whom
none of the antithyroid drugs 1s adequately effective When this
situation 1s encountered, radioiodime should be employved as the
defimitive therapy 1n preterence to surgery

There 15 still a defimte place for the use of simple potassium 1ochde
as the sole “antithyrord drug” to be used m the preoperati e prepa-
ration This compound 1s ripudly effective 1 susceptible patients,
and within 10 days operation may be performed with safety

The Operation

If the patient tolerates anesthesia mduction satisfactorilv the
remainder of the operation usually proceeds uneventfully from the
“thyrotoxie” standpomt (It 15 well to remember that local anes-
thesia 1s especially applicable to thyroidestomy ) An endotracheal
tube 15 now very commonly used, 4nd good pulmonary entilation
thus achieved In the mstance of the large, formerly toue gland a
blood trinsfusion may be needed, but often 1t 1s not Lxposure of
the recurrent laryngeal nerve promptly, on the side m question
enhances the operator s confidence 1n proceeding thereafter with dis-
pateh At least one parathyroid gland should be identified and left
w sitw, and 1l enased tissue should be mspected for parathyroid
glands before the tissue 15 placed in the specimen basin If a gland
1s found 1t should be 1mplanted m neighbormg muscle, for 1t may
establish vasculature and survive Hemostasis should be meticulous
at all tunes to avord respiratory obstruction due to postoperative
hemorrhage We exammne the cords with a laryngoscope at the close
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of the procedure, 1f they both move then but during the next few
days the patient becomes hoarsc and a cord 18 found not to move,
one can confidently assume that the paralysis 1s due to edema and
that funetion will return

Postoperative Management

In addition to the usual close observation of the indnidual who
has had an anesthetuc, the patient who has had a thyroidectomy may
present certam special problems These mclude the development of
respiratory obstructton, hypoparathyroidism, thyroid storm and
hypothyroidism

Respiratory obstruction Postoperative Hemorrhage The thy-
rordectomy wound should be dramed m most patients Asphyxa due
to tracheal compression from hemorrhage 1s the most frequent fatal
or near fatal postoperatnve comphication following thyroid surgery
Moreover, one ommous aspect of this bleeding 1s 1ts insidious nature
Since the thyroid 1s surrounded by strong fascia which 1s approa
mated with sutures in closing the wound, the bleeding may be con-
fined beneath the fascia and may not be apparent until tracheal
compression 1s far advanced It 1s important to mspect the nech
frequently in the early postoperative period and throughout the
next 48 hours If there 1s excessn e dramage of blood or serosangun
eous material, close observation should be even more stringent If
no unusual amount of bleeding 1s noted but the nech appears full (es-
pecially 1f the patient complaims of tightness and of some difficulty
m breathing) one should consider the possibility of reopening the
neck If reopeming the wound becomes necessary, tracheostomy
should be performed This 1s one instance in which a timely trache
ostomy can be absolutely life-saving Most often the fatal error 1s
to delay too long

If tracheostomy 1s to be performed m the mdividual who 1s
struggling to mantain minimal pulmonary ventilation, general
anesthesia should be avoided, above all, intravenous pentothal may
result m a fatality Local anesthesta 1s adequate and 1s the agent of
choice Tor, should there be delay or difficulty in endotracheal n-
tubation in connection with the general anesthesia that will abolish
the strenuous voluntary resprratory efforts of the person threatened
with asphyxta further hypoxia and cardiac arrest may quickly fol-
low Lven if the heart action 1s promptly restored, the subject may
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have sustamed wreverstble bram damage There 1s at this wnting a
patient m a naighboring hospital, m us Jate twenties, » ho was found
to have a full neck and some mild difficulty m breathing many hours
following subtotal thyrowdectomy Observation was contmnued for
several more hours, durnng which time Ins condition worsened At
this pomt, the most juntor resident was mstructed to take the pa-
tient to the operating room and to explore the wound and perform a
tracheostomy There, mstead of using local anesthesiz, he 2llowed
the anesthetist to use a general anesthetie, begmnng with nitrous
oude To make matters norse, honever (and the patient’s respira-
tory symptoms had now become severe) mtrayenous pentothal was
grven when mtubation was unsuccessful with mitrous oxide alone
Thereafter spontaneous respiratory effort ceased but intubation
could not be effected because of tracheal distortion by the hema-
toma Cardiac arrest followed Tracheostomy and thoracotomy with
cardiae compression restored heart action, but bram damage was
wrreversible Two years have now passed, but the patient remams mn
the hospital comatose The expense can be computed, but the sus-
tained anguish to his wife and family cannot be computed This en-
tire tragedy, one which 1s by no means rare, could have been avoided
by timely and intelligent management of the postoperative bleeding
that will oceur m the occasional patient despite the most meticulous
operative hemostasis that should be effected at all times before the
wound 1s closed

Laryngeal Pathology Other causes of postoperative respiratory
obstruction are laryngeal edema and bilateral vocal cord paralysis
Both of these complieations are relatively rare Agam, 1t 15 a good
policy to examme the cords both before and immecdiately after sur-
gery This excludes, on the one hand, preoperative paralysis of one
cord that would necessitate extreme caution with the dissection on
the oppostte side at operation lest bilateral cord paralysis require
permanent tracheostomy On the other hand early postoperative
observation that both cords move ensures that the recurrent laryn-
geal nerve has not been mjured on erther side, a comforting bit of
mformation to have when the patient dev elops a hushy voice for a
few days following surgery

The meidence of recurrent nerve myury appears to vary widely in
different hands It has been estimated that the overall meidence of
this complication 1s perhaps 3 per cent, ranging from less than 1 per
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cent 1 experienced hands to even 10 per cent with mexperienccd
operators Builateral cord paralysis usually will necessitate a per-
manent tracheostonry to avoid respiratory obstruction However, if
only one recurrent nerve 1s mjured respiratory obstruction 1s not
usually a problem The patient’s voice 1s husky or coarse, but this
may rapidly mprove to a considerable degree even if the cord
paralysis persists, which 1t often does not

Hypoparathyroudism  Second only to recurrent nerve ijury,
“surgical” hypoparathyroidism 15 the cause of considerable mor
bidity m patients who have had a radical subtotal or total thyroid
ectomy Unfortunately, a surprisingly large number of surgeons
have hittle facility or confidence mn 1dentifying parathyroid glands
at surgery Thus, 1t 1s perhaps not surprising that one or more of
these small brown bodies are often delivered to the pathologist with
the exeised thyroid gland Agamn, as with recurrent nerve injury,
the meidence of surgieal hy poparathyroidism mcreases with the ex-
tent of the thyrordectomy The merdence of this complication varies,
but permanent hy poparathyrordism occurs m perhaps 1 per cent of
all cases, considermng the country as a whole As with recurrent
nerve dysfunction, temporary hypoparathvroidism, perhaps due to
edematous changes surrounding the remaining glands, occurs m a
considerably larger percentage (3 to 5 per cent) of patients Actually,
the true inewdence 1s rarely known because series of operations that
reflect a high rate of complications, fatal and nonfatal, are not often
reported The ncidence of complications reported from the large,
Iughly specialized private clinies by no means reflects the general
level of surgieal practice in the Unrted States

The signs and symptoms of hypoparathyroidism consist chiefly of
numbness and tinghng 1n the extremuties, assoctated with carpo
pedal spasm A tap with the finger over the facial nerve chiats 2
positive Chyostel’s sign, and an mflated blood pressure cuff may
elicit the previously latent carpal spasm, Trousseau’s sign If no
therapy 1s forthcoming severe resprratory symptoms mas develop
due to hypocalcerme tetany As soon as the condition 15 suspected
and before therapy 1s begun, a blood sample should be drawn for the
determmation of serum caletum and phosphorus levels The normal
serum calerum level 18 5 mEq /L (9 to 11 mg /100 c¢) The level
wall usually be reduced to below 8 mg /100 cc 1f hypoparathyroidism
eusts The serum phosphorus level (normally less than 4 mg per
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cent) mses m hypoparathyrodism Once the blood speetmen has
been drawn one should not watt for the Jaboratory report, but should
gnve caleum glueonate (1 Gm of 10 per cent solution) mtra-
venously Tmmediate inprovement mn the patient’s symptoms mdi-
cates that hypoparathyroidism does euist, and oral caletumn glu-
conate or caleum lactate therapy (12 Gm /24 hours m divided
doses) 15 begun This usually 1s sufficient to control the symptoms
which are often temporary However, 1n some subjects parathormone
must be employ ed mtramuscularly 1 repeated doses untal the long-
acting vitamm D therapy given m massive doses takes effect Dihy-
drotachysterol (A T 10) 1s not often required when adequate vita-
mun D therapy 1s employed

Permanent hypoparathyrowdism 1s a serious problem, both from
the standpoint of expense to the patient and from the rish of respir-
atorv disturbances and cataract formation associated with fluctu-
ations 1 the serum caleium level

Thyrowd Crists (Thyrowd Storm) Postoperative thyrowd crisis has
now become a ranty This 1s because effective antithyroid drugs
such as propylthiouraci are available to render the patient truly
euthyroid before operation, and because radiorodine therapy can be
used for those rare thyrotovie mdividuals who cannot be satisfac-
torly prepared for thyroidectomy Of course, a great many patients
and/or therr physicians choose radioiodine m preference to surgery,
and this form of defimtive treatment 1s effective

The management of thyrowd storm has an exceedingly mmportant
prophylactic element No patient should be subjected to surgery
who 15 stall thyrotovie If with prolonged and vigorous antithyroid
therap)y the patient canmot be rendered euthyrod, radiotodine ther-
apy should be employed

Whereas adrmuttedly the single most important factor in the man-
agement of thyroid storm consists of avoiding surgery n the still
thyrotoxic subject, how can one treat the condition once 1t has
developed? And what are the cause and nature of thyroid storm?

The etwology of thyroid crsis 1s still somewhat obscure It has
often been suggested that thyroid crisis represents, 1n effect, adreno-
cortical failure or nsufficiency , that 1s, that both thyroid erisis
hy perthyroidism and adrenal ersis 1 adrenal msufficiency reflect a
lach of adequate adrenocortical function to meet current metabolic
demands To support this thesis, 1t has been pomted out that pa~-
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tients with severe hyperthyroidism can be much improved by treat-
ment with ACTH or cortisone, and that the condition of patients in
thyroid erisis may be substantially improved by intravenous corti-
costeroid therapy Moreover, there 1s considerable evidence that
there 15 a functional mnterrelationship between the thyrowd and the
adrenal cortex Nevertheless, 1t 1s unlkely that thyroid crisis 1s
merely and simply the reflection of adrenocortical msufficiency The
condition 15 probably far more complex than thus Furthermore, not
all patients with thyroid storm respond to intravenous hydro-
cortisone therapy In fact, 1t 1s our experience that the patient with
full-blown thyroid crisis 1s hikely to die of 1t regardless of what
treatment 1s used Even so, there are measures that are to a degree
effective These meclude sedation, oxygen therapy, cooling of the
febrile patient, mtravenous sodium 1odide, ntravenous hydrocor-
tisone and digitalization where indicated

Postoperatwe Hypothyrowdism A radical thyroidectomy, for
exther toue or nontovic goiter, may result m hypothyroidism For
this reason a repeat BM R at 3, 6 and 12 month intervals post
operatrvely 1s advisable Thyroid substance 1s grven if indieated

FUNCTIONING PARATHYROID TUMOR

Hy perparathyroidism 15 due to hypersecretion by an adenoma m
the vast majority of mstances, very rarely 1s 1t due to hyperplasia
of several or all of the parathsroid glands These adenomas are al-
most always benign, but oceasionally they are malignant

Diagnosis of Hyperparathyroidism

That hy perfunction of parathyroid tissue exists 1s often manifested
by renal stones or by osteoporosis, often pamnful, assoctated with
pathologic fractures n some mstances Bone cysts may form, and
1 severe cases there may be shortenmng ot the spine with loss of
stature These changes are produced by the mobilization of calerum
(and phosphorus), and the diagnostic studies are concerned with
demonstrating the increase in calcium mobilization and excretion

In brief, a serum calerum level that 1s above 12 mg per 100 cc, 1f
confirmed, must be considered to reflect hy perparathyroidism (nor-
mal serum calerum level, 9 to 11 mg /100 ce ) The serum phosphorus
level 1s normally about 4 mg /100 ce but this value declines as the
serum caletum level nises mn hy perparathyroidism In addition to an
elevated serum caletum level, which may not be present on a single
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measurement, the urmary exeretion of caleium 1s also elevated In
practical terms, the patient should excrete less than 200 mg of
calerum after three days on 2 diet free of milk or milh products (low
calewum diet) If the urmary ealerum excretion exceeds 300 mg /24
hours, hyperparathy rordism must be suspected unless the elevated
caleium excretion can be otherwise satisfactortly esplaned The
alkalme phosphatase level of serum 1s elevated only 1f there 1s fairly
extensne bone my 01\ ement

Search for Porathyroid Adenoma

The operative exposure for excision of a parathyroid tumor 1s
achieved through the usual collar mesion, bemng extended down-
ward by sphitting the sternum when this 1s mdicated It 15 unwise to
excise normal parathyroid glands as they are successively exposed
m a systematic search on either side for an adenoma 1 the neck
While well over 90% of adenomas are found 1 the neck, they may
also be found 1n the anterior or the posterior mediastinum It 1s
important throughout the procedure to maintam careful hemostasis
The parathyroid adenoma has the same brownish color as the normal
glands In our experience the tumor 1s easily recognized once 1t 1s
actually exposed Furthermore, the tumor has most often been
found near a lower pole of the thyroid gland, dernving 1ts blood
supply from the inferior thyroid artery Biopsy of a suspected tumor,
with frozen section 1dentification, may be helpful Of three tumors
found m the past year m 3 patients, one was at the left lower
pole, one at the right lower pole and one 1n the carotid sheath ad-
Jacent to the right upper pole

Postoperative Care

As with thyrordectomy, 1t may be desirable to dramn the nech
wound Following removal of the adenoma there may be a rapid
deposttion of caleium 1n the caletum-defictent bones, and caleium
therapy may be required to treat hypocaleerme tetany It 15 con-
sidered by some that the postoperative hypocalcemia that may
develop 1s due more to the avidity of the bones for caleium than to
a temporary hypoparathyroidism caused by atrophy of normal
glands 1 the presence of a functioning adenoma Howey er, these
problems are not often sertous ones

Prognosis If far advanced renal damage due to infection associ-
ated with calcul: has not already occurred when the parathyroid
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adenoma 1s diagnosed and removed, the prognosis 1s excellent Un
fortunately, extensive renal unparment will be found to eist m
many patients whose hy perparathyroidisin 1s long standing In these
mdnviduals irrey ersible renal msufficiency may prove fatal
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10 Opeirations on the Thoracic

Wall

RADICAL MASTECTOMY
Preoperative Considerahons

In THE PRESENCE of a possible breast cancer for which radical
mastectomy 1s contemplated, a chest film should be requested to
search for lung and spme metastases, assummg, of course, that the
tumor 15 not considered moperable on the basis of the physical
examination alone Moreover, since the cancer oceurs more often in
older women, an electrocardiogram and a determmation of the BUN
are useful m excludimg oceult coronary and renal disease, respec-
tively For surgery, from 1,000 to 1500 cc of blood should be avail-
able, and the pathologist should be notified as to the approsamate
hour at which a frozen section exammation will be required

It 15 advisable to talk frankly with the patient if she expresses a
desire to learn m advance whether or not the breast wall probably
be removed Many patients now hnow that removal of the breast
mdicates that the tumor was malignant Therefore, to remove a
breast for a bemgn lesion 15 rarely excusable, for thereafter the pa-
tient can hardly be convinced of the bemign nature of the lesion
When frozen section exanunation 1s available, the surgeon’s op-
timistic view of his ability to diagnose carcinoma from the gross
appearance of the lesion should not prompt him to begin radical
mastectomy until a diagnoss of eancer has been returned, except mn
unusual instances

The mortality associated with “radical” mastectomy 1s very low
Actually, physiologieally there 1s little radical about the operation,
save perhaps 1n connection with excessive blood loss when the sur-
geon does not believe m clamping or cauterizing open blood vessels
as the operation proceeds In fact, the only death the writer recalls
was i such a circumstance Large amounts of blood were carelessly
allowed to escape until the patient was m deep shock Only then was
a slow drip of blood begun and cardiac arrest, presently occurred
with a fatal ternunation Nesertheless, in the presence of adequate

97
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anesthesia and supportive therapy the overwhelmmg majority of
patients having radical mastectomy do well, probably because no
serous cavity 1s opened to mterfere with cardiopulmonary or gastro

mtestinal function

The Operation

The procedure should melude wide excision of the tissues poten
tially involved by the tumor, including meticulous en bloc dissection
of the axilla After outlimng the shin faps above and below the
breast, we prefer to carry the eversion from the aulla toward the
breast, to aviod massage of tumor ccll emboli mto the vems before
they have been divided (r1¢ 23) The pectorahs major muscle 1
divided at 1ts fascial or tendinous msertion on the humerus and the
pectoralis mnor 1s freed from the coracoid process The pectoralis
musculature 1s then removed superorly long the elavicle and, more
laterally along the cephalic vemn which serves as a landmark be-
tween the deltord and pectoralis major muscles Inferiorly and later-
ally the dissection 1s usually not extended beyond the margms of the
serratus anticus and the latissimus dorsi muscles One should also
avord extensive cissection along the brachial vessels and over the
shoulder, for this adds Iittle to the cure rate while definitely mereas-
mg the postoperatne morbidity The long thoricic nerve (of Bell)
18 spared as 1s the nerve supply to the latissimus dorst muscle of this
18 feasible The pertinent branches of the asillary vem are hgated
and divided When avillary dissection 1s complete and the entire
mass (contamning axillary contents of Iymph nodes and fat muscula-
ture and breast) 1s swept anteriorly and free of the chest wall, the
perforating vessels can be successively clamped and divided flush
with the wall of the thoracic cage Shkin grafting may be required

Postoperative Care

In addition to the usual supportis e measures, plus a moder itely
firm pressure dressing and prophy laxis agamnst pulmonary comphea-
tions, several special problems must be. considered First, if the skan
wound has been closed under considerable tenston (or the flaps cut
too thin), some part of the margine may slough, requirmg subse-
quent excision of the necrotie tissue with eventual shin grafting
Such a contingeney greatly lengthens the morbidity, often by a week
or so Second, substantial collections of scrum may form beneath the
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Fre 23—Radical ¥ (A) The

#s mabignant breast mass should
be remo et by exoision biop where posable Eather » ssmple or an elhptieal shin

1001 10n 13 etoploved <6 situated a5 to fachtate a second nesion for radieal mastee
toms if the frozen ection ecamination <o indwates (B) We prefer jo develop the
uppes and lower shin flaps and thet to praceed to dursion of the pectorals muscles at
thesr 10 ertsons folloned by the aulfary dis ectson After thie the entire mass 13 swept
weedtly aud exer od from the chest wall en & Wan 1 and
attached breast By diiding the mam blaod supply earls one hopes to mummize fur
ther blood borge metastans (C) Catheter suction dramage beneath the Lin fap col
lects o «urprising s olume of ero angwnous flnd 10 the trap bottle This recuits 1 a
relatisely dn wound dressing and more prompt  tiching  of the <k flaps (D)
Irmphedem following radical mastectomy 1s common 15 due largely to escision of
Ivraphaties but 1s aggeay ated by mfection The degree 19 1anable Repeated attachs of
low grade cellulites oceur in some patients The shin may be sensitrse to sunhght
¥ rpping with elastic bandage and eles ation during steep may help Hyaluromdave 1o
1ecligrs may factditate Quwd ab arption One <hould foster 2 hopeful attvude because

first, the fvmphedema tends to recede somewhat and second with time the patient
Peeomes more reconciied to the disfigutement
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Iarge shin flaps unless  firm pressure dressing 1s applied and free and
adequate dramnage 1s afforded Even better, the use of 2 rubber
catheter mtroduced beneath the closed shin flaps, with continuous
suction (¢ 23), has proved most useful m preventmg sigmficant
fluid collections and thus enabling the shm flaps to adhere to the
chest wall quickly Furthermore, the dressigs remaun dry and mm:
mal redressing because of saturation with serum 1s required A re-
marhable volume of dramage 1s collected 1n the suction trap bottle
Once the shin has adliered or “stuch” firmly to the thoracic cage a
notable gamn has been scored i rapid wound healing Pyocyaneous
wfections respond farely promptly to urngation with mildly aed
solutions Stce the wound 1s a superfictal one with rather free dramn-
age, purulent infection from staphy lococcus 1s not & common com
pheation If dramage 1s mordinately prolonged, the possibility that
2 small sponge has been left behind should be considered

Cellulitis and induration m the fat of the upper arm, espeeially
obese women, may be quite pamful for a tume However, an opt
mustie prognosis can be offered regarding this particular problem, for
1t usually clears promptly Furthermore, stiffness and pamn on mo-
tion of the arm on the operated side should not present carly use of
the arm for hair-combing and other actnty, for this will hasten
rchabilitation

Lymphedema of the entire arm following radical mastectomy
may oceur due to mterruption of the lymphatic channels m the
axilla, as a meticulous operation 1s designed to do Nevertheless,
this complication can be rather disfiguring and may be complaned
of bitterly by the patient While no measures can be guaranteed to
abolish the condition completely a number of things can be done to
mmprove the situation They melude (1) wrapping the arm w1th an
elastic bandage from the fingers upward during the hours of sleep,
(2) sleeping nith the mvolved extremuty elevated on a pillow, (3)
mjection of Iy aluromdase into the extremuty to enhance absorption
of the fluid depostts into the venous system, (4) avordance of ex-
posure of the arm to direct s inlight n sensitive patients for in some
subjects sunhght produces a cellulitis 1n the edematous arm Some
surgeons have gone so far as to excise the thichened, edematous sub-
cutaneous tissue, with skin grafting, yet, this has appeared too
radical a procedure in a patient where “cure” of the cancer cannot be
established for many more months Fmally, one can assure the pa-
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tient that considerable spontancous mprotvement may be antier-
pated m tane as the Iymph chaunels remamng plus new ones, be-
come better able to cury the lymph from the arm

Other Breast Lesions

¢ 15 m order to mention cert un diagnostie pitfalls which ean be
aoded m the management of breast pathology  \n unportant one
oceurs 1 association with begmning breast desvelopment m voung
guls Tt 18 not unnersally realized apparently, that one breast mav
begin to develop months m advance of the other When this oceurs,
the mother my bring the ehild to the physiean for @ “lump” be-
neath the mpple on one side If he 1s not anare of the probable true
nature of the mass, which represents intial breast growth, the phy~
sician may esetse the “tumor,” thus preventing normnl breast de-
velopment m the future Instead, the mother should be apprised of
the probable dentity of the lump and she should be wdvised to brmg
the patient back monthly, or until the sssue 315 settled, as 1t usunthy
will be when the oppostte breast begms to develop also Inciden-
tally, transient umlateral or bilateral gynecomastia occurs m many
boysdurng puberty but no surgery 1s wdicated unless the condition
persists

The diagnons of breast masses m women with proved chronie
eystic mastitis can be a most vexng problem, espeerally as onc
wishes to as oid further scars wherever possible Nevertheless as the
woman grows older and the nish of carcmoma mcereases, multiple
sears for definitrs e diagnosis may be unavoidable Lihewise a certam
amount of temporizing with small breast masses m teenage girls 1s
wrtually without rsh smce the overwhelmmg majority of such
lestons, are fibroadenomas which may 1ary 1 size and symptoma-
tology with the menstrual period  Ygam mpple erosin and breast
tasses m older women should be eonssdered potentially malignant
until this possibility has been excluded by biopsy

THORACOPLASTY
This operation wlich has many 1amants 1s usually performed to
lose dead space or to compress the lung At the present time i 15
perhaps most often cnploved to dunmish the volume of one hemi-
thoran ifter pulmonary reseetion For example following dramage
of 1 empy enua secondary to preumonectoms 1t 1s almost 1mposstble
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to stop suppuration 1n the involved henuthorax without a thoraco-
plasty to obliterate the dead spice The use of thoracoplasty as 2
primary and “defimtnve” treatment for tuberculosis has happily been
largely replaced by primary pulinonary resection, with or without
secondary thoracoplasty

The special preoperative measures required ave, first, that enough
compatible blood be available for the particular thoracoplasty pro
cedure that 1s planned and, second, that pulmonary function be
adequate to pernut any additional limitation that the procedure
might unpose (e g, the use of thoracoplasty to collapse an upper
lobe cavity) The lung function tests that are most practicable
are presented on page 108 Needless to say, adequate chest x-rays
should be on hand 1n the operating room to afford guidance as to the
extent of thoracoplasty required and as to the side of the pathology,
for thoracoplasties have been performed on the wrong side, with
readily 1magmmable sequelae for both the patient and the surgeon

At operation 1t 15 1unportant to avowd excessie blood loss, when
possible Smee once the dissection of the periosteum from a rib has
been started the bleeding 1s difficult to control before the rib has
been removed from 1ts bed an expeditious operator will lose much
less blood than an unduly slow operator Perforation of the pleura
does not constitute a4 sertous mishap, as long as the perforation 1s
recognized and promptly closed to preyent pneumothorax and dramn-
age of blood mnto the pleural cavity In removng the first rb, care
must be exercised to avod wnyury to the subclavian vessels, this can
be a serious problem The brachial plexus 1s not Iikely to be trauma-
tized unless one has the occasion to excise a cervieal rib, which rarely
mnproves the quality of the thoracoplasty Fmally, one should woid
performing too extensive a removal of ribs, for the postoperative
paradozical motion may then be so excesstye as seriously to impair
respiratory function of not only the lung on the operated side but of
that on the opposite side as well The wound may be dramed for
from 24 to 48 hours usmng a rubber catheter and continuous suction

Postoperative care centers chiefly on the limitation of paradoxical
motion (FIG 24) of the chest wall overlying the beds of the excised
ribs A pressure dressing with or without a small sandbag, usually
controls this problem satisfactorily To have an mexperienced 1n-
tern on mght call remoive the compression, even at the patient’s
request, 15 to rish asphyxiation 1f the thoracoplasty has been ex-

tensive
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A sccond complhication that oceurs 1s ateleciasis of the noneol
lapsed portion of the lung during the period of relatnely meffectne
respreatory expansion ou the operated sude This problem 13 owded
by encouraging effectne coughmg with or without nasotracheat
eatheter suction

A tinrd compheation 15 the collection of consmderable volumes of
serosangumneous find m the area m which the rnbs were exased Not
only may this flid impur headng both nreehanseally and by becom-
mg mfected, but 1t may also represent 1 consulerable Joss of red

—

Tubercudous cavity~

Bronchectasis

Fio 2t—~burgical Lestons of the Lung The <tandard 1
hatory phiwecal evinunation plam PA and Iateralrghe:nf ;?rskv:l:h ‘;3!;?;1;0;:1";
mdseated  putum studies with miero copie wns and p 1t :
bronche copy with biopss and/or bromchual washings and bronchograms Sl\cu ;ﬂt‘;
are oceasionally hielpful Previous ( old ) x vays and current senal x ray s di nm T’S
davs of ob ersation may afford saluable agao tse clues B dnng few
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cells with depletion of the blood volume Most patients who have an
extensive thoracoplasty lose from 1 to 2 iters of blood at operation
and during the next few days The seril ehest films requested for the
purpose of determming the effectiveness of the collapse will also re-
veal any flud collections Once such fluid has been aspirated 1t 1s
possible more accurately to identify pulmonary atelectasis

After the unmediate postoperati e period when the blood pressure
and pulse rate are used as guides to the need for transfusion, the
hemoglobin and hematoerit lev cls should be follows ed to detect blood
replacement requirements

REFERENCE
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11 Int1athoracic Procedures

THE PREOPERATIE and postoperative management of patients
undergomg surgery for various diseases of organs w 1thin the thorax
15 often complen The special measures required are closely carre-
lated with the phystologic functions of the organ mn question and,
of course, the functions of these organs are often vital For ex-
ample, one must operate on a lung without producing asphyxa or
on the heart without produemg fatal ischemua of the bram and other
viscera To accomphgh these objectives safely the thoracic surgeon
must have developed a thorough understanding of anatomy,
physwlogy and pathology With this mformation he will be able
to anticipate, prevent or treat the respiratory, eirculatory, infectious
and other problems which arse m the conduct of thoracie surgery

As prototypes of procedures which often pose representative prob-
lems 1 thoracic preoperatiie and postoperative care, pulmonary

resection, cardiac surgery and esophageal resection will be con-
sidered

PULMONARY RESECTION

Operations on the lung are now so ecommonplace that the resident
n tramming 1s apt t0 be unaware of the pamstaling studies m cardio-
pulmonary physiology that led to the present safe management of
patients who require the resection of a segment, a lobe or a lung
Nevertheless perhaps only 1n cardiac surgery are errors and omis-
sions likely to mamfest themselves so promptly in the form of mor-
bidity or even mortality
Precperative Measures

W hen the patient 1s admitted with a lung lesion (Fi6 24) a definite
series of studies should be performed n the vast majority of patients
The objectives are (1) to estabhsh the diagnosis, (2) to decide on
what 1f any, surgery 1s indicated md (3) to prepare the patient
properly for whatever operation 1s required

Establishing the Diagnosis The history and the physical exami-
nation are often most revealing Take the patient with hemoptysis,

105
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for example If he does not smoke or has not sinohed, prunary lung
cancer 1s unhhely The history of repeated pulmonary infections,
often diagnosed as “pneumoma’”, suggests bronchiwectasis, with or
without lung abscess Associated eardiac symptomatology, plus the
knowledge that the patient has had rheumatic fever as a child, 1s
m favor of mutral stenosis as the cause of the hemoptysis Hemop
tysi1s associated with venous disease suggests pulmonary embohsm
Agamn, hemoptysis m a patient with weight loss, night sweats
and possible exposure to the bacillr renders the exclusion of tu
berculosts mandatory Of course, there are many other causes of
hemoptysis, including bronchial adenoma, chronie bronchitis, bron-
choliths, pulmonary arteriovenous fistula and “nonspecific’ pul
monary hy pertenston

As with the history, much ean often be learned from the physical
examination, though even the most careful physical examination
cannot replace the chest \-ray In pomt of fact, the chest film and
the physteal examination supplement each other In addition to
the findings on 1nspection (evpanston symmetrical?), palpation
(tactile fremitus equal bilaterally ?) percussion (dullness? hyper
resonant?) and auscultation (character of ventilation, ete) of
the chest, collateral evidence of much value may be discovered
Clubbing of the fingers and toes suggests a chrome disease and, 1f
there 1s no cyanosis the presence of pulmonary disease 1s perhaps
more likely than heart disease Gynecomastia ind arthritic changes
may both reflect an mtrathoracic neoplasm If there 1s cyanosts the
clubbing may be due to pulmonary disease (such as a pulmonary
A-V fistula) but heart disease must be eveluded If there 1s no lung
leston on x-ray and atrial fibrillation 1s associated with a murmur
characteristic of mutral stenosis especially 1n the afebrile patient,
the hemoptysis 1s perhaps a reflection of pulmonary hypertension
and congestion

Such are some of the types of diagnostic assistance to be derrved
from the general physical exammation

Roentgen examinations assume a primary importance m the
diagnosts of diseases mvolving the thorax and this 1s especially
true of disease of the lung parenchyma “Routine” films should in-
clude both P-A and lateral views, omussion of the latter will result
1n failure to detet some lesions that are situated behind the heart for

example
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From the plan film of the chest one can gam considerable 1n-
formation regarding possible diagnoses The presence of a cavity
with an ar-flnd level indicates infection 1n most nstances, w hether
due to tuberculosts, aspiration pneumomtis or fungt However,
such a lesion may also represent @ lung cyst or cavitation (lque-
faction necrosis) m a tumor Cavitation may not be visible mn a
“solid” lesion until demonstrated by special body section films
(planograms, tomograms) In contrast to diseases which are often
detectable on a plam film, bronchiectasis may eause little more than
minmal to moderate mfiltration m the lower lobes, and the n-
creased lung markings may be considered to be within normal hmits
unless bronchograms are performed The use of dionosil, which 1s
rapidly cleared from the lung has rendered the frequent repetition
of bronchograms feasible Bronchograms should constitute a step
m the routine work-up of most patients with mmflammatory lung
disease or with suspected foreign bodies that are not visuahized with
the bronchoscope

Bronchoscopy 1s also a most valuable procedure 1n the diagnosis
of lung disease This techme 1s usually employed prior to special
roentgen studies, 1n fact, the tube for imstillation of the radio-
paque medwm at bronchography 1s frequently inserted as the
bronchoscope 1s withdrawn after bronchoscopy Through the bron-
choscope one mspects the major bronch: and the onfices of most
of the segmental bronch1 Is there tumor, stricture or other de-
formty, inflammation, forergn body, bleeding or purulent secretion?
And if so, from what bronchus 1s 1t ansing or floning? Next, even
though sputum and gastric washmgs may already have been sent
to the laboratory for study, additional secretions and/or bronchial
washings are secured through the bronchoscope to permit aliquots
to be sent for routine, tuberculosts and fungus cultures, and to the
pathology department for tumor cell study, where mndicated

SFan tests and supraclavicular scalene node or fat pad biopsy may
also prove valuable i the occasional patient The usual skin test
18, ,f)f course, the tuberculin test In our experience, the finding of
a “positive” or “negative” histoplasmin test has not materially
assisted 1n the diagnosis or exclusion of histoplasmosis

A negatn e supraclavicular biopsy exeludes nothing, of course, but
a positive biopsy may demonstrate tumor metastasis (rendering
lung resection noncuratne), tuberculosis, sarcordosis or fungus
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for example If he does not smoke or has not smoked, prumary lung
cancer 1s unltkely The history of repeated pulmonary nfections,
often diagnosed as “pneumoma”, suggests bronchiectasis, with or
without lung abscess Associated eardiac symptomatology, plus the
knowledge that the patient has had rheumatie fever as a child, 15
m favor of mutral stenosis as the eause of the hemoptysis Hemop
tysis assocrated with venous discase suggests pulimonary embolism
Agam, hemoptysts 1 a patient with weight loss, mght sweats
and possible exposure to the baeilli renders the exclusion of tu
berculosis mandatory Of course, there are many other causes of
hemoptysis, mcluding bronchial adenoma, chronie bronchitis, bron-
choliths, pulmonary arteriovenous fistula and “nonspecific’ pul-
monary hjy pertension

As with the history, much can often be learned from the physieal
examination, though even the most carcful physical examination
cannot replace the chest \-ray In point of fact, the chest film and
the physical exammation supplement each other In addition to
the findings on mspection (expansion symmetrical?), palpation
(tactile fremitus equal bilaterally ?) percussion (dullness? hy per-
resonant?) and auscultation (character of ventilation, ete) of
the chest, collateral evidence of much value may be discovered
Clubbng of the fingers and toes suggests a chrome disease and, 1f
there 1s no cyanosis the presence of pulmonary disease 1s perhaps
more likely than heart disease Gynecomastia and arthritic changes
may both reflect an intrathoracic neoplasin If there 1s cyanosis the
clubbing may be due to pulmonary disease (such as a pulmonary
A-V fistula) but heart disease must be excluded If there 1s no lung
lesion on x-ray and atrial fibrillation 1s associated with a murmur
characteristic of matral stenosis especially mn the afebrile patient,
the hemoptysis 1s perhaps a reflection of pulmonary hypertension
and congestion

Such are some of the types of diagnostic assistance to be dernved
from the general physical examination

Roentgen eramunalions assume a primary importance m the
diagnosts of diseases mvolung the thoras, and this 1s especially
true of disease of the lung parenchyma “Routme” films should in-
clude both P-A and lateral views omussion of the latter will result
1n failure to detet some lesions that are situated behind the heart for

example



INTRATHORACIC PROCI DURES 107

From the plam film of the chest one can gam considerable m-
formation regarding possible diagnoses The presence of a cavity
with an air-flnd lev el mdseates mfection m most mstances, whether
due to tubcreuloss, aspiration pneumonttis or fungt However,
such a lesion may also represent a lung eyst or cavitation (hque-
faction necrosis) m a tumor Cavitation may not be visible mn a
“solid” lesion until demonstrated by special body secton films
(planograms, tomograms) In contrast to disenses winch are often
detectable on a plan film, bronchieetasis may cause httle more than
mmmal to moderate mfiltration m the lower lobes, and the -
creased lung markings may be considered to be within normal lunits
unless bronchograms are performed The use of dionosi], which 1s
rapudly cleared from the lung has rendered the frequent repetition
of bronchograms feasible Bronchograms should constitute a step
m the routine work-up of most patients with mflammatory lung
disease or with suspected foreign bodies that are not visualized with
the bronchoscope

Bronchoscopy 1s also a most valuable procedure i the diagnosis
of lung disease This techne 1s usually employed prior to special
roentgen studies, 1n fact, the tube for mstillation of the radio-
paque medmum at bronchography 1s frequently inserted as the
bronchoscope 1s withdrawn after bronchoscopy Through the bron-
choscope one mnspects the major bronch: and the orifices of most
of the segmental bronch1 Is there tumor stricture or other de-
formuty, mflammation, foreign body, bleeding or purulent secretion?
And 1f so, from what bronchus 1s 1t ansing or floning? Next, even
though sputum and gastric washings may already have been sent
to the laboratory for study, additional secretions and/or bronehial
washings are secured through the bronchoscope to permit ahquots
to be sent for routine, tuberculosis and fungus cultures, and to the
pathology department for tumor cell study, where imdicated

Stn tests and supraclavicular scalene node or fat pad bopsy may
also prove valuable 1n the occasional patient The usual shin test
18, ‘?f course, the tuberculin test In our experience, the finding of
a “positive” or “negative” histoplasmm test has not matenally
assisted m the diagnosis or enclusion of histoplasmosis

A negative supraclavicular biopsy excludes nothing of course, but
a positive biopsy may demonstrate tumor metastasis (rendering
lung resection noncurative), tuberculosis, sarcordoms or fungus
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disease For this reason, supraclavicular biopsy material should be
divided 1nto parts to permit routine and specal eultures as well as
the preparation of tissue sections for microscopie study

In summary, the preoperative measures commonly used for the
diagnosis of lung lesions are

1 History and physical esamnation

2 TRoutine and special v-ray studies

3 Bronchoscopy, with collection of materinl for bacterial cultures
and pathologte study, plus sputum already obtamed by coughing or
gastrie washmgs

4 Shin tests

5 Supraclavicular biopsy

6 Angrography 1 some cases (¢ g, the “parenchy mal” mass may
prove to be a pulmonary A-V fistula or an aortie aneurysm)

Frequently all measures fail to disclose the nature of a lesion
visible mn the chest x-rav, and evploratory thoracotomy may be
required for diagnosis and management When such a “silent”
leston 1s present, tumor granulomn (¢g tuberculoma) or hamar-
toma 1s often found at operation

Certain Therapeutic Considerations

Special measures are incicated m special crcumstances For
example the patient with 2 lung abscess should have a period of
mtensive antibiotic therapy (eg pemeilln, 10,000,000 units per
day) and the patient with cavitary pulmonary tuberculosis may
require months of streptomyem and para-amimosalicylic acid (PAS)
or INAH therapy before the extent of resection required for resid-
ual disease 1s apparent Moreoser, nutritional therapy, restoration
of an adequate blood volume and postural drainage, where mdi-
cated, are highly significant aspects of therapy prior to pulmonary
resection Nevertheless let us assume that antibiotie, nutritional,
transfusional and other particular measures have prepared the pa-
tient for surgery, how ean we know whether or not the lung func-
tion 18 adequate to permit thoracotomy perhips with exciston of
an entire lung for cancer?

Lung Funchion Tests

General Considerations While an exhaustive evaluation of pul-
monary function n the grven mdividual may and often does require
much time and techmeal assistance, clinieal evidence of pulmonary
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Tantr 13—Aterage Normal ¥ alucs in I ulmonary Function*

Total Tung Ciprety (hters) 507
Vital Capaety (Simple) {(liters) 478
AMaxvimum Breathing Cipaaity (MBC) (liters) <0-120
Tessdual Volume (litors) 119
Artenial Ovy gen Saturation (%) 97 1
Arterial Oxypen Content (Mol 9%) 203
Arter1al Oxy gen Tension (mm Hp) 0%
Arteril Carbon Diouide Content (Vol %) 49
Artenal Carbon Diouide Tension {mm Hg) 40
Artenial Blood pH 74

*From Comroe J H Jr For ter R 1 II DuBos A B Briscoe W A and
Carben I The I ung~Chmical Physiology and Pulmonary Funetion Tests Chy
¢ngo, Year Book Publishers Ine 1995

function 15 adequate for practical purposes m 85 per cent of the
patients comng to surgery (TasLF 13)

The basic factors m Jung function are pulmonary circulation,
ventilaton (v olume and distribution again amportant) and alveolar
diffusion surface (reduced by senile emphysema pulmonary fibross,
pneumonectomy, ete) Thus the defiuitive evaluation of pulmo-
nary funetional resert e must aun ¢ the evaluation of each of these
three major components of lung function However, smee 1f all wre
adequate the efficient oxygenation of the blood and the removal
of carbon dionide from the blood w1ll be manifested the measurement
of everaise tolerance affords considerable nformation regarding
lung function

History and Physical Lxamination In Assessing Lung Munction
If the patient 1s dyspneic at rest or on shight exertion, pulmonary
resection will usually be contramdicated, certamnly careful pulino-
narv function evaluation should be carried out before surgery,
and surgery should be abandoned if the clinzeal 1mpression 1s sup-
ported by the function tests In fact where the ¢hmieal findings of
dyspnea at rest are m conflict with laboratory findings of good pul-
monary funetion, one 15 wise to repeat the laboratory tests For even
if the mtent 15 to eveise 1t operation only the diseased and atelec-
tatic apieal and posterior segments of the upper lobe, sparing all
functioning lung tissue the patient may be rendered a “pulmonary
cripple’ by surgery The reason for this 1s that thoracotomv fre-
quently results i some reduction of lung function on the aperated
side even if no fibrinous exudate reduces the volume of the re-
maining lung and if no retamed bronchial secretions result
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patchy or segmental atelectasis on the mvolved side Therefore,
especially during the early postoperative period when pam and the
healing wound may further embarrass the already only barely ade
quate respiratory function, pulmonary nsufficiency may result

On the other hand the patient with good exercise tolerance 1s
usually 1 satisfactory candidate for surgery regardless of what the
funection tests show, here 1gain however, the elmical findings and
the laboratory findings arce usually 1 agreement and when they are
not 1 agreement a cautious approach to surgery 1s justified

In addition to assessing the presence or absence of dyspnea at rest
and on exertion, past or present, one should also look for cyanosis,
clubbing of the fingers, widening of the P-A chest diameter and
fixation of the thorav mn an attitude of permanent mspiration The
last, of course suggests pulinonary emphysema Patients who have
had chronic bronchial asthma silicosis, chronie pulmonary tubercu
losis, pulmonary ¢y stic disease or bronehiectasis often have far more
parenchymal pathology than 1s visible on the chest film

Physical examination should 2lso include auscultation of the chest,
ncluding evaluation of pulmonary ventilation and the heart sounds
In the course of the clinical examination the vital eapacity can
be determined with far accuracy with the use of one of the bed
side devices that are commercially availlable (ri¢ 25), and the
‘“normal” vital capacity for the height of the person m question
can usually be found m a table prmted on the instrument Of course,
the vital capacity reflects only one of three primiry components of
lung function namely ventilation, and 1t by no means constitutes a
comnplete evaluation of ventilation However, a normal “timed’
vital capacity the ability to exhale a normal volume of air mn 2
specified pertod of time 1s reassuring information

A normal vital eapacity frequently is associated with normal pul-
monary blood flow and diffusion surface, and a reduced vital
capacity often reflects reduced diffusion surface Nevertheless, these
factors do not always parallel each other in degrees of imparrment
For example the vital capacity and total lung volume for air
could be normal m the presence of advanced cystic disease with or
without emphysema per se even though the membrane surface
for gas diffusion and the pulmonary capllary bed available for blood
flow were drastically reduced Agam the mnportance of tummng the
length of expiration 1 determining the vital capacity 1s that the
bronchostenosts of the emphysematous patient tends to trap am,
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Fic 2o~Tialuation of Lutng Function Abote With the sprometer one can ob
tamm simple vital capacity timed vital eapacity and maximum breathing cipacity Esen
o this evaluates ooly certam aspects of pulmonam yventilation The other two mem
bers of the pulmonary function triad aleoltr membrane diffusion =urface and pulmo
nary crculation must be nsestigated by other technses Below A simple dust pan
apparntus for measunng vital capaaity The mouthprece 15 di posable and the normal
range of values s printed on the mstrument (Mche on-Scott Vital Capaeity \ppara
tus Mchewon Appliance Company Toledo Chio)
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patchy or segmental atclectasis on the mvolved side Therefore,
especally during the early postoperative period when pamn and the
healing wound may further embarrass the already only barely ade
quate resprratory function, pulmonary msuffictency may result

On the other hand the patient with good esereise tolerance 15
usually 1 satisfactory eandidate for surgery regardless of what the
function tests show, here agaim, however, the chinieal findings and
the liboratory findings are usually m agreement, and when they are
not 1n agreement a cautious approach to surgery 1s justified

In addition to assessing the presence or absence of dyspnea at rest
and on exertion, past or present one should also look for cyanosis
clubbing of the fingers, widening of the P-A chest diameter and
fixation of the thorax m an attitude of permanent wspiration The
Inst, of course, suggests pulmonary emphysema Patients who have
had chronie bronehial 1sthima, silicosss, chronie pulimonary tubercu
losis, pulmonary ¢y stie disease or bronchiectasis often hayve far more
parenchymal pathology than 1s visible on the chest film

Physical examination should also melude auscultation of the chest,
mncluding ev aluation of pulmonary ventilation and the heart sounds
In the course of the clinical exanunation the vital capacity can
be determmed with farr aecuracy with the use of one of the bed
side devices that are commercially available (ric 25), and the
“normal” vital capacity for the height of the person m question
can usually be found n 4 table prmted on the mstrument Of course,
the vital eapacity reflects only one of three primary components of
lung function namely ventilation, and 1t by no means constitutes a
complete evaluation of ventilation However, a normal “tumed’
vital eapacttv the ability to exhale a normal volume of air mn 2
specified period of time 15 reassuring mformation

A normal vital capacity frequently 1s associated with normal pul
monary blood flow and diffusion surface, and a reduced vital
capacity often reflects reduced diffusion surface Nevertheless, these
factors do not always parallel each other in degrees of impairment
For example, the vital capacity and total lung yolume for air
could be normal 1 the presence of advanced cystic disease with or
without emphysema per se even though the memnbrane surface
for gas diffuston and the pulmonary capillary bed av ulable for blood
flow were drastically reduced Again the mimportance of tunmg the
length of expiration m determinmg the vital cipacity 1s that the
bronchostenosts of the emphjysematous patient tends to trap aw,
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mary components of Jung function pulmonary ventilation, pul-
monary diffusion (ahveolar) surface and pulmonary blood flow
Dafferentinl bronchosprrometry 15 used to evaluate function m the
Tung to be exeised as well as m that which 1s to remam, that 1s,
to evaluate the loss mn the total function that pneumonectomy
would produce Tlus techme, while lnghly attractive m theory, 1s
not easily apphed m practice For one thing the very patients in
whom such data would be most desirable for estimating the opera-
tive sk are often unable to tolerate the stenotic breathing which
the mtroduction of the endotracheal tube entails However, when
rehiable data delineating the function of each lung can be obtaed,
they may be quite helpful

To summarize, lung function tests are useful to determme opera-
bility, to assess surgical results (as following pulmonary decortica-
tion), to follow the progress of pulmonary discase (e g sarcoidosis
or hustoplasmosis), to evaluate medical therapy (eg, m emphy-
sema), to axd m dhagnosis (e g timed vital capacity nd awr trap-
ping m emphysema), to evaluate the effects of varous types of
anesthesia, and to assess pulmonary dicability for medicolegal pur-
poses A clmreal appraisal employing the history, the physical ex-
amination that wncludes measurement of evereise tolerance, the
determmation of the timed vital eapacity, and the chest <-ray and
fluoroscopic exammation afford adequate wformation to permut

practical preoperatn ¢ assessment, of pulmonary functional reserve
m most patients

Speaal Pregperative Orders

In addition to routine preoperative orders, 1t 18 advisable to have
the patient with suppurative disease perform postural dramnage
imnediately prior to the mduction of anesthesia This facilitates
ancsthetization and ventilation duning surgery, and 1t reduces the
flow of contammated secretions mto pres wusly healthy lung In
tuberculosis such a flon often results m a spread of the disease m
lung abscess wath a large cavity such spillage can result m pheumo-
nitts or even n drowning

Pulmon iry reseetion should not be started without there bemng
typed and crossmatched 3000 ce of compatible blood Tor, whale
only 1000 cc may be required m many patients the difficulty of
the operation and accompanymg blood loss vary markedly from
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hence, this patient will not be able to exhale as rapdly beeause of
the resistance to the outflow of the amwr by virtue of the reduced
dinmcter of the bronch: on expiration as compared with msprration
Yet, if sufficient time 15 allowed for complete expiration of the ar
trapped behmd stenotie sialler bronch, the emphysematous pa
tient may exhibit a normal vital capacaity with respeet to volume
alone (tune relationships being disregarded) Emphysema may pro-
duee pulmonary hypertension with cor pulnonale, the result of 2
reduction m the volume of the pulmonary vascular bed with or
without mereased pulmonary arterolar resistanee due to arteriolar
thichenmg

Roentgen Studies \uch of value in estimating pulmonary fune-
tion can be deduced from chest fluoroscopy and mspection of the
P-A and Iateral chest films For example, total lung volume, fle-
formity of the thoractc eage and fixation of the diaphragm may all
be noted, not to mention pleural effusion, pneumothorax and space
occupying lesions

Laboratory Measurements \side from sunple vital capacity
evaluation, for which elaborate equipment 15 not requiwed, further
Iung function studies do require a certamn amount of speeial equip
ment and technieal assistance Howeser, the common spirometric
measurements are less deminding of speciahized personnel thin
certam other tests These spirometric studies mwelude more care
ful checking of the tumed wital capacity evidence of ar trapping
gross estimation of restdual lung volume and measurement of the
mazximum breathing capacity The last reflects the physical capacity
of the indn1dual to mhale and to exhale air raprdly, as would be
required on sey ere exercise Since only a portion of the vital capacity
15 used 1 these rapid respirations, a patient who has  reduced vital
capacity (as m pulmonary fibrosis) might exhibit a normal masl
mum breathing capaeity Many factors are myolved i achieving
a normal maxumum breathing capacity, not the Jeast of which 15 2
willingness on the part of the patient to exert his best efforts Hence
more than one measurement 1s indicated if the first 1s abnormally
low

The measurement of the residual lung volume 1s 1mportant m
cert un patients Determinations of the peripheral arteral oxygen
saturation, pH and Pco_ at rest and during exererse afford a rather
practical apprasal of the co-ordinated efficiency of the three pr1
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development of 4 bronchopleural fistula, if salme irrigation of the
hemithoras removes fine clots and any detnitus before the chest
ss closed and if prompt lung expansion obhiterates dead <pace
Atelectasts 1s munmized by most of the measures already listed,
addition to vigoreus coughmg deep breathmg and nasotracheal
catheter suction during the first 72 hours postoperatively

Postoperuhve Measures

Antibiotics may or may not be mstilled mto the hemithorax at
the time of closure and then contmued parenterally We still use
them Two dramage tubes should be mserted mto the henuthoray at
the time of closure, one m front and above to remove ar and one
below near the diaphragm to penmit the eseape of serosanguineous
effusion When the entire lung has been removed no tubes are
mserted, smce 1t 15 desirable to allow the henuthoras to filf wath
sterile plasma that will subsequently become orgamzed, this re-
duces overdistention of the remammng lung In this connection,
folloning (total) pneumonectonyy one should adjust the pressure mn
the operated hemithoray as soon as the chest has been closed and
the patient turned on his backh This may be done by mserting a
no 18 necdle through the third mterspace, attached to a 50 o
syringe whose batrel has been wet with sterile saline Air 1s aspira-
ted until the negativc pressure will draw the barrel forward sharply
when onc has pulled it bachward to the 20 ¢ mark If the nega-
tive pressure 15 too great or if a positive pressure ewsts serious
cardiopulmonary dysfunction may result due to displacement of
the mediastinal vessels and to cmbarrassment of the remamng
lung A 3-way stopcoch facilitates aspiration of air

The chest tubes are connected to one or two undersater scal
dramage bottles and 10 em of water suction may be apphed, if
deswred During this pertod it 1s 1mportant that the eolumn of
water m the dramage tubes oseillate downward and upward with
each respiration This mdicates free communieation betwecn the
hemthorax and the dramage bottle, 1f the column does not oseil-
late the flurd (blood) m the tubes may have clotted If the tubes
do become plugged one cannot know without an n-ray whether
fiwid and/or ar 15 collectng within the chest or not If this does
happen serious pulimonary embarrassment from aw, bleed or pleu-
ral effusion may precipitate an emergency that at tumes may re-
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one patient to another If an adequate amount of blood 1s not
available to replace massive hemorrhage due to mjury to a major
vessel, one may lose the patient

The Operation

The eare with which the pulmonary surgery 1s performed has
much to do with the prevention of seieral unportant postoperative
complications which cain marhedly merease the morbidity and
mortality The most promnent of these complications are pneumo
thoray, hemorrhage hydrothoray, atelectasis, infection and broncho
pleural fistula The creation of air leaks unnecessarly should be
avoided, and evsting leaks should be sutured where possible (TABLE
14) Proper placement of the thoracotomy dramage tubes will
minmuze the amount of flud that collects in the hemuthorax
Pleural adhesions are best ligated to preyent postoperative bleeding,
and 1t 15 obviously essential to make certam of secure ligation of
pulmonary vessels Infection 1s rendered unlikely if spillage from a
cavity 1s avoided, if eareful bronchial stump closure prevents the

Tant 14—Space Problem Iollowing I ulmonary Resection Vanagement

1 Arr leaks and hemostasis are meticu cheal catheter suction to remove
lously attended to during surgery sceretions and enhance effective pul
2 Avoud infection by minimizing pleural monary ventilation Broncho cop)
contamination (as 1n resecting ab occasionally required
seess or the cavitv) irngation of 6 If <pace problem does develop
hemithorax with stenle saline prior a Asprrate air or flud with svringe
to closure and antibiotics when ind: and needle If air leak continue*
cated suspect bronchopleural fistula and
3 Place two thoracotomy dramnage 1nsert tube into the space by means
tubes carefully one n front and of P A and lateral chest films or at
above for removal of air and one be fluoroscopy  Conneet to under
hind (actually laterally to averd the water drainage and suction
patient s lying on it) and below to b Withdraw ineffective tubes 1f not
drain effusion and blood already out
4 Repeated postoperative auscultation ¢ Antibiotics 1f not begun already
and sersal chest rocntgenograms to d Continue measures Iisted under 4
detect immediately anyv atelectisis and 5 above
¢ Reoperation if space does not close
pneumothorax or hemohydrothorax after soveral meehs
These can produce a space between 1 Partial thoracoplasty only
the Jung tissue and the nibs of the 1 Additional pulmonary resection
1psilateral hemithorax (of segment 1nvolved by bron
5 V‘igorous and diligent turming deep chopleural fistula) and partial

breathung coughing and nasotra thoracoplasty
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development of a bronchopleural fistula, if salne rrrigation of the
hemmthoras removes fine elots and any detritus before the chest
15 closed and 1f prompt lung espansion obliterates dead sprce
Atelectasts 15 mmmuzed by most of the measures already hsted, i
addition to vigorous coughmng deep breathing and nasotracheal
catheter suction dunng the first 72 hours postoperatisely

Postoperative Measures

Arkinotics may or may not be mstilled mto the hemithorax at
the time of closure and then contmued parenterddly We still use
them Two dramage tubes should be mserted 1nto the hamnithoras at
the time of closure, one m front and above to remove air and one
below near the diaphragm to permt the escape of serosanguineous
effusion When the entire lung, has been removed no tubes are
mserted simce 1t 15 desirable to allow the hemthorax to fill with
sterile plasina that will subsequently become orgamized, this re-
duces overdistention of the remummng lung In this connection,
follow g (total) pneumonectomy one should adjust the pressure
the operated hemthorax as soon as the chest has been closed and
the patient turned on his back Tins may be done by mserting a
no 18 needle through the third interspace attached to 1 50 ce
syminge whose barrel has been wet with sterile saline Air 18 aspira-
ted until the negative pressure will dras the barrel forward sharply
when one has pulled 1t backward to the 20 cc mark If the nega-
tive pressure 15 too great or if a positive pressure ewists serious
cardiopulmonary dysfunction mav result due to displacement of
the mediastinal vessels and to cmbarrassment of the remamning
lung A 3 way stopcoek facilitates aspration of air

The chest tubes are connected to one or two undernater seal
3‘"“‘“‘*%0 hottles and 10 em of water suction may be apphed, o

esired During this period 1t 1s mnportant that the column of
water m the dramage tubes oseillate downward and upwnard with
each respiration This mdheates free commumeation between the
?;‘:lmorg\ z(xlnd the drainage bottle, if the column does not oseil-
o bec:m:l h(‘bb(:ld) m the tubes may have clotted If the tubes
ford nnd/orpalf%: CQ({‘nitcalxllot‘knoxx without an \-ray whether
appen senous puons qu “:L\: un the :\\fest or no{) X I(d\h\s does
ral Qﬁuglo“ “‘ay rrassment irom ar 004 or pleu-

precipitate an emergency that at tunes may re-
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quire a second thoracotomy It 1s well to marh with adhesive tape
the level of the fluid m the dramage bottle at the time the chest
tubes are connected to 1t, this allows one to estimate at a glance
the volume of serosangumous dramage duning the hours following
surgery If the dramage volume s Iarge but serosanguineous, fur
ther transfusion only may be required If the loss 1s almost pure
blood, 1s excessnne and does not dunmish as the hours pass, the
chest may have to be reopened to ligate the bleedmg pomnt Bleed-
mg diatheses do oceur 1 pulinonary surgery, but 1f the blood clots
and the platelet count 1s adequate an open and bleeding vessel
must be suspeeted

Measures which promote good pulmonary ventilation are of
paramount mportance following lung resection and following
pneumonectomy they can represent the margm between life and
death Not only 1s adequate respiration sought for but one must
also prevent atelectasis of the remanmg portions of the lung on
the operated side If these segments, lobe or lobes collapse durmg
the nomediate postoperative period when fibrin clots are axailable
to cover and quickly to unprison them m the collapsed position,
full re-expansion of these segments mayv not be achieved and lung
function may be reduced even below the lcvel which ewsted pre
operatively Once the lung 1s expanded adhesions soon form be-
tween the pleural surfaces bronchial secretions mterfere less with
ventilation mcisional pam and resultant mactivity soon decline,
and the hazards of atelectasis with attendant infection and re
duection m lung volume thercafter recede

Prevention of Postoperatwe Atelectasis—Iurther Comment Pro
phylaxsis begun before operation through the reduction of tracheo-
bronchial secretions During operation the surgeon will be careful
not to mterfere with the venous dranage or bronchi to segments
that are to be spared Air leaks will be mmmmized, and 1n this con-
nection the use of a spray of gel foam has been reported to seal raw
lung surfaces and greatly reduce air leakage Careful hemostasis
will reduce postoperative bleeding the clots from which may
compress the lung

Next, opiates should be used sparmgly so as not to depress
respiration The patient should be turned from side to side fre-
quently, and the nasotracheal catheter suction should be employed
until he 1s fully awake Thereafter he should be made to cough
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every 2 hours—and even more often 1f on auscultation both lungs
are not ventilatmg satisfactorly This aet of coughmg can be
made far less pamful 1f the nurse or the doctor reaches around the
patient’s chest and gently but firmly compresses the thoracotomy
wound as the patient creates the expulsive foree of the cough If
effective coughing 15 nchieved, nasotracheal eatheter suction may
be avorded However, if the patient cannot or will net cough, the
catheter for suction will stimulate coughing as 1t enters the trachea
After one encounter with tracheal catheter suction the patient
usually prefers to cough
Another prophylactic measure of major value 1s that of securing
a portable chest film on the evening of surgery and on the next two
days This 15 a routine the value of which 1s great From tune to
time one may be tempted to consider these filins an unnecessary ex-
pense to the patient or to the commumty, but he soon regrets the
omusston By these three routine films one can be alerted to early
atelectasis, pneumothorax or collections of flud (¥ic 26) It 1s far
easier tore-expand lung tissue which 1s only partially atelectatic than
1t 15 that which 15 wholly atelectatic Coughmng and deep breathing
perhaps fortified with nasotracheal catheter suction, usually suffice
for the management of partial atelectasis, but repeated bronchos-
copy may be required mn the more severe grades of extensive ate-
lectasis If the chest tubes are not functioning satisfactorily, 1t may
be necessary to asprrate collections of fimd and air with a syringe
and needle or, at tmmes, to nsert an additional tube
Postresectional Infections The best prophylactic measures, other
than proper technic at surgery to prevent contammation of the
pleural cavity or subsequent bronchopleural fistula, are those
directed toward mamtamning good expansion of the remamimg lung
tissue Antibioties are usually employed postoperatively
When empyema does form 1t must be evacuated This objective
may oceastonally be achieved with simple needle aspiration (F16 27)
or with closed catheter dramage (r16 28), but open thoracotomy and
decortication will often be required Particularly serious 1s the em-
pyema which may develop m the plasma collection which fills the
hemithorax following pneumonectomv This confronts the patient
zll:(elrsth';hsurgco? f;ﬂ(;h a volume of pus that may measure several
the seuc :ﬂlis':: elzh;l}i‘gs are that the patient begins to run fever on
postoperative day, often after an afebrile
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Fic 26—Comphcations of Thoracotomy (A) Paradowucal moyement greath im
pawrs pulmonary ventilation (and eardiopulmonary hemodynamies) and a phywiaton
may result The condition may follow the fricture or removal of an excessn e number
of adjacent ribs or it m1y be due to separation of the rib and mu ele closure and may
precede separation of the <hin as well (B) Relatinels ma ne collections of blood
and/or flnd may occur between the muscle layers and the nb> partieularly where
thoracoplasty was performed Infection may develop Aspiration and/or surgieal drae
age may be required (C) Pneumothorax or left man stem bronchial occlusion by
secretions with atelectasis of the left lung Prevent pneumothorax by postoperatne
tube dramage Effectne conghing and mtratrachesl <uction plus broncho copy on oc
caston will heep the major bronchi patent (D) Hemo hydro pneumothorax Empyema
(py othor1x) may follow perhaps associated with bronchopleural fistula Howeyer, col
Jections of flud and/or ur are usually ayoided by adequate post thoracotomy tube
dratnage If the lung was Dot imsolied by the operation ope tube bclow may
suffice 1f pulmonary resection was done an additional tube s placed antersorly
above to aspirate air Routime post thoracotom; chest x ravs the afternoon of op
erabion and the following two days constitute wise precautignary studies
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pertod following the muld febrile response to surgery The staff
hopes that the fever 15 due to almost anythng other than an
empyemn, but flmd 15 aspirated from the chest for eulture Since
the fluid 18 not frankly purulent and the odor s not yet foul, there s
still 1 chance that 3t 1s not miccted Unfortunately, by the tune
the cultures have disclosed bacterial grow th the fever 1s now well
established, and when further fiwd 15 aspirated 1t has a foul oder
and 15 more obviously purulent This discorery eventually requires

PRECAUTIONS
t PLEURAL SHOCK® CAN PROVE
FATAL
2 DO NOT ASPIRATE A MASSIVE
EFFUSION TOO ABRUPTLY
3 STOP THORACENTESIS IF

SIGNEFICANT  SYMPTOMS
DEVELOP

Fie 27—Thoracentesss The aspiration of fand and/or aur from the thoras esn be a
hife s g measure If upon aspiration of wr 2 negrtise pressure cannot be produced
closed tubie deamage (Fie 28) wall waalls be required Grossly bloody fmd may be due
ta the tewr of an adhesion i ten 10n pacumothorit due to a ruptured bleb to caremoma
mvoliing the pleurn toberculows trauma or to other mare rare conditions If the
flusd has w offensiv e odor st may be infected (empy ema) (Modified from Tandshog

( L and Yibow % 4 Thomae Surgery and Related Patholo
Appletan Century Crofts Tne 1803 ) D New Yok
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T'te 28—Clo cd ( T ater Seal ) Chest Dranage The mtroduction of 2 tube mte
the che t 1s ba 1eally sinular to parwente 1s \ mich 13 made through the shin and the
trochar 1s then gradully 1dy2nced through the subcutaneous ti~ ue mu cle mterco tal
bundle and paretal pleura In an extreme emergeney when 4 trochar 1s not ayahible
the ki can be nes ed and the tip of the eatheter rmmmed through the chest wall wath
a Kells hemo tat Smce either flued or air will u ually have forced the lung away from
the che ¢ wall at the 1te where the tube 1s to be introduced (determmed with both Py
and Interal views) the lung 15 not often mjured On oceiton however tubes hue
been mtroduced far into the lung the liver and the penttoneal eavity—and even mto
the mtrathoracic tomach that has traversed a diaphragmatic defect U e local an
esthesia

To dram pus or blood the tube hould be inserted through the eventh eighth
or minth mterspace 1 the po tertor avillary line (drunage from the bottom of the
barrel ) Of course if the fluid 15 Ioculated the tube 1s 1n erted accordingly Avoid
a po terior tube where pos ible for 1t cau es the supine patient discomfort To drn
air as 1o tenston pneumothorax the tube 1s inserted 1n the econd or third 1nter
space antenorly

It 1s es-ential that the long tube 1 the fir t bottle extend bemeath the water
( water eal } but suction 18 not always required The amount of suction applea
15 regulated by the length of the long ¢vlinder that extends bepeath the water m
the miuddle bottle The third bottle ts to protect the suction pump from spill over
from the firt and <econd bottles If no uction 1s de wred one dramage bottle with
underwater seal uffices The che t tube mayv be clamped and then disconnected from
the bottle 1n order to end the patient to x ran However if there 15 rapid awr leikage
from the lung the hazard of tension pneumothorax from even brief occlusion of the

catheter 13 great
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open dramage with rib resection, though 1t may be necessary to
employ closed tube dramage until the mflimmatory reaction to
mfection has reduced the risk of medinstinal shift Following ade-
quate dramnage, a thoracoplasty will be needed to close the dead
space to prevent a reaccumulation of the pus Thus, mstead of
being discharged from the hospital ten days after an uncomplieated
pneumonectomy, the depleted patient 1s discharged after six weeks,
having had three operations mstead of one Antibioties are of Iittle
assistance after a large collection of pus has formed Again, drunage
15 mandatory

To summarize, postoperative management followmg pulmonary
resection 1s directed toward

1 Providing adequate general pulmonary ventilation

2 Replacing any blood deficits while avoiding overtransfusion

3 Preventing atelectass

4 Preventing wmnfection

5 Early detection and management of complications that include
hemoarrhage, pleural effusion, pnuemothoray, atelectasis due to
plugged bronchi, empyema and bronchopleural fistula

CARDIAC SURGERY

Perhaps no other type of surgery at the present time requires
more meticulous preparation and planning than does surgery of
the heart and great vessels The reason for this 1s that the penalty

to the patient for errors n diagnosis, management or technic may
be sudden death

Diagnosis

Since the range of possible struetural and/or functional path-
ology 1s 5o great m the various heart diseases, 1t 15 not surprismg
that a varety of relatively specialized equipment 1s used Yet even
50, the study always begins with the detailed hustory and physical
examnation, for 1t 1s the signs and symptoms suggestive of cardio-
pulmonary disease which prompt the patient the parents or the
fanuly physieian to scek specialized help Such findings 1nclude
dyspnea, edema, cyanosis chest pamn clubbing of the fingers, ab-
normal fatigue, retarded growth and dev elopment, heart murmurs
cardiac arrhy thmias, cardiace enlargement, rales m the lung ﬁelds}
ascites, venous engorgement, precordial thmlls abnormal pulsa:
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tions, hypotension mn the legs associated with hypertension n the
arms and other less promment phenomena Obviously, therefore
“cardiopulmonary disease” may manifest itself 1n a variety of
ways Furthermore the term “cardiopulmonary ’ 1s used advisedly,
for the heart and the lungs constitute 4 smgle funetional uni,
each affecting the other

The electrocardiogram provides valuable evidence of disturbed
carchac physiology i many circumstances The preeision of such
nformation yaries from the accurate correlation of coronary artery
disense with speafie LCG changes, to the less speetfic evidence of
right heart stram mn congenital heart disease that 1s assoctated with
an ncreased right heart work load ILven less speeific data are those
which reflect 1omie 1mbalance, such as the ECG changes of hy per-
potasserma and hy popotasseria  sinee the LCG changes reflect
total 10n1e nfluences rather than the potassium wfluence per se
Notwithstanding charactenstic “potassium effeets” i the LCG do
usually bear a practieal relationship to the serum potassium level
when 1t 1s sigmficantly abnormal Finally, the varous types of
cardiac arrhyvthmia are readily dragnosed with the LCG

Roentgenography The tramed observer ean deduce much ding
nostic mformation from plam P-4, lateral and obhque viens of
the heart and great vessels (1) Smple cardiac enlargement and pul
monary congestion nould be noted, (2) aneurvsms of the heart or
aorta would be suspected (3) the pulmonary arters shadow would
be more promment on the film and on fluoroscopy m the presence of
a patent ductus artertosus (4) the aortic shadow would be less
prominent yust distal to the arch m coarctation, (5) the left atrium
would be enlarged and often compress the esophagus (seen with
barium swallon) wmn both mitral stenosis and nutral regurgrtation,
(6) the configuration 1n tetralogy of Fallot would be fairly char-
acteristic and (7) m pure or 1solated pulntonic stenosis the vascular
marhings 1 the lung fields would be less promunent than normal
These and other data can be deduced from appropriate plam chest
films

In addition angiwocardiography can be very helpful With this
technic which does mvolve certamn rishs one may demonstrate
various tvpes of dilatations or obstructions or he majy disclose ab
normal passages or communications between great vessels or be-
tween the several chambers of the heart Examples would melude



INTRATHOR \CIC PROCEDURES 123

the demonstration of superior vena caval thrombosis, pulmonic
stenosis, the wnmediate passage of the radiopaque medum into
the norta from the rght ventricle m the presence of tetralogy of
Fallot with its “overriding” aorta, an ancurysm of & ventriele or
of the norta or the passage of the medium from the well filled aorta
through a patent ductus into the pulmonary artery Such are, then,
the t3 pes of mformation that may be obtuned

Despite the value of angiocardiography, howeser, 1t 18 only one
tool that can be used m diagnosis Enven where the study 1s tech-
mically perfect with regard to vascular filling and tuning of the ex-
posure of the serral films, 1t cannot dr ulge certamn ty pes of informa-
tion Specifically, the angiocardiogram 1s not particularly helpful
m the presence of left to right mtracardine shunts, sice the direc-
tion of flow results merely m a dilution of the medum entering
the right heart W hile the dilution of the medium m the right heart
may be detected, this 1s far less conclusie evidence of an abnormal
shunt than 1s the demonstrated passage of the medium through a
shunt Therefore, since blood flows from an area of higher pres-
sure to an aret of loner pressure, and since left heart pressures
are normally higher than right heart pressures, the angiocardiogram
18 less helpful m the presence of left to right (acyanotic) than
nght to left (¢vanotic) shunts

Thus despite the value of the clinical examination, ECG, and
angioeardiogram additional precision mn dingnosis 1s required, and
this 15 achieved by measurements of ntracardiac pressures and
ovigen saturations with night heart eatheterization

Cardiac Catheterization 1t would be difficult to exaggerate the
mportamee of cardiac eatheterization (F1i6 29) n permitting an
accurate diagnosss of the lesion present 11 many ty pes of congental
heart disease W hereas nutral stenosis and patent ductus artertosus
cn usually be diagnosed without specinl studies, the cyanotic and
nones notic mtracarchac shunts can usually not be accurately m-
terpreted and thewr importance assessed until the data from cardiac
catheterization are v ailable

The data dernv ed from the passage of the cardiac catheter through
an arm vem, mto the supertor vena eava and thence mto the right
atrium right ventricle and the pulmonary artery take several forms
First the catheter itself may pass through « septal defect, thus the
t1p of the catheter may be seen at fluoroscopy to pass from the right
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Fic 20~Cardiac Cathetenization Diagnostic data consist of bloed oxygen sttara
m addition to pa sage. of the catheter through the

tions and pressure relatronship

defect 1t~elf upon ocea 1on For example the presence of an intersentrcular septal
defect (left to right shunt} would be reflected in 1n eluvated ovygen saturatron and
an elevated mean pres ure 1n the right ventricle and the catheter might be passed
\ato the left ventricle and perhips mto the aorta The direction of any shunt depends
of course upon the relatne presures between the t«wo chambers myolved Normally

left heart presures are greater than right heart pressures
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atrium to the left atrium, from the right ventricle to the Jeft ven-
triele, or from the pulmonary artersy through the patent ductus
mto the aorta Second, suppose that the blood ovygen saturation
imereases abruptly as the catheter passes from the supertor vena
cava 1nto the rght atrium, this mdicates a flow of fully saturated
blood from the left atrium where the pressure 1s higher, through an
Interatnial septal defeet, nto the nght atrium where the pressure 15
lower than that in the left atrium Increased ovygen saturation n
the right ventricle (but not 1n the right atrrum) suggests an mter-
ventricular septal defect Third pressure differences are of diag-
nostic sigmficance For mstance, 1f the pressure m the right ventricle
1s abnormally high (normal, about 20 mm Hg systolic) and that
1 the pulmonary artery 1s quite low, then stenosis in the pulmonary
outflow tract 1s assumed to exist for normally the pressure mn the
right ventricle and that in the pulinonary artery are approximately
equal Fourth, the cardiac output (reflecting cardiac work) and the
volume of flow through the shunt (representing wasted cardiac
effort which may eventually produce right heart stramn and nght
heart failure) can be measured Small shunts are better tolerated by
the heart than are large shunts, hence 1t 1s more mmperatne to
close Jarge shunts than to close small shunts, from the standpoint
of longevity
These are the principal types of data to be dernved from right
heart cardiac catheterization Left heart catheterization has been
frequently performed by means of mnserting a fine catheter through
a needle passed through the left mam stem bronchus (at bron-
choscopy ) and mto the left atrium The needle has also been passed
through the posterior chest wall However, the data thus obtamed
are not yet as helpful as are those obtaned by right heart cathe-
ter;zation, particularly as regards pressure measurements A par-
ticular value of left atrial pressure measurements lies in the de-
tection of mitral regurgitation preoperati ely
To summarize, a precise preoperatne cardiac diagnos:s 1s abso-
lutely mdispensable for routinely satisfactory cardiac surgery With
a poorly placed chest meision and erroneous information regarding
the mtracardiac pathology, the operation will result mn frustrated
and meffectual effort m an mexcusable number of mstances Agam,
the diagnosis 1s achieved by 1arious combrnations of clinieal evalua-
tion, the electrocardiogram, roentgenographic studies that may -



126 TOTAL SURGICAL MANAGEMENT

clude angiocardiography, and cardiac catheterization Only ocea
sionally 1s “cxploratory cardiotomy” justified

Preoperative Preparation for Surgery

Once the dingnosis of the heart lesion that 1s present has been
established, the preoperative preparation required follows i an
orderly fashion For example, the patient with a patent ductus
arteriosus or coarctation of the aorta requires no special prepara
tion, to be sure, adequate amounts of blood must be on hand, a suit-
able graft should be available, 1if needed, to bridge the defect pro
duced by exewsion of the conrcted segment, and the proper special
nstruments and suture material should be available on the nstru
ment table The position of the aortic arch should be known, of
course, for 1t could be on the right side, n this case a left thora-
cotomy would be worthless

Now, contrast these simple preparations with those required for
open heart surgery, which mvolves the use of the pump ovygenator
and the several persons who operate this equipment Obviously,
there 1s 2 wide range 1n the preoperative preparation required for
the correction of various abnormalties of the heart and great
vessels

Only a general outline of the preoperative preparation required
for heart operations can be given here The details must be suited
to the mdividual patient These general measures are

(1) Tstablish an aceurate dirgnosig (see above) Mamntain close liwson with medeal

colleagues

(2) Treat cardiac decompensation

(2) Digitalis

(b) Mercurial diretics
(e) Limit salt mtihe
(d) Bed rest

(3) Contact the anesthe 10logist who 15 ver ed m the requirements of patient with

cardiac lesions

(4) Preoperative orders and other preparition

(1) Routine (select thosc applicable p 64)

(b) Atropine

(¢) Sedation (barbituratc) that 1s not excessive

(d) Have adequate amount of compatible blood avalable Special precautions
m mnfants

(¢) Rehearse mentally the unusual technical problems that may be encountered
and the mstruments and maneuters that may be suddenls required to
extricate oneself from serious techmeal difficultres

(f) Perform a venous cut down n additton to the usual vemipuncture or msort
two Rochester needles (F1¢ 7) Have at least one infusion 1 an arm 1n case
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the wierior vena ema <hould be occluded {emporanhv m rescetng an ab
domnal ateur s

(g) Emplor 1 of one tant who fully comprehends the
pathology miohed the techmend and physolope objeetn e of the procedure
the complieations that mm develop sbruptly and the means of deahng with
these complications This as stant mw be required o do a crueisl part of
the operition under come tcumstances

(B} Checl. the suture nurse ¢ mstrument table ot the beginning of the operstion
<o that the mi «mg pernt chimps om be loewted and stenliged slhile the
wutine of opening the che t 15 proceeding Tor onec the patient 1 under
anesthe 17 success 19 enbanecd by evpeditious surgery  though meticulous
dis eetion and mastowoscs are not to be euenficed i the pursut of
precipttous haste L nell done technieal procedure ts the hevstone of sueress
2 poor techmeal performanee cannot be sliered I amy po toperatine mess
uses that can be coneened Thus delicaes or gentleness precision and oper-
atie famihanty with the heart ke jon and the problems myolved go far
toward achieving phsiologie success and patient rehabibtrtion

Beyond these general comments ene etiters the field of the techme,
varations harards and the special factors miolved i the suceessful
surgers of the many different heart lestons Sueh problems are
beyond the scope of this small volume It 1s sufficent to state that
the compheations of pulmonary resection operations upon the
chest wall the proper use of vessel grafts the technic of vascular
anastomosis & practical famularity with cardiopulmonary physi-
ology the perception of what mstrumentation will be most ap-
phicable the techme of hypothermua the use of the pump-
ovygenator and the use of pressure measurements during operation
are some of the types of specinhized information which the cardiace
surgeon must have acquired

Pastoperctive Care

If the lesion has been adequately corrected, the postoperative cave
may be relatnely straightfornard General measures melude

{1} Those hsted for pulmonary resection (referable to providing good pulmonary
\euttlation)

(2} Oxsgen therapy
3} daoid exeessne infusion of blood or other fud

(4) Continue efforts to presvent miection (2 real bazard 10 the presence of vaseular
sutuse hines)

{8) Lontmue digitals if mdicated
6} Early wmbulation as compatible with the cpetific operation

ESOPHAGEAL RESECTION

The compheations of esophageal resection are farrly common and
are disproportionately fornudable resulting m considerable mor-
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bidity and a significant mortality rate Nevertheless, the procedure
of esophagectomy 1s basieally a simple one It 1s primeipally the
precarious blood supply of the esophagus that permits a post
operative fistula to develop, assuming that a carcful anastomosis
was performed The resulting mediastinitis with empyema consti
tutes the major complication that may develop

Diognosis

The single most mmportant symptom which prompts the patient
with esophageal disease to seek surgery 1s dysphagia This mny
present m the form of discomfort or actual pam long before food
fails to pass mto the stomach especially 1 the case of carcinoma
Thus, difficulty on swallowmg lexds the patient to consult Ius phy-
sician, and a barium swallow res eals suggestive evidence of one of
the several surgical lesions of the csophagus smooth bemign strie
ture, ragged malignant stricture, smooth filling defect representing
lelomyoma or lipoma, achalasia diverticulum, peptic esophagitis
or hiatal hernia Following the availability of what information can
be gamed from roentgen studies, esophagoscopy 1s mdicated in most
patients One maj visualize mflammation or ulceration, and he
can biopsy lestons which may represent tumor

Let us suppose that 4 squamous cell carcmnoma, situated m the
lower third of the esophagus, has becn proved by biopsy m a patient
who has lost 40 pounds W hat preoperative preparation 1s required?
(Malignant lestions of the upper half of the esophagus are now
usually treated with radiation therapy )

There are two methods for improving the capacity of the de-
bilitated patient to withstand lower esophageal resectron with
esophago-gastric anastomosis The first consists of the hberal trans
fusion of blood until the hemoglobin and hematocrit levels are
within normal hmuts The second consists of passing a polyethylene
tube through the malgnant stricture at esophagoscopy and by
this means feeding the patient for perhaps 10 days prior to surgery,
again with the Iiberal use of blood transfusion We prefer to pursue
aggressne realimentation m these patients whenever this 1s pos-
stble, but often the more practieal course 1s to restore the red cell
mass and total blood volume to normal levels with transfusion and
then to operate promptly Once the obstruction mn the alimentary
tract has been removed surgically, nutntional rehabilitation may
proceed expeditiously
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Operahon

With the patient on his right side, a left thoracotomy meision
1s made at about the level of the seventh intercostal space, and the
esophagus 15 approached through the medisstinal pleura A pomt
well above the tumor (at least 3 cm ) 1s selected for the site of
subsequent anastomosts, and hernia tape ligatures are sccured ym-
mediately above wnd below the tumor to wnimize sceding of the
subsequent wnastomosis with loose tumor cells The esophagus w ith
1ts areolar tissue and Iy mph nodes 1s then dissected free of surround-
g structures The draphragm 1s opened from the left dome down-
ward to the esophageal atus, 3f prelmmary manual exploration
of the upper abdomen through a small inemsion has not mdieated
metastases which preciude even palliati e esophageal resection The
dissection 15 contmued along the greater and lesser curvatures of
the stomach as many hymph nodes bemg meluded 1 the en bloc
dissection as possible The Jeft gastric artery 1s wdentified and usually
divided The margmal {gastroepiploie) artery along the greater
eunvature 1s carefully preserved but the spleen and adjncent
omentum ave remosed If the lesion 1s not adjacent to the stomach
tt may not be necessary to excise a portion of the stomach, but even
m these eases we usually diide the stomach between clamps at a
level approsamating the junetion of the fundus and cardha with the
body of the organ Actnally as much stomach 1s removed s con-
veniently can be, to reduce the postoperative hazard of peptic
esophagitis due to the effect of the aeid-pepsn factor Vagotem;
15 of course effected nhen the esophagus 15 duided The portion of
the stomach extending along the lesser curtature 1s then closed and
the stoma remaming adjacent to the greater curvature (or a separate
one made for the purpose) 1s then adv anced and anastomosed to the
esophagus at the pomnt selected above the carcinoma 1n the chest
This anastomosss 15 the most entreat feature of the operation, for
leahage at the site of anastomos:s 1s the major cause of late post-
operative morbidity and mortality Two rons of mterrupted mik
sutures are used The mucosa 1s the strongest layer of the esophagus
and 1t should be securely jomed to the stomach at all pomts and the
mucosa of both the stomach and the esophagus should be myerted
Tollowng completion of the anastomosis over the Levin tube, the
i:lotx:;acschtlos seeured to the surrounding plewra with mterrupted silh
s prevent tension on the avastomosis The esophagus 15
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molested as little as possible above the site of anastomoss, lest 1ts
segmental ty pe of blood supply be further disturbed The posterior
row of sutures 1s usually placed before the esophagus 1s completely
divided

The adequacy of the esophageal resection should be cheched with
frozen section, since esophageal carcinoma often spreads for some
distance beneath the apparently normal mucosa Unless this 1s done
the pathologist will a1l too often report that the tumor was meom-
pletely excised at the upper margin The sponge count 1s now
tahen (to avord leaving a sponge below the diaphragm) the dia
phragm 1s closed around the stomach, the hemithorax 1s thoroughly
wrigated with salme to remove as much contamination as possible,
and the chest 1s closed with a smgle tube for dramage Antibiotics
(pemeillin 1 000,000 units streptomyemn 1 Gm ) are mstilled mto
the hemithoray, and are given postoperatively

Postoperative Care

The postoperative care usually presents few speeial problems if
meticulous surgery has been performed 1n a reasonably well pre-
pared patient As stated, the most feared early complication 1s
leakage at the site of the anastomosis, and this will not occur until
anumber of days have elapsed Meanwhile, chest ilms will be taken
to confirm expansion of the left lung and the adequacy of pleural
drammage by means of the thoracotomy tube We leave the Levin
tube 1 the stomach for 48 hours so that oy erdistention of this organ
can be prevented The risk of resprratory embarrassment and cardiac
arrhy thmia 1n these often elderly patients 1s thus reduced, we believe
If arrhy thmias do develop digitahzation may be indicated Trans-
fusions are grven as necessary (Sce also pulmonary problems p
115)

Leakage at the site of the anastomosis may oceur slowly and per-
mit tune for mflammation and fever to develop, though pun may
be the mitial warning sign However massive leakage of gastric jurce
can produce eirculatory collapse which may prove surprismgly re
fractory to treatment When leakage occurs, adequate tube dramn-
age must be established at once If the orgmal dranage tube
1s still m place and open 1t may suffice Otherwise, a new tube
must be mmserted As a rule an immediate secondary operation 1s not
attempted 1 these patients, yet we did re-explore one patient who
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leahed following lower esophageal surgery, and after closure of
the defect by sutures her recovery was uneyentful

As for jeeding, the nasogastric tube 1s usually wathdrawn on about
the second or third postoperative day and hiquids are started by
mouth Thereafter, the diet 15 steadily ncreased in consistency and
m volume Late complications myvolve poor gastric emptymg due to
functional or orgame pjyloric obstruction, stricture at the anasto-
mosis and distant metastases from the tumer In addition, the reflux
of acid gastric juice may produce a distressing esophagitis with
erythema and even uleeration, this despite the fact that the vagt
were divided 1n the course of esophageal resection and that at least
a segment of the acid-bearing portion of the stomach was removed
Medical measures directed toward reduction of the gastrie acid-
ity plus esophageal dilatation as required, usually will control the
esophagitis and the anastomotie stenosis fairly well Nevertheless
when little or no stomach was resected to reduce gastric acidity m
the patient with a normal or elevated rate of acid secretion the n-
flammation of the lower esophagus can be an extremely distressing
problem for both the patient and the surgeon
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12 The Arteries and Vemns

DISEASES OF THE LOWER AORTA AND PERIPHERAL ARTERIES

TuE conprtions of the abdominal aorta and peripheral artertes
for which surgery 1s most often required ean be grouped mto four
categories (1) ancurysms, (2) occlusive disease {atherosclerosis,
thrombosis, cmbolism), (3) spastic diseases, often with an mflam-
matory occlusive element (Raynaud’s cisease, Buerger’s disease),
and (4) traumatic myuries, with or without arteriovenous fistula
The general preoperative, operative, and postoperative measures
required are similar for these several conditions, with the pos
sible exeeption of the spastic phenomena for which lumbar or
cervical sympathectomy may be indicated Thus, the management
of these several pathologic states will be outhned i an allm
clusive fashion, with speeific requirements noted where applicable

Preoperahve Measures

Dugnosis
(1) Hustory

(a) Spasm with 1 chemra (Raynaud s di ease)

(b} Intermittent clauication 1n the legs perhaps a ocrited with impotency or
rest pamn (thrombotic or atheroselerotic ocelusive di-ea e)

(¢) Sudden or more gradual on et of pun numbness or paralvsis 1 legs of pa
tient with atnial fibrilltion or recent myocardial mf et (embohsm)

(d) Tulsating m1 s n the abdomen often as ociated sith pun in the back
{aneury m)

(e} Injury to extremity followed by profuse arterial hemorrhage (artery severed?)
pulsating hematoma (false aneury m due to hole m artery) or a thrill
(artertos enous fistula)

(2) Physical Examination

(1) Inspection Dxidence of acute or chrome ischermn as ndicated by pallor
c3 anosts or trophie changes of feet whieh mclude loss of hair nul deformities
<hiny and thin skin and reduced \olume of pulp of the toes Swelling due
to hemorrhage or edema m the ti ues of the part

(b) Palpation (r16 30) Check aortic (deep compres ion above umbilicus) thac
(deep compre 10n along its course) femorl pophteal and foot pulses Occlu
«ion of hypogistric arteries mav gne buttock and thigh symptoms when all
usually detected pulses are present and of farr volume 7emperature of two
legs at comparable levels (cold in 1schemsa warm 1n pre ence of AV
fistula) Thnll over partially occluded femoral artery or over an AV

132
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Fic 30—(A) Long saphenous 1em occluded by tourniquet after leg was previoush
elevated to empty veins (B) Tourmquet abruptly released demonstrating immediate
retrograde filling of the long h because of salves (C) Arterial

occlusion by embolus or thrombus 1s particularly apt to occur at bifurcations (D)
Uleer on great toe may sigmify adsanced lized

ath lero 1s diabetes mel-
Litus with athero clerotic component Buergers di ease or neurologic defiett ( tropre
ulcer )—among other more rare conditions exelu 1ve of trauma and neoplasm
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fistulr with slowing of heart rate on occluuon of defect by firm digital
pomt pressure
(c) Ausculiation Systolic brnt (“murmur ) over a partinlly occluded artery
over a fal e or true aneurysm at times and usually 4 continuous sound over
the AV fictula
(3) Laboratory and Rocnigen Studies
(a) Routine imeluding blood serology
(b) Tests to evaluate spastic clement (paravericbral sympathetie block or
cervical sympathetic block)
(c) Aortogram or arteriogram
(d) Plethysmogriphic o allometric or hin temperature values {none u ed rou
tinely)
(4) Ezclude other lestons 1e cervieal nb or sealenus anticus <yndrome 1 arm
ruptured snteryertebral di ¢ or nenve le son cau mg pan 1 bach or extremities
or abscess 1n suspected pulsating hematoma

Measures Required Immediately Before or During Surgery

(1) Shert or long tube for alimentary decompres 1on 1n aortic surgery  Reefing
of the mall bowel on the long tube may facilitate exposure but may produce
mtu susception m the oceasional ease when the tube 1s withdrawn post

operatively
(2) Catheter for bladder decompression to improve cxposure 1 pehis
(3) Ad t of ble blood for the operation contemplated

(4) Suitable prosthesis or homograft avmlable

(5) Pneumatic tourniquet if needed

(6) Proper vasculir instruments for maneusers envisioned

(7) Adequate facility of operator 1n managing hemorrhage from large vesels and
1 performing 1 ascular anastomo cs (guned n ammal laboratory )

(8) Avord precipitation of gangreme 1n ap extrenuty which patient could ve
effectnely preoperativels (by 1ll concened technical maneuvers unes ential
arteriograms with concentrated contrast medium ete)

(9) Debride and drain traumatic injuries as ociated with hematoma and muscle
damage

(10) Aneurysm may obscure position of ureters vema ena or thac vems Care
required

(11) Radiologist asailable for indicated arteriograms on operating table

Postoperative Considerations

(1) Routine orders (p 62)

(2) Wateh for further h h ( if pathology adi Iy dealt
with)

(3) Check pul-es color warmth <en<ation and ability to move the extremities
Pulses present immediately following surgery may disappear later m day
if leg and foot pain remam obiiou Iy viable one may temponze for absent
pul es may reflect artertospasm which will sub 1de However if the Jeg or
foot 1s cold pale numb and eannot be moved by the patient suspect occlu
sion at anastomo 18 and con 1der re-exploration

(4) Bed patient on day of surgery up the next day if crreulation  tabilized and
not otherwice contramdicated
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(5) Antibiotics as prophylaxis agunst 1nfection around graft or other suture hne
which might permit fatal hemorrhage

(6) Wound eparition partial or complete with evisceration 1§ not rare following
resection of the abdominal aorta

(7) Uninarv output important espeerally if aorta temporanly occluded sbove
renal artenes or if Emificant peniods of hypoten 1on have occured {oliguna
or anuria)

(§) Bladder dy<function mny requre continued use of Foley indwelling catheter
for a number of days

(9) Gastric retention and/or jleus mas 1nerease the morbidity Long tube suction

(10) Colon 1 chemia rire but occt onally a result of hgation of the infenor
me entene artery and both hypogastries may be reflected 1m dirrrhea or
pas.1ge of a slough of muco 1 or i gangrene with perforation and pentonitis

(11) \mputation of an extrety hould <urgety not improy e pre-existing 1schemia
15 best carried out after the patient has been prepared for 1t emotionally

(12} Other occasional lications ret toneal b hage (hepann a haz-
ard) hemiplegin heart farlure thrombo 15 of superior mesenternic artery and
pulmonary embolus The older the patwent the more important 1t 15 to do
the least amount of dis~cction and other mamipulation compatible with
at1 factory results

Comment on Aortic and Peripheral Artenial Surgery

In few areas of surgery are experience, careful preparation, and
precise technie more rewardmg than n that concerned with opera-
tions on the abdominal gorta and its major subdivisions End-to-
end anastomosts, with preservation of the lumen, results in good
blood flow (in an otherwise normal outflow tract), and comphea-
tions of a well performed vascular anastomosis m a clean field are
fen indeed Agam, the essential factors mn successful vascular
surgery are accurate diagnosis, accurate understanding of the anat-
omy, pathology and pathophysiology nvolved, experience m
vascular suturing (readily obtained m dog lab), and precise cor-
rection of the defects found at surgery In occlusion of the aorta
or thac arteries one can often perform successful endarterectomy,
exeision with grafting or bypassing, segmental occlusion of the
femoral artery 1s best treated with a bypass Aneurysms are re-
sected and a graft or prosthesis inserted Arterial mnjuries respond
quite well to primary anastomosis An arteriovenous fistula can
often be evcised and arterial anastomosis performed without the
use of a graft or prosthests Howeser, these should be available m
the event that the ends of the divided artery eannot be approxi-
mated for suture without excessive tenston
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DISEASES OF VEINS

The venous conditions which require surgery are usually varices
or thromboses Phlebitis 15 assoeiated with varying degrees of
venous occlusion Arteriovenous fistula was mentioned previously

Varnicose Verns

Causes The average patient may present few factors to which
the varicostties can be attributed Heredity, obesity and long hours
of standing have been cited Pregnant women commonly exhbit
varices and hemorrhowds and here both pressure and hormonal
factors may be implhicated Superficial varices may reflect deep vein
thrombosis or an arteriovenous fistula

Preoperative Measures

(1) Diagnos:s

(a) Extent of venous pathology

{b) Short saphenous vemn 1nvohed?

(c) Deep vems occluded? (Test with tourmquet around upper thigh or with
senograms where indicated the medium being mnjected mto a dorsal vemn
of the foot in pr of occluding venous to above ankle)

(2) Identiiv and mark (with pamt which w1l not be wa hed off with the prep or
with scratch mark of a pin) the important vances which will not be mantged
merely by saphenous lgation and stnpping The e <eparate le 10ns often re
quire short separate ineitons Particular care should be taken to mark alo
even <mall varices which are especially offen ne to the patient

(3) Explan to patient (1) that not every single small varx will be removed (for
otherwise an exces ne number of mersi0ns would be required) (2) that re 1dual
varices <till pre ent after three months may be mjected and (3) that the
inherent tendency to form vances will not be aboli hed by operation though
the process will be retarded by lgation and stripping

Operatwe Considerations

(1) An tncision below but parallel to the mgumal crea e heals with a le > noticeable
scar The hort vertical incision gnes better aceess to the descending long
saphenous vein for stripmng following higation and division of this vein at the
fossa ovalis where 1t joins the femoral vem

(2) Lymphatic channels hould be avorded (or hgated) 1 expo ing the veir To
sever these vessels 1» to mvite a prolonged dramage of lvmph through the
meiston postoperatn ely

(3) Tributanes to the upper =aphenous vem should be meticuloush identificd
hgated and divided hecurrence often eon 1 ts of yems that were never ligated
at the mitial operation

(4) The prorimal stump of the <aphenous vein should be securely hgated to pre
vent postoperative hemorrhage The femoral temn must be identified or at
least not occluded (One must inca e fa 11 to expose the femoral vemn whereas
the saph vem s uk but mustaken identity 1s not rare )

(5) The strepper 15 be t pa <ed from below upward after mn ertion mto the lower
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end of the long saphonous vem through o short el ton just antenor to the
medil malieolus

(6) Immedite compression along the course of the strapped long saphenous will
reduce hematoma formation Several sepirate hort trensver e mersions may
be required for hgation of commumesting brinches winch succe nely arrest
the stnpping process

() Fuonlly  the short saphenous entering the pophiteal space and other 1solted
vanees may require hgaton

Pastoperative Care

(1) Flastie bandages are apphed oser the dres ed nounds from the toes upward
ta the grom These are remot e and reapphied as pften as nece vany 1o muntan
proper positionng (v=ually once or more daily)

(2) Ambulafion (o a degree but with hmutatione Pan and sorene s m the legs
teeult 1n tumited actnity for mo t patients for scverad days Exersene «tanding
or walhmg mmediatehy following operation will increase edematous swelhng
of the legs

(3) Diet as desired po t maueam

{4) Wounds dressed on fifth PO D and all sutures remoted 1f healing progresang
satrsfactordy Discharge with follow up in office

{5) Elnstic stochings <hould be worn for support if there 13 con iderable edema of
the leg or if n vancosc ulecr was threatemng pnor to surgery

{G) Prolonged follow up of patients with potentialls progre 1ve venous (and other
vascular) dea e 13 Inphly dewrable to (1) know the results of treatment (2)
encoutage the patient with chromie disease and (3] antiapate further pro
gre 1on or comphrations such as ulceration

Other Venous Disenses

Venous thrombosis and venous wflammation usually oceur to-
gether, though one or the other may predominate m the gven
case For example, phlebothrombosis with a “bland” thrombus
may be assocrated with httle evidence of acute mflammation m-
tially, m fact, the absence of an adherent inflammatory reaction
13 considered to be the reason why pulmonary embohsm s far
more hhely to oecur m “phlebothrombosis” than m “thrombo-
phichitis” Some have adyocated surgical removal of these clots,
but most often phlcbothrombosis 1s treated with anticoagulants,
higation bemng rarely employed In contrast, acute thrombophle-
bitts ol ing the deep femoral van may give rise to a marked
systemne febrle reaction, though menthe later only pam and uleera-
tion of the lower leg {postphlebitic syndrome) may remamn to attest
the former presence of the acute mflammators process In general
thrombosis and mflammation of superficial leg vemns and of ali
arm seins, do not constitute a sersous problem, but disease of the
deep vems of the leg can constitute a very serious one
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Ulceration of the lower leg 1s ordmarily treated by division and
stripping of obvious varicose vems, followed by conservative meas
ures which nclude elastic bandages, an elastic stoching or a gelatm
(Unna paste) boot However, when the ulceration 1s clearly second
ary to deep vemn thrombosis (often 1t 1s secondary to no discernr-
ble cause) many surgeons prefer to ligate the superfictal femoral
vem and then to exeise the uleer and all surrounding abnormal
shin, down to the fascia, the defect 1s then covered with a spht
thickness shin graft This treatiment worhs fairly well 1 some pa
tients but, should the graft fail to take or subscquently break
down, one may be confronted with a far larger uleer (due to exciston
of the surrounding diseased shin with the omginal uleer) than
was present preoperatnely Since poor lymphatie dramnage has
been mmplicated as an etiologic factor m stasis leg ulcers, 1t has
been suggested that the extent of superficial shin Iy mphatic block
age be outlined by the mjection of shy blue dye (Wycth) mtra-
dermally Our esperience with this technic has not been a con
spieuously successful one, and we have depended upon our clnical
mpression as to the extent of the diseased shin

It has been clammed that uleer recurrence 1s due to the failure to
excise all disesed shin, but we doubt this Chronic stasis leg ulcers
may defy specific etiologiec explanation and even the most heroic
therapy (the clection of which does not always constitute good
judgement, 1 our opmion) may fail to deal with the ulcer satis-
factorily

Following ulcer excision and grafting, the patient must remam
at bed rest until the skin graft has clearly healed Moreover, if on
arising small hemorrhages “blisters ” or areas of necrosis appear
beneath or in the graft, bed rest should be resumed until the up
right position can be tolerated without acute deterioration of the
graft Following this an elastic stoching 1s worn indefinitely, and
activity 1s permitted to the extent which the graft will tolerate
without breaking down

‘Unfortunately, by no means do all ulcers that are exaised and
grafted remain healed What happens to these patients? They
carry on according to thewr situation mn Iife and personal stamina
The wealthy person who can remamn off the leg when recurrent
break down threatens will have less recurrent ulceration than the
day laborer who must work regardless And yet, we treated 2 70
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year old man (who had worked and reared o famuly) with a large
lower leg ulcer that had constantly been present smee he was a boy
m his teens He refused any operation, masmuch as limited ex-
casion and grafting 20 years previously had been followed promptly
by breahdown of the graft when he was allowed out of bed three
weehs following surgery

The nferor vena cara 1s occasionally hgated for persistent pul-
monary cmbolization from more peripheral vemns However, one
should first be certamn that anticoagulants will not control the
process, for ligation of the inferior vena cava can result in severe
and prolonged postoperative morbidity due to swelling of the legs,
with or without the precipitation of actual ulceration The vena
cava may be approached retroperitoneally through a transyerse
lower mght abdominal or flank ineision, or 1t may be approached
transperitoneally through a mudline abdominal meision The origm
of the mferior vena cava and the bifurcation of the aorta are both
situated approvimately beneath the umbihicus Having used each
of the above two operative approaches, the writer prefers the
direct transperitoneal approach The vena cava 1s ligated with
hgatures of large diameter chromic catgut or sith, or perhaps pref-
erably, herma tape There 15 usually a sharp drop 1n blood pressure
as the vena cava 1s occluded, and blood should be on hand for
transfusion However, the hypotension 1s usually brief and there-
after circulatory stabihity 1s generally satisfactory

Agamn, hgation of the mferior vena cava can result m such
prolonged morbidity due to swelling of the legs that 1t should
be strongly resisted except where required to save the hfe of the
patient by preventing further embohzation, whether septic or non-
septic

Thrombosts or compression of the infertor vena cava may be due
to neoplasm, aneurysm, massive ascites, large cyst abscess or ex-
tension of thrombus from 1hac vems

The superior vena caval syndrome due to external compression
or thrombosis of the superior vena cava may be treated successfully
\\f\ﬂ’\ surgery (bypassing with grait) m isolated instances More
?h;crr;;];ht:’l:_g};, the cause 1s mflammatory or neoplastic and roentgen
neoplastie pr;’cl‘;:(slprrl:gi c:::uhmtxlcs ':re more efficacious Smce a
the magor thempegnc oy g caval obstruetion 1s rarely eradieated,

je.tive 1s that of reduction of the edema
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and other symptomatology that are the result of inpaired venous
dramage of the upper half of the body

RETERENCES
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angttis as credible etiologie factor Ann Surg 141 577 1925



13 The Acute Abdomen

THE GENERAL SURGEON 1s so often concerned with the patient
who has undiagnosed ntra-abdominal pathology that special con-
sideration will be accorded the “acute abdomen” By and large,
the 1ssues to be decided resolve themselves mnto the usual ones 1n
other fields of surgery (1) that of making a diagnosss, (2) that of
decxding whether or not surgery 1s required and, if so, (3) what
procedure 15 mndicated and (4) when 1t should be performed

MAKING THE DIAGNOSIS

Tt 15 often stated that 1t 15 less essential to estabhish an accurate
chagnosis than 1t 15 to decide whether or not an operation 1s required
In other words, the precise diagnosis can be ascertammed after the
abdomen has been opened, the important thing 1s not to fail to
operate when without an operation the patient’s recovery will be
greatly jeopardized

While there 1s much practical truth n this pomnt of view, 1t at
the same time tends to promote a less careful and eritical analysis
of all the information available In our opinion, 1t fosters a less
mature mtellectual and disciplined approach to surgical care, with
an 1mevitable decline mn the ultimate quality of practice For -
stance, a ruptured abdominal aneurysm certainly causes an “acute
abdomen” that obviously needs to be explored, but an accurate pre-
operative diagnosis will improve the quality of this particular pa-
tient’s operation While at times 1t 1s 1mpossible to reach a more
presumptive preoperative diagnosis than that the patient has
sustamned a perforation of a hollow viscus, the accuracy of pre-
operative diagnosis should be carried as far as time, resources and
practical considerations pernut This requires due attention to the
chnical exammation and to laboratory and roentgen studies

One valuable trammng requirement 1s to msist that the members
of the operating team write down ther diagnoses on the chart
prior to surgery Another important factor m promoting more
careful preoperative dragnoss 1s an active tissue commattee

141
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The History

In few other crreumstances 1s an accurate history of more diag
nostic assistance than n connection with the acute abdomen This
18 because most of the more common diseases begin and progress
with rather characteristic constellitions of symptoms (Fi¢ 31) Fur
thermare, the common discases are manifestly those usually encoun-
tered, that 1s, although the rare conditions should be thought of
eventually, 1t 1s the common lesion such as appendicitis that
should be thought of first The time of onset (day, night, before
a meal, after a meal, etc ), whether anorevia 1s present, gas stop
page, nausea and vomiting presence and type of pain—all of these
symptoms should be ashed about and carefully weighed Next, the
manner of the progression of symptoms 1s mportant The acutely
nflamed appendn, the urmary ealeulus, the perforated peptic uleer
or the acutely inflamed gallbladder each causes fairly typical symp
toms and while they often overlap, the evperienced clinelan can
usually differentiate between them solely on the basis of history
and physical examination In women 1t 1s especially desirable to
mquire regarding the menses, for the ruptured ovanan follicle
(muttelschmerz) or the ruptured ectopic pregnancy may be thus
suspected

Patients with acute alimentary diseases, including appendiertis,
are not often hungry, whereas those with gynecologic conditions
frequently are

A history of previous attacks of a smulir nature can be most
revealing (1) Patient was treated for a duodenal ulcer (2) House
wife was told by a doctor that she had gallstones (3) Recurrent
attacks of renal colic with passage of stones (4) Prior attachs of
what may have been appendicitis (5) Intermittent partial m
testmal obstruction n the past

Onee the history of the present illness has been thoroughly ev-
plored, the systemic review and past medical Justory should be
used as a safeguard against the failure of the patient to bring up
mportant points bearmg upon the possible ctiology of the present
1llness—as, for example, the information concerning a previous
abdominal operation that may have been performed for cancer
or may nov be causing mtestmal obstruction due to adhesions

So much for the history Not all contingencies can be covered,
but a few useful relationships are noted mn rigure 31
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Tic 31—The pan pattern with 2 sociated physieal findings s often virtually
diagnostie 10 these xamples of ntra abd 1 dicease

The Physical Exammation

Inspection, palpation and auscultation are here the important
elements Percussion aids i confirming the presence of an enlarged
liver, or distention due to gas or to fluid

Inspection may reveal whether or not the patient appears acutely
L or 1 pamn, the presence of jaundice, anema, dehydration, weight
loss, whether or not the abdomen 1s distended, the presence of
t1sible peristalsis and the position in bed Fecal vonutus suggests -
testinal obstruetion, copious watery vomtus suggests pyloric ob-
struetion, especially 1f 1t contans no bile (shake bottle for foam)
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Palpation may reveal tenderness, muscle rigidity (voluntary or
mvoluntary) or masses In general, rebound tenderness suggests
arritation of the parietal peritonecum Nonimnflammatory masses are
often movable and usually nontender Inflammatory masses are 1ll
defined, fised and characterstically tender

Auscultatron 1s especially valuable in determining the quality
and quantity of peristalsis A “silent abdomen” on admission sug
gests the possibility of peritontis with 1leus, or paraly tic ileus due
perhaps to renal stone or retroperitoneal hemorrhage Borborygmus
and/or tinkling (high pitched) peristalsis suggests the presence of
mechanieal mtestinal obstruction, and this should be further m-
vestigated by radiologic studies

Rectal and pelvic exammations are never omitted by the ex-
perienced surgeon Are there extraluminal or mtralummal masses
which may represent tumor metastases? V aginal discharge or para
metnal tenderness to indicate pelvic mflammatory disease? Ten-
derness high on right (appendicitis?) or on left (dierticulitis?)?
Blood on gloved finger? These and other clues may be discoyered
on rectal and vagmal examination

Laboratory Studies

Blood Count and Urinalysis The history and physical examina-
tion will have indicated whether or not special studies are n order,
but the mmportance of the ordinary blood count and urmalysis
15 often marhed The normal total white count at least lends reas-
surance during a trial of conservatiye management, even 1if 1t does
not always exclude acute mnflammatory disease The presence of
anemua 1 a Negro should bring to mind the possibility of sichle
cell disease Porphyria may exist A Jow platelet count (on gross
estimation from the smear) may lead to further study to exclude
spontaneous hemorrhage or leuherma A rsig total white count
frequently prompts surgteal intervention

The urmalysis can also be of crucial significance Of course most
of the time 1t 1s negative, there 15 no albumnuria, glycosura,
hematuria or pyuria Yet 1 the occasional case 1t proves worth all
the negative studies We are remuinded of a 9 year old girl the
daughter of a close friend whose parents had brought her to the
emergeney room at night repeatedly for abdominal pam which
seemed most lihely due to mesenteric adenitis The white cell
count and urimnaly sis were always essentially normal Finally, though,
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1t was deaded that if she had another attack we would per-
form an appendectomy \ might or so later another attach of ab-
dommal pam oceurred and admission for appendectomy was
arranged forthwith However the “routine urmalysis” report, re-
turned shortly before the tune scheduled for surgery, revealed large
numbers of white and red blood cells The child had pyelonephritis
The operation was cancelled

On many other oceasions the presence of hematuria has led to
roentgen demonstration of urmary tract ealeul

Serum {mylase In any patient with pamn m the upper abdomen
a determimnation of the serum amjlase level may reveal pancrea-

TaBLE 15—Some Condttions which Cause \bdominal Pain*

1 More CoMMON ACUTE ABDOMINAL e Larly stages of acute exanthem
Conrrions REQUIRING  IMMEDIATE atous disease
or EarLY SURGERY 3 THOSE W HERE NONOPERATIVE TREAT
a Acute appendicitis MENT DEFINITELY INDICATED
b Acute cholecystitis (short delay a Paralytic 1leus
permisaible) b Acute pancreatitis
¢ Intestinal obstruction—check for ¢ Renal colic
hermas d Urinary retention
d Perforated viscus—duodenal ulcer e Acute hepatitis
most common 4 AsvounnaL Symrrous Witn More
e Massive hemorrhage—spleen rup Revere Causes—OreraTioN Con
tured ectopic pregnancy TRAINDICATED
f Strangulated herma a Coronary occlusion—ECG
g Twisted ovanan cyst—rapidly n b Pneumoma pleurisy—chest x ray
creasing mass and examination
h Mesenteric vascular occlusion ¢ Hepatomegaly-~due to congestive
1 Acute penitomtis due to divertie heart failure
ula—DMeckel s ete d Abdominal pamm 1 sickle cell
1 Penetrating wounds—always ex anema—jyoung Negro males
plore definitely penetrating e Abdomunal pain 18 lead poisoning
wounds f Arachroidism—history of possible
k Severe closed trauma—needs eare spider bite
2 ful evaluation g Abdominal pain 1n malana and
Boroeruive CasEs—BETTER NoT TO typhoid fever—high f t of
Orerate Ir Diacnosis Can Be yphowd fever—MEn tever out o
Mipe Bur Berrer 10 Go AEAD proportion to abdominal findings
Taan Risk DEvELormEnt oF Cost h Porphyria—Wat-on Schwartztest
PLICATED DISEASE 1 Penarteritis nodosa
a Nesenterie 1ymphadenitis ) Dissecting aneurysm  (Operate?)
b Pelvicinflammatory di ease—acute k Abdominal pain with herpes zoster
salpingitis —pain precedes the rash
¢ Ovulatory pain—mittelschmerz ! Spontaneous pneumothorax
d Acute gastroenteritts or entero m Luetic crises
colitis

n Tick bite phenomena
*\Modified from Dr George E Gillespie
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titss This disease 15 very comntnon, and the frequeney with which
1t 1s detected 1s related to the number of amylse measurements
requested (though other conditions may cause the Ievel to rise)

Roentgen Studies

Intelligently used v-ray examinations can be extremely valuable
w the diagnosis and subsequent evaluation of certam types of acute
abdomnal disease

Plawn Filmn of tbdomen This study 1s especially to be ordered
when cramping bdommal pain and other findings suggest the
possibility of ntcstinal ohstruction, or when signs of peritonrtis
suggest the possibiity of a ruptured hollow viscus, or when gall
bladder or urihary calcull may be present Actually, the bihary
caleult are radiopaque m only about 13 per cent of cases, whereas
urmary caleulr are radiopaque wm about 85 per cent of caces
The presence of exudate or ascites majy be deteeted betw cen loops of
gas-filled bowel Free air m the peritoneal cavity usually has been
dernved from the rupture of 2 hollow viscus The ruptured peptic
ulcer 1s the most frequent source, but perforation of the eolon must
be considered, rarely 1s free air due to perforation of previously
normal small bowel Abscesses, tumors or ¢ysts may have displaced
kidney spleen, Iiver or colon, and mfection may have obscured the
psoas shadow The ruptured abdominal aneurysm may be detected
by a thin rim of caletum m the wall of the lesion Arr m the gall

ACUTE APPENDICITIS APPENDICEAL ABSCESS | WIDESPREAD PERITONITIS

Tenderness Firm maoss Distenfion
watled off
%)
«
T ——

PROMPT _APPENDECTOMY MANAGE CONSERVATIVELY MANAGE CONSERVATIVELY

Drain obscess «f no Treat perorutis and
improverment compfications
Interval cppendectorny Interval appendectomy

Fic 32—Patients admitted late with a walled off appendiceal ab cess generally do
well on conscryative management At mntersal appendectomy performed from 6 to 8
weehs later Iittle evidence of the previous suppuration may be found Copsenatne
management of peritomitis con.1 ts of ga tromtestinal suction mtrasenous flusd and
blood mas ne antibioties (pemailhn streptomsem w.ually) nd bed rest with <eda
tion as mdreated
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bladder may be due to a choleeysto~enteric fistule, and the mechani-
cal small bowel obstruction myy represent gallstone 1leus

Lumcrgency Intravenaus Pyclogram  Tins study 15 often ding-
nostic nhen 4 ureteral stone 1s suspected on chinieal grounds but
cannot be detected on the plam film of the nbdomen

Other Spucal Rocndgen Studies At various times an emergency
aortogeun (for suspected aneurysm), barmum enema (to exclude
colon obstruetion), or upper gﬂstromtestm'\l sertes with thin barum
may be mdicated

MANAGEMENT OF THE ACUTE ABDOMEN

Having made the diagnosis, the proper management usually
poses no great problem m most eases In Tasre 15 are histed diseases
which generally require immedhate surgery those which may not
require surgery and oncs 1 which surgery 1s defintely contramndr
cated as an emergeney measure

Assummg that surgery 15 to be performed as soon as possible, the
followmg measurcs are conswlered

{1) Routise preparation (p 64)

{2) Intrivenous fwds if needed

{3) Frwure an empty  tomach durmg anesthe 17 mduetion

(4} Na oga tne tube required 10 many patients
{2} Antibiotres?

(6) Tran fusion mdicated prior to or dunng surgery ?

Postoperatively the treatment will depend on the condition found
atsurgers and the procedures carried out The simple appendectomy
{¥16 32) requires only routme orders (p 64} The patient who had
mtestinal obstruction an absecss with peritonitis or an acutels m-
flamed gallbladder for which cholecystectomy was performed wall
benefit from contiued nasogastric suetion m most mstances In-
travenous fluids, nothing by mouth and an mtake-output record
<hould be mstituted Anv drams placed at surgery should be short-

ened progressively and the shdomnal sutures removed at the
appropriate time
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2 Requsnrss W Diagno 15 0f Acute Shdomunal Fun Che agn Year Book Publ: hers
Ine 1853

3 Zomessvms € Van The relston of mechameal di tention to the ctialogy of
appendiestss \nn Swg 41 437 190



14 Operations on the Stomach
and Intestine

MANY OF THE CONSIDERATIONS mentioned m connection with eso
phageal resection apply also to the stomach (F1¢ 33) and mntestine
All three constitute portions of the alimentary tract, and nutritional
deficiencies are common 1n diseases v olving them

GASTRIC RESECTION

Diagnosis of Gastroduodenal Pathology

The Justory and physical examination will often have diselosed
epigastric pain, anorexia, weight loss, s onuting, an abdommal mass,
tenderness, hematemesis or melena m patients with sigmficant
gastric or duodenal disease Any one or combination of these symp-
toms will frequently prove sufficient to lead to further and more
precise diagnostic procedures Gastric analysis may reveal a gh
level of gastric acidity that tends to strengthen the diagnoss of
peptic uleeration suszgested by the symptoms, or, achlorhydra
may be found to suggest that the anorevia, pamn on eatng and
weight loss are due to gastric carcinoma Maicroscopie examnation
of the materal removed at gastric suction may reveal exfoliated
tumor cells

The radiwgraphiw study of the upper gastromntestinal tract ma)
demonstrate ulceration, pyloric stenosts (r1¢ 34), ngadity of the
stomach suggestmg mtis plastica, esophageal varices, gastric polyps
or other filling defects due to cancer duodenal diverticulum or some
other less common lesion Free air m the peritoneal cavity sug
gests perforation of a peptic ulcer Biliary air suggests a fistula

The radiographic study 1s the most dependable of the measures
employed for the preoperative diagnosis of gastric or duodenal
pathology For optimal mterpretation the films must be considered
1in conjunction with the carefully performed fluoroscopic examina-
tion, plus the elmieal findings

148
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Fre 33—Surgical Anatomy of the Bihary Tract and Pantreay (From Oberhelman
H A Gall Bladder and Extra Hepatic Bile Ducts Jn Paripile A V' Surgieal
Techmyue and Prinaiples of Operative Surgers Philadelphia Lea & Felger 1907)

Gastroscopy 1s uncommonly used It 1s often negative even when
pathology 1s present, and the mterpretation of what 1s seen may
be erroneous Furthermore, when a definite diagnosis can be made
at gastroscopy, the same mformation 15 usually available on the
A-ray films

Precperative Preparation

\ssurmng that pylome obstruction probably due to a chromwe
duodenal ulcer with sear contracture, has been demonstrated, what
measures are requred to prepare the patient for surgery ?

Firest s the patient m flnd and electrolyte wmbalance because
of the vomiting that has oceurred? If he 1s i metabohe alkalosis
due to 2 loss of chlorrde and potassmim and m dehydration from
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Fic 34—Pylonc Obstruction This 1s perhaps the commonest cau ¢ of severe
electroly te derangement met 1n surgical practice Metabolic alkalosis 1s reflected 1
a low placma chloride level high *CO  and often a degree of hypokalemia and hypo
natremia—resulting sn hy potonieity mn the already depleted iterstitial and plasma
flmd volumes Unless actual alkalotic tetany 1s present which would require intra
yenous NH Cl or HCI adequate amounts of NaCl RCl and water will permit
renal correction of most acid base o molar and volumetnec deficiencies
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water loss, reparatn e therapy 1s mdieated Moreover, smee pylorie
obstruction does not constitute 4 surgical emergency, several days
my be aklow ed for fiwd replacement therapy (p 13) and for gastre
suction to prevent gastrie retention and thus reduce the edeme
the wall of the stomach

Second blood transfusion may be requured Actually, blood trans-
fusion, plus adequate water nd electroly te therapy, comprise the
prineipal nutrztional measures that can be offered these patients
Oral mtahe s contramdicated mtravencus feeding 1s rather un-
practicable and jejunostomy 1s usually not necessary Actunlly,
with a fully restored blood volume these patients generally with-
stand gastric resection quite well, and the remosal of ahmentary
obstruction quickly makes gemnnely effectne oral realunentation
possible Of course, vitamins can be gien intravenously, and some
calories wnd mtrogen can also be made available m this way (p 26)

Preoperative orders (see also p 64) mght mclude

{1} Rechech blood chemistry mevurements

(2) Type 10d cro~.mateh for 1000 ce of blood

{3} Centinue suction on n= opstne tube

(4) Contiaue 1tabe-output record

{8) Preparc abdomen from mpples to ssmphysis pubas
{6} Preanesthetic medicrtion

(7} Send % rays to O R with patient
The Operation Iiself

The quahty of the gastric resection has much to do with the
meidence and severity of the postoperatne morbudity The careful
ligation of all dinided vessels a secure closure of the duedenal
stump, the construction of a gastrojejunostomy which has no ob-
struction of either the proumal or the distal stoma the use of
adequate precautions to aveid spillage of gastric or duodenal con-
tents into the peritoneal cavity the avoudance of mjury to sur-
rounding pancreas and other structures the removal of sufficient
stomach to prevent recurrent uleeration the preser ation of enough
stomach to render unhlely severe postoperatine anemna and nu-
tritional problems-—these are contributions which the operator can
mahe toward « smooth com alescence
Postoperative Management

In the absence of compheations the usual patient hay mg gastrie
resection requures relatiyely hittle speeialized treatiment (for routme
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orders, p 65) The blood volume and fluid balance must be mam-
tamed The nasogastric tube 1s removed on the first or second post
operatrve day and oral intake 1s rapidly mcreased thereafter Un-
fortunately, complications of various types and severity can, and
not infrequently do, follow gastric resection When certam of these
oceur considerable supportive therapy may be required, for many
of the complications which follow gastroduodenal surgery inter
fere with food mtake or with 1ts assumlation in the ahmentary
tract
Postoperatwe complications nclude

(1) Hemorrhage
(n) Immedately following surgers
(b) Late due to recurrent ulecration
(2) Jaundice due to
{a) Intravascular hemolssts
(b) Spillage of bile 1nto the peritoneal cavity
(¢) Edema or pancreatitis surrounding the common bile duct Rarely to ductal
trauma
(d) Liver failurc
(3) Gastric retention due to
(a) Organic obstruction (technical steno 1s edema) of the distal stoma
(b) Adhesions of jejunum
(¢} Neurogemic syndrome of distal loop
(d) Surrounding abscess or pancreatitis
(e) Suturc of transierce mesocolon to jejunal Joop mstead of to stomach m
retrocolic anastomosis
(f) Jejunal intuesusception
(g) Internal jejunal herma
(h) Vagotomy effect (where applicable)
(1) Oserdistention of proximal loop
{)) Electrolyte imbalance (?)
(4) Prozmal loop syndrome
(a) Partial or complete obstruction with peniodie di gorgement of large amounts
of bile-contrning materisl or with duwodenal stump dehiscence or gan
grene of wall of proximal loop
(b) Ulceration with pmn  perforation or hemorrhage
(5) Blou out of duodenal stump (see¢ above)
(a) Usually due to erther poor stump closure or to obstruction of the proimal
loop or both
(6) Nutntional problems
(a) The dumpmng svndrome with or without diarrhea
(b) Weight loss progre ing to emacintion and anemia
(e) Loose stools due to techmical error i anastomosmg tomach to termmal
1leum mstead of to Jejunum (gastro ileal fistula)
(7) Abscess formation
(8) Recurrent ulceration
(a) Marginal uleer with pan bleeding or perforatton
(b) Ga tro-jejuno-colec fistula
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Clearly, o gastric resection 15 not to be performed without sound
mdieations, for the “curc” e at tunes prove far worse than the
disease

Hemorrhage wto the stomach mmediately following surgery
may 7 times be tather disturbing m view of the volume of blood
aspirated through the nasogastric tube, but reoperation 38 rarchy
required In contrast, contmumng hemorrhage mto the pentoncal
ety may force one to re explore the abdomen That such con-
cealed bleeding 15 progressive 1s reflected m 4 rapd pulse, pallor,
decliming blood pressure, dyspner and « fathng hematoerst as the
hours pass The abdomen may become distended, and blood may
ooze through the suture lme Honever, a large part of the ewculat~
mg blood volume can be lost mto the pertonesl ewaty before
marhed distention 15 obvious If repeated transfusion is required
to sustam the blood pressure, the wound should be opened and the
souree of hemosrhage controlled Perhaps the splemc capsule
will be found to have been torn, once the hquid blood and clots
have been removed and adequite evposure secured However,
unligated vessels m the omentum or along the greater and lesser
curvatures of the remaming stomach may be discovered

There 13 no substitute for meticulous hemostasis at any opera-
tion, whether thyroid (respiratory obstruction postoperativelv),
thoracte (hemothorax and ateleetasss postoperatnely), abdomnal
{as above) or amputation (poor stump healing)

Late hemorrhage due to margmmal uleeration may be managed
by transthoracie vagotomy or by further gastne resection, 1 ad-
dition to medieal mensures

Jaundice following gastric rescetion 1s always a bit disconcerting
but 1t varely 15 due to techmeal myury 10 the common bile duct
and 1t usually elears Tt thus finding appears abruptly after the
first few days, along with abdommal pan and evidence of mtra-
peritoneal sepsts leahage at the duodenal sturap or the gastro-

Jejunal anastomosts must be eonsidered, and s a rule surgieal dramn-
age isrequired  Late jaundice may reflect hepatitis

Gastrie retention with porsistent vonuting when nasogastrie tube
surtion 15 not mamtamed can be most distressing This retention
;’;i)ﬂ::j:‘ﬂ‘t‘ ef:;)\x:xuim of t?{c eauses given above and it may persist
e e 0F ‘x}nare N ov.e;er only occastonally 1s reoperation
Mirar oo o t;} eccm muud gastrie suetion and support with

stomal or other obstruction gradually sub-
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sides If a swallow of thin barnun reveals no orgame obstruction,
the dysfunctron may reflect the “neurogenic syndrome’ of the
distal loop This atonic or, at times, spastic condition appears to be
less common following the Hofmerster than after the Polya mod:
fieation of the Billroth II type of gastric resection Unreheved ob
struction of the upper jejunum, due perhaps to adhesions, will at
tunes nccessitate operatn e mteryention

The proximal loop syndrome s a particularly hazardous conch
tion The most benign type of retention associated with partial
obstruction of this segment of duodenum and jejunum 1s that which
1s reflected 1 periodic vomiting of large amounts of hile-stamed
watery flud Such episodes may be followed by relief from the
eprgastric distress, and a previously present epigastric distention or
discrete mass may be found to have disappeared

Much more smister, however, are the pathophystologic changes
which oceur when the obstruction of the pronimal stoma becomes
complete or nearly so The bile and panercatic jutee contmnue to
distend the loop until erther the duodenal stump blows out or the
bowel wall becomes 1schemic and, presently, gangrenous

It 1s highly important to diagnose prosimal loop obstruetion
and to manage 1t by operation 1f 1t 1s not relieved spontaneously or
by passage of a nasogastric tube through the proximal stoma

Blow-out of the duodenal stump (riG 35) or leakage af the gastro
jejunal anastomosis must be dramed surgically If this 1s done
promptly, most patients will survive Of the two lesions, the duodenal
fistula 15 the caster one to manage Smce 1t represents an “end”
fistula, the patient ean be supported with oral feedings as soon as
the dramage tract from the duodenal stump to the exterior has
been walled off In contrast the gastric defect represents a4 “side”
fistula Iere the patient must not be fed by mouth unless 1t can
be done through a long tube passed through the nose and mto the
jejunum through the distal stoma Yet, such a tube can be passed
mn many patients 1f the physician tries long enough, and 1t may
be life saving Intravenous fluids, an intake-output record, and pro-
tection of the shin of the abdominal wall by continuous catheter
suction and zinc oxide or alumnum paste are all important com
ponents of supportive management In our experience, the volume
of fluid deln ered from the fistula to the abdominal wall diminishes
markedly over the course of the next few days, and the dramage
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Fic 35—Duodenal and Gastne Fistulas (A) It occasionalls happens that the surgieal
closure of & perforated ulcer breaks down Or a duedenotom) perhaps for common

duct pathology leaksand 2 sde fistula (Bastrod: present) develop:
The=e patients should not be fed by mouth Levin tube suction may or may not be of
ble +alue Some have advocated gastric resection to comert the side
fistuln to an end fstule Thisis o bold step but probably & yustifiable one under some
creumstances (BY A tump or end fistula if well draived 13 far preferable to a side
fistula for this patient can be fed by mouth Most of these patients recon ex 1f sep=is has
been avarded by prompt and ad surgieal d €)Y G i 2 fistuls
wilf develop at the gastrojejunal snastomosis By persstent effort s long tube ean
at tunes be pas ed into the distal loop and the patient thus fed This 18 preferable
to a feading jejunostomy performed in the presence of mtraperitoneal contammna
tion 5n our experzence (D) Where there 15 no fistulous tract mto which the catheter

for uction can be advanced o mpple can be applied over the opening on the ab
dommat walt

Agam the basic features of fistula are ad bd 1 &
Tnd putrtional mamtenance with antibsotics as wdicated
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may have ceased entirely by the end of from two to three weeks
Vigorous support will save many = patient with 2 duodenal fistula

The diagnosis of the presence of a duodenal or gastric fistula ean
often be established prior to the drunage operation 1n one of several
ways First, snallowed radiopaque material may be seen to outlmne
the fistulous tract and perhaps a surrounding abscess Second, if
there 1s already a dramnge tract, whether planned or through the
abdommal wound, orally admimstered methylene blue or ndigo
carmine may appear m the drunage flud Third, radiopaque ma-
terial mjected nto the dramage tract through a catheter may
enter the duodenum or the stomach

Nutritional problems are best exemphfied by the dumping syn
drome, diarrhen or an intractable mability to mamtam a reasonably
satisfactory level of body weight

The dumping syndrome, most workers now believe, 1s caused by
the rapid passage of concentrated solutions of food matertals mto
the small bowel Normally, food 1s retuned m the stomach until
the chyme 1s almost 1sotonie with body fluids and then released
small amounts mto the duodenum by the pyloric sphincter The
abrupt passage of hypertonic solutions mto the jejunum results
i the movement of water into the bowel from the extracellular
space, and the plasma volume dechnes rapidly and substantially
This g es rise to the characteristic symptoms of abdominal eramps,
weakness and tachyecardia

The management of the dumpmg syndrome consists largely of
three measures First the patient should be assured that the symp
toms dimmish with time 1 most subjects Seccond, relatn ely httle
flmd should bu taken with the frequent (6 tumes daily) small
meals Third concentrated carbohydrate meals should be avoided,
while fats may be imncreased Fourth a brief period m the supine
posttion following the meal may prove beneficial

Severe weight loss 1s best managed prophylactically through the
proper selection of patients for radical gastrectomy Fat subjects
or even those of average obesity may not present a severe decline 1
weight postoperatively, but the very lean are hikely to do so There-
fore, for the lean person the vagotomy -gastroenterostomy (or vagot-
omy-pyloroplasty) procedure may be preferable to gastric re-
section If the Billroth IT operation was done and weight loss 1s
evcessine a second operation with conversion of the resection to
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a Billroth I anastomosis mav result i nutritional mmprosement
nseleeted patientsor vagotoms with antrumectoms may be elected

Of course, meticulous attention to enhancement of the diet that
the patient does eat 1= also important

{bscess formation whether subphrcmie or elsewhere 1s fre-
quently but not alwavs due to leakage at the anastomosis or the
duodenal stump This ean be 1 pecubiarly difficult condition to di-
agnose especrally 1if the patient ean take food by mouth and the
sepsts 1s somew hat suppressed by antibiotses Under these cireum-
stances the drainage operation mav be mordnately delaved To be
sure, some abscesses clear up without operatne intenvention but
too many do not m these farture to dramn may result i death

Gastro-jejuno-colic fistula 1s 1 rare complication The modern
tendency 1s to prepare the patient as well as possible and then to
exeise the fistula and restore bowel continusty at one operation

SMALL BOWEL SURGERY
Intestinal Obstruchion

The most common condition of the small bowel for which surgery
1s required 1s intestinal obstruction Tumors of the small bonel are
relatively rare 1n contrast to the colon where carcinoma constitutes
the usual cause of obstruction In the small bowel this condition
1s most often produced by hernia or by inflammatory congenital,
traumatic and cicatrizing lestons

In essence postoperative adhesions and hernias cause approu-
mately 65 per cent of all cases of small bowel obstruction (TABLE 16)

TasLe 16—Causes of Intestinal Qbstruction®

1 Congenital Anomalies 53%
2 Early adhesions 5 5%
3 Extraluminal inflammations 31%
4 Intu su ception 3 2%
o Late Adhesions 32 3%
6 Drverticulites 319,
7 Neoplasm 5 9%
& Strangulated Ezternal Herma 31 8%,
9 Volvulus 145,
10 Adhe ton> Without Operation 2 1%
11 M cellaneous 0 5%

.
. ll'romBmmhtt E E Hardy J D andWilson H Intestinal ebstruction II
nalysis of 1287 adm s1on< over a ten vear period Am Surgeon 27 1091 1935
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may have ceased entirely by the end of from two to three weehs
Vigorous support will save many a patient with a duodenal fistula

The dagnosis of the presence of a duodenal or gastric fistula ean
often be established prior to the dramage operation 1n one of several
ways First, swalloned radiopaque material mav be scen to outlme
the fistulous tract and perhaps a surrounding ahscess Second, if
therc 15 already a dranage tract, whether planned or through the
abdominal wound, orally administered methylene bluc or mdigo
carmne mayv appear 1 the dramage flud Third, radiopaque ma-
terial mjected mnfo the dranage tract through a catheter may
enter the duodenum or the stomach

Vutritional problems are best exemplhfied by the dumpmng syn-
drome, diarrhea or an intractable mability to mamtain a reaconably
satisfactory level of body werght

The dumping syndrome, most worhers now believe, 1s caused by
the rapid passage of concentrated <olutions of food materials mto
the small bowel Normally food 1s retained m the stomach until
the chyme 15 almost 1sotonic with body fluids and then released 1n
small amounts nto the duodenum by the pyloric sphmcter The
abrupt passage of hypertonic solutions into the jejunum results
n the movement of water mto the bowel from the extracellular
space and the plasma volume dechines rapidly and substantially
This gives rise to the characteristic sy mptoms of abdommal cramps,
weakness and tachyeardia

The management of the dumpmng syndrome consists largely of
three measures First the patient should be assured that the symp
toms diminish with tune m most subjects Second, relatively little
flurd should be taken with the frequent (6 times daly) small
meals Third concentrated carbohvdrate meals should be avoided,
while fats ma3y be mncreased Fourth a brief period mn the supme
posttion following the meal may prove beneficial

Severe weight loss 1s best managed prophs lactically through the
proper selection of patients for radieal gastrectomy Fat subjects
or even those of average obesity mav not present a seyvere dechne n
weight postoperatively but the very lean are hikely to do so There-
fore for the lean person the vagotom)-gastroenterostomy (or vagot-
omy-piloroplasty) procedure may be preferable to gastric re-
cection If the Billroth II operation was done and weight Joss 15
excessne a second operation with conversion of the resection to
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regional enteritis, for the hquid small bowel contents will rarely
allow the barium to impact above the obstruction In contrast, to
force barum past n constricting lesion m the colon at the time of
barium cnema 1s to mvite acute and complete colon obstruction
due to impaction of barm above the lesion Dien m the absence
of a colon lesion, barmm given for routne G 1 series ean mmpact
m the colon and ex en eause obstruction and perforation The necrosis
may be adjacent to the roch-like masses of barum or 1 a cccum
distended beeause of obstruction n the distal colon

Management of Obstruction Having reached 2 diagnosis of
mechanteal small bowel obstruction, how 1s the condition to be
managed?

It may be managed consersatneh or by surgery Unless the
obstruction 1s low and apparently complete, a period of conseria-
tine management 1s usually employed mitily Fhis permits time
for flud and blood infusions and for emptying the stomach and
the upper reaches of the mtestinal tract of fluid This period of tube
suction further facihitates anesthetic management, for it renders
vomiting and pulmonary aspiration less likely Conservative man-
agement may be continued indefinitcly, of course, if there 15 a
reasonable chance that surgery can be avoided, as m the mstince
of early postoperative adhesions and provided that the patient’s
general (ondition 1s 1mproving or at least 1s not deteriorating Ob-
struction due to adhesions 1 the early stages of convalescence can
be successfully managed by mtestinal suction and intrayenous flurds
m fully 80 per cent of cases, and late obstruction due to adhesions
can be so managed mn many patients

Nevertheless, let us assume that operation 1s mdicated What
measures should be mstituted? These include

(1) Drau blood samples for crossmatching for plasma levels of chlonides and CO
and f readily available sodium and potas jum The NP N level 1 helpful but
not e ential

{2) Pass long tube (Miller Abbott Cantor Harrs) and begm continuous suction
While 2 Levin tube 1s more efficent 1 the stomach 1t 15 hoped that the
long tube (r16 36) will pass down the bowel and <erve as a splnt during
the early postoperatne pemod It can later be detached at the no e and
pulled through per anus If the tip of the tube 15 still 1n the stomach at the
time of operation the operator can adsance 1t mto the jejunum by recfing
the duodenum on the tip as one mught remnscrt 4 pajama cord attached to
a <afety pm

(3) Stert wntrarenous fds It vomiting has previou Iy occurred this volume
of loss must be considered 1 addition to the flud that 1s stall equestered
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Dignosis of Intestinal Obstruction Inasmuch as small bowel
surgery 1 most often required for the management of obstruction
(zistroenterostomy not here considered) the usual diagnostic prob
lem 15 that of dectding whether or not small bowel obstruction 1s
present and, 1f so, what mesures, conservative or operative, are
required

The principal signs and symptoms of small bowel obstruection
are mtermittent eolicky pam, perhaps abdominal distention, falure
to pass gas vomiting, borborygmi, nbdominal tenderness and at
times 4 tender abdominal mass, any or all may be present The
history may reveal previous abdominal operations, a previously
easily reducible hernia, chronie enteritis, possible appendiceal ab
scess, pancreatitis that may have produced jejunal obstruction, or
other findings In colon obstruction there may have been a change
m bowel habats, blood m the stool and perhaps a pamful mass with
or without anemia The sigmificance of high-pitched or tmkling
peristalsis, assocrated with the mtermattent crampmg abdommal
pam, 1s great In addition, most patients with mechanical bowel
obstruction know surprisimgly well the time when they last passed
gas dspration of flurd from the peritoneal cavity may be revealing

Roentgenograms are required to supplement the findings on
physical exammation The plan film of the abdomen taken with
the patient supme will reveal the amount and distnibution of
intestinal gas With the patient erect, ar-flud levels may be seen
Thichening between the gas-filled loops may be due to serous ef-
fusion or to exudate The most distal pomnt at which gas 1s noted
often affords some mdication of the probable pomt of obstruction,
this 15 important for the placing of the surgical meision will be
nfluenced by such information The roentgen appearance alone
does not conclusively differentiate mechanical obstruction from
paraly tic 1leus, though one can often predict the correct findings
With the roentgen evidence and the clinieal findings of crampmng
abdominal pan high-pitched peristaltic rushes, abdommnal disten
tion failure to pass gas and vomiting (alone or in combination), one
can correctly diagnose mechinical (organic) obstruction 1n a large
majority of cases

Oceasionally 1t will be advisable to grve barrum by mouth to
prove partl or complete small bowel obstruction, especially if
the pomt of obstruction hies high mn the jejunum This use of barum
ss a safe one, even 1f the bowel 1s merely stenotic as m chronic
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The-e four measures are the basie ones m begmning the manage-
ment of serious mtestinl obstruction Ncedless to <ay, there are
many degrees and types of intestmal obstructions, many of which
are dealt with without surgery Our therapy here, then, 15 direeted
toward preparmg the patient for operative correction of a lesion
that 15 not likely to subside spontancously or wlich threatens
strangulation of the bowel and gangrenc Tor tlis reason anti-
boties are admmmstered (pomeilhn, streptomyen) to minimize
mtraperitoneal sepsis m ease there 3s 4 leakage of flurd through the
bowel wall prior to surgery

Colon obstruction (representing a closed loop) 1s treated by
surgical means

Cause of Death wn Intestinal Obstruction (r1¢ 37) The treat-
ment of various pathologic conditions ean often be conducted more
mtelligently af the more likely fatal complications are known This
1s espeeaally true of intestinal obstruction For example, simple ob-
struction of the upper jejunum, where no closed loop eusts, can
be managed conservatively for an indefimtely prolonged period
of time The major hazard here 1s that of shock due to water and
salt loss, and as long as these losses are replaced parenterally, the
general condition of the patient does not rapidly deteriorate To
be sure, gradual starvation will occur, but the decompression of
the upper jejunum by vomiting or tube suction will prevent over-
distention with consequent ischemic necrosis of the bowel wall
In low 1leal obstruction, on the other hand, and, above all, m
colon obstruction, the greater hazard 1s necrosis of the bowel wall
with peritonitis, rather than flurd loss This 18 not to say that fluid
loss mto the bowel lumen aud through omiting does not oceur,
but here the loss 1s not as great as in high obstruction At the
same time, the fluid and gas that distend the ileum are much
less readily removed by vomiting than 1n the case of 1ejunal ob
struction Hence, constant distention of the bowel may gradually
occlude the smaller vessels that supply the bowel wall and “pres-
sure necrosis” leads first to leakage of bowel contents through the
damaged wall and ultimately, actual perforation

Therefore, 1n most mstances low 1ileal and colon obstruction
must be relieved by surgery Indeed since colon obstruction repre-
sents a closed loop between perhaps a sigmoid carcinoma and a
competent 1leocecal valve 1 more than half of such cases, as noted
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m the gastrointe tinal tract Several hiters may be a pirated 1z two hours of
preparation prior to surgery Thus «nce salt contitmng fluid has been lost
1t 13 practicable to begin 1000 ec of 1sotonic saline 1 5§ per cent glucose
solution while the plismn electrolyte levels are bemng determmed Flud
therapy 13 di cusced elsewhere (p 12), but one can readily give 500 cc of
blood and from 2 to 3 hters of noncollotd fluid over the cour e of three hours
of preparitton for surgery
(4) Gue antibwotics

RUBBER TUBE
APPROXIMATELY &mm

[
N
4

T'ic 36—\ long tube 1s especully valuable 1n the manigement of ileus post
operitive distention and partial mechanical obstruction It s very helpful m
patients who have an abdominal aneurysm resccted The tube hould of eour e be
Pt ed prior to surgery when its need can be antiapated however with per e
verance it can be pas ed mto the small bowel after operation ;n many patients
(After Partipilo A V. Surgieal Technique and Principles of QOperative Surgery
Philadelphia Len & Febiger 1907)
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These four measures are the basie ones 1n beginming the manage-
ment of serious intestinal obstruction Needless to sy, there are
many degrees and types of mtestmal obstructions, many of which
are dealt with without surgery Our therapy here, then, 1s directed
toward preparmg the patient for operative correction of a lesion
that 1s not hkely to subside spontancously or which threatens
strangulation of the bowel and gangrene Tor this reason anti-
broties are admimstered (penteillin, streptomycin) to mimmize
mtraperitoneal sepsis n case there 1< a leahage of fhud through the
bowel wall prior to surgery

Colon obstruction (representing a closed loop) 1s treated by
surgical means

Cause of Death wm Intestinal Obstruction (ri6 37) The treat-
ment of various pathologic conditions can often be conducted more
mtelligently 1if the more hikely fatal complications are known This
15 especially true of mntestinal obstruction T'or example, simple ob-
struction of the upper iejunum, where no closed loop eusts, can
be managed conservatnely for an indefinitely prolonged period
of time The major hazard here 1s that of shock due to water and
salt loss, and as long as these losses are replaced parenterally, the
general condition of the patient does not rapidly deterorate To
be sure, gradual starvation will oceur, but the decompression of
the upper jejunum by vomiting or tube suction will prevent over-
distention with consequent ischemuc necrosts of the bowel wall
In low 1leal obstruction, on the other hand, and, above all, n
colon obstruction, the greater hazard 1s necrosis of the bowel wall
with peritomitis, rather than flud loss This 1s not to say that flud
loss 1nto the bowel lumen and through vormting does not oceur,
but here the loss 15 not as great as min high obstruction At the
same time, the fluid and gas that distend the ileum are much
less readily remoy ed by vomiting than m the case of jejunal ob-
struction Hence, constant distention of the bowel may gradually
occlude the smaller vessels that supply the bowel wall and “pres-
sure necrosis” leads first to leahage of bowel contents through the
damaged wall and, ultimately, actual perforation
ml;Is'}tngeforle, In most nstances low 1ileal and colon obstruction
sents :c‘i‘; Sle(;eld by surgery Indeed since colon obstruction repre-
compotont 3 00p between perhaps a sigmoid carcinoma and a

eocecal valve 1n more than half of such cases, as noted
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LOW ILEAL OBSTRUCTION

1 Dewitalization of bowel wall with
pentoneol contamination

2 Blood and flud loss

HIGH JEJUNAL OBSTRUCTION
Flwd ond etectrolyle loss

o COLON OBSTRUCTION
Closed loop obstruchon  Gangrene
ond perforation with pertanitis
Fia 37—Pathophysiology of Bowel Obstruction at Varous Levels There 15 a wde

spread impression that high small bowel obstruction 1s ‘ worse than low mall bowel
or colon obstruction It 1s true that high obstruction 1s accompamed by greater water
and salt loss through vomiting but assuming that the.e losses are replaced concersative
management can be contued for many days without sertous risk of the dey elopment
of strangulation and gangrene In contrast to manage complete low <mall bowel ob
struction conservatively 18 always to run the risk of devitabzation of the bowel wall
with peritoneal contamnation and complete colon obstruction should virtually never
be managed conservatively Colon perforation 1s assocrated with a very agh mortalitv
rate Although relatively little vomiting mav be ob erved patients with low mall
bowe] obstruction may lose large amounts of extracellular fiud plasma protemn and
blood mto the bowel lumen Thus flud 1s not physiologically available to replace blood
volume and should be compensated for by ntray enous therapy

above, conservative management with tube suction 1s a hazardous
chotee of therapy, surgery for the purpose of decompressing the
distended colon 13 mandatory Perforation of the obstructed colon
often has highly lethal consequences because of the vicious char-
acter of the bacterial flora contained therein

At surgery, we feel 1t 15 valuable to urigate the peritoneal cavity
with coplous quantities of saline solution 1f strangulation obstruc-
tion 18 present, m addition to continued and massive antibiotie
therapy A combination of pemeillin and streptomyem has proved

valuable
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Complications of Gastromtestimal Tubes (11¢ 38) The use of ali-
mentary tubes 1s not without certam rishs Most promnent umong
these are (1) ulecration and even petforation of the csophagus, (2)
perforation of the bowel provumnl to a pomt of obstructsion if the
metal tip of the tube 15 allowed to press too long agnmst the bowel
wall 1t one pomt, (3) mtussusception, (4} diffieulty mn removing the
tube, perhaps duc to 4 hnot i it, (5) gnstric retention m the presence
of a long tube far down 1n the bowel and (6) exconation or even
neerosis due to xmproper fixation of the upper end of the tube (r16
38) Fortunately, these and other complieations are rare on < per-
centage basts, but one should be alert to the possibility that they
may oceur

Postoperative Management  During the postoperatine period the
preoperatis e measures are contmued Gastromtestimal suction, fud
replacement, blood transfusion and antibioties are employed as -

WRONG RIGHT

Weeration
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N F:;; 38—The nasogastric tube (Levm of New Orleans) s a most vajuable adjunet
abdommal surgery Yt will probably sunave the current ndvocacy by <ome of
g;ntmstom) for ve d b which are fey in-
:} l)xdleuutll:emuan At prescure points—as at the nose when tube 19 } snhed upward {4 and
i i ggf:px;x;x;} ?;g;n.:na;d a't the cardia (D) A laop or kuot may OcenT I the
to oceur when a tube 13 used espeerally mf:nts sy be somenkat more prone
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dicated If the obstruction has been satisfactorzly relieved by sur
gery, as 1t usually 1s, convalescence that soon permts oral intake
should proceed rapidly, except where bowel was resected for gan
grene The operative mortality 1 simple small bowel obstruction
1s now less than 10 per cent, whereas that for strangulation obstrue
tion with gangrene 1s perhaps 25 per cent

Other Diseases of the Small Bowel That May Require Surgery

In addition to frankly obstructing lesions, mflammatory lesions
of the small bowel such as regional enteritis and Mechel’s diver-
ticulitis must be considered The latter 1s usually discovered m 2
search for the source of gastrointestinal hemorrhage, or at laparot
omjy for supposed acute appendicttis Regional enteritis, however,
can be a most distressing problem, not only from the standpoint of
preoperative and postoperative care, but from the standpomt of
long-term treatment Malnutittion, infection, perforation, enteric
fistulas, bleeding, obstruction and debihtating fever and diarrhea
are all possible complications of this disease whose etiology remamns
obscure To resect all the bowel that may be successively mvolied
over a period of years may be to rish small bowel msufficiency for
food assmmilation Therefore, the wisest course 1s one 1 which the
surgeon operates only when complications force hun to do so Sup-
portive therapy should melude a low-residue high-caloric dict that
the patient will eat and which does not inerease the diarrhea, con-
servative management of obstruction with a tube when posstble,
antibioties for mtraperitoneal mfeetion due to mmor bowel leaks,
blood transfustons, and perhaps corticosteroid therapy n the occa
stonal case

The patient may be virtually an invalid for many years, but the
hope may be cherished that eventually the condition will burn
itself out

Despite the desire to avord small bowel resection where possible
1 some subjects the complications hsted above may force excisional
surgery Small bowel nsufficiency 1s related less to the length of
bowel excused than to that remaining wm situ, the length of the
normal small bowel varies considerably from one indnvidual to
another and such variations may be even more exaggerated mn the
presence of intestinal disease With constant dietary attention and
meticulous care, many patients can maintain a reisonably satis-
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factory state of nutrition with only 5 feet of jejunum remaming
Howener, this represents the practieal mmmum 1 most mstances
Half the small bowel can reachls be sacrificed m most subjects
without the production of major nutritsonal problems

LARGE BOWEL SURGERY

In general more specific preparation 1 employed for colon re-
section than for small bowel rescction The reasons for this are
several First small bowel resection 1s most often performed as an
umergeney procedure, without prior knowledge that reseetion w ould
be required, 1t was known only that the patient had ntestinal ob-
struction and that oral mtake was contramdicated Sceond, the
bacterial flora m the stomach 1s not as vicious as m the small bowel,
and not as pathogenic 1 the small bowel 1s m the colon Thus, the
use of antibiotics for reduction of the bacterial flora prior to small
bowel resection, when fcasible, 1s not as important as 1t 1s prior to
colon resection Third, the iquid contents of the small bowel can
be readily displaced before gently occluding clamps are apphed to
prevent spillage with peritoneal soilling during anastomosis Firm
feces 1 the colon cannot be so readily removed from the site se-
lected for anastomosis and peritoneal contammation 1s niore likely
to occur Fourth a colon full of firm feces renders esposure and
general maneuy erability more difficult Fafth, a full bladder does not
sertously interfere with small bowel resection, but 1t does retard
exposure of the colon m the pelvis A catheter should be inserted
preoperatively when low colon surgery 18 contemplated

So, whereas attention to the correction of water, electrolste,
and blood defieits 15 partseularly umportant m lesions of the small
bowel (where surgery 15 most often required for the relief of ob-
struetion), cleansing of the commonly nonobstructed colon of feces
and bacter1a 1s 2 most important, objective prior to surgery upon 1t

Diagnosis of Colon Disease

The hustory and physical examination usually reflect evidence of
the disease which prompted the patient to seek medical advice Of
course 1f acute obstruction has developed perhaps the result of
ultimate complete occluston m a patent who has long had partial
occlusion from a constricting carcinoma  the symptoms and signs
are as previously outlined for intestinal obstruction The principal
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ones are, agam, abdommal pain that 1s usually cramping m nature,
distention and failure to pass gas Nausea 1s often present but v ont-
g may be a late symptom m colon obstruction On auscultation
high-priched borborygmi may be heard, until the actnty of the
bowel 15 begmnmng to fail prior to paralysis due to exhaustion and
perhaps unpending gangrene Prolonged mtermittent pam, followed
by a silent abdomen with no evidence of relief of distention plus
abnormal vital signs, 1s an ominous state of affarrs, for bowel necro
s1s may have occurred

The data obtamed from the history and physical cxamination
will lead to the taking of & plain (flat) film of the abdomen, and the
most distal point which the gas has reached in the distended colon
often indicates the site of obstruction However, this 1s not always
clearcut and a gently performed barium enema (#16 39) may delmn-
cate the level of obstruction and thus permit a more accurately
placed decompressing colostoiny

Nevertheless, many colon lesions are diagnosed and operated on
before obstruction has occurred Moreover, even 1if a decompressing
colostomy does have to be performed prosimal to an obstructing
leston there still remamns the need for careful preparation before
resecting the cause of obstruction (usually representing tumor
volvulus, or mflammatory disease m the colon, rather than adhesions
or hernia as 1n obstruction of the small bowel)

Nonobstrueting colon lesions usually are nvestigated because
they have produced rectal bleeding, abdominal pam, 1 mass, or &
change m bowel habits 1n the form of diarrhea and constipation
that often alternate The usual course of study of the colon 15

(1) History and phy 1cal examination

(2) Rectal esammation (suppo odly a part of evers physical exanunation but so

often omtted that 1t 1s histed separatel; )

(3) Procto sigmoido copie eximination for visuarlization collection of feces for

laboratory study (blood parasites ova) and biopsy (tumor amoebae cte)

(4) Barium enema (routine and -ur contrast study when indicited)

Needless to say colon pathology may sinulate gastric or other
pathology, and v1ce versa

Preoperative Preparation

Let us assume that a constricting lesion of the upper rectum or
Jow sigmoid exists presumably representing carcmoma Perhaps
bropsy proof exists No other lesions are disclosed by barium enema
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Fic 39—Typical Constricting Lesion of the Sigmerd Colon Note <mall bowel
loops The ileocecal valve 15 incompetent 1 about 50 per cent of ca es Whereas
mcomplete small bowel ob truction 1s rarelv rendered complete by 4 barmum meal
to force bartum pa t a constricting colon lesion at barium enema 15 to mvite 1mpaction
of the medium above the le 1on with resulting complete obstruction This may re
quire 1 preliminary colostomy for decompression which must later be closed rendering

three operations neee 1iry where a <ingle primary resection and anastomoss of
an unobstructed colon segment might have =ufficed

The followmg measures will usually be carried out, 1n order, prior
to surgery

(1) Routine laboritery worh that includes N PN and ECG Transfuse if hemo-
globin and hemtoenit levels are below normal
(2) Oral medication for reducing mtestinal bacterial flora This may be streptomy cin

(05 Gm q1d for 3 dns) neomsan (05 Gm bid for three days), or sulfa
sundine (30 Gm ti1d for one weeh)
(3) Low re 1due diet

(4) Gentle saline lxatine every second day 1n most patients
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(5) Enemas until returns are clear on the evenmg before surgery If an encma 13
employed the morning of eperation time should be alowed for thorough evacur
tion of the colon before surgery

(6) Pa age of 1 long tube well down into the small bowel 21 hours prior to urgery
Whete 1 colostomy 1s anticipited a simple Levin tube 15 u ed—1nd 1t will
suffice m most patients who have a primary resection Certamly the long tube
1n the small bowel will not aspirate gas and flud that do not reflux through the
ileocecal valve Honever we feel that small bowel decompres 1on 1~ be t achieved
by means of the Jong tube swallowed air 1 aspirated There 1 hioweser a gen
eral tendency to u c all ahmentary tubes less frequently and to substitute the
short nasogastric tube for the long intestinal tube

(7) An indwnelling I olev catheter 13 inserted before the patient 15 moved to the op
erating room 1f the lesion 15 belos the upper 1gmord lesel

These, then, are the special measures usually employed m the
preparation of the colon for surgery On occasion other 1tems are
important, such as an intravenous pyclogram to detect ureteral
obstruction or the passage of ureteral catheters to ard m identifying
ureters m a patient where pelvic dissection may be unusually diffi
cult

Of course, the preparation of the patient (rather than the colon)
for colon resectron meludes the general measures described 1 the
first three chapters As for improving nutrition, howes er, while cer
tam requirements such as vitamms can be readily supplied, one need
not expect materally to improyve the basic nutrition of the patient
with carcinoma of the colon until the lesion has been removed

Adequate preoperative operative and postoperative blood trans
{fusion 1s important

The Operation Colon Resection

Smoothness of convalescence 1s often rendered cither probable or
unlikely by the technieal quality of the operation Taking the ab-
domnoperineal resection as an example fecal spillage 15 to be
minumized regardless of how much oral antibiotic therapy the pa
tient has recerved preoperatively Hemostasis should be carefully
achieved Ureteral or blidder injury should be avoided Comva-
lescence can be wmordmately prolonged by the drunage of urme
through the permeal wound Bladder defects may close spontane
ously, but a ureteral fistula may eventuate m nephrectomy unless
the ureter can be reimplanted into the bladder at 1 level above the
defect Repair of the pelvie floor (reperitonealization) should be
done so as to prevent prolapse of small bowel Incidentally, when
bowel does prolapse 1t can at tnnes be replaced from below using
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sponge forceps, the defect 1n the peritoneum 1s then occluded with
vaseline gauze or rubber dam, agamst which additional packing
1s placed for support If the provimal colon employed for the
colostomy 1s to be sutured to the left lateral wall wtraperitoneally,
these sutures should be placed at close intervals so as not to per-
mit the prolapse of small bowel between them to cause obstruction
postoperatinely An adequate Jength of proxmmal colon should be
mobihzed so that when the prouimal stoma 1s drawn through the
anterior abdomnal wall as a colostomy this segment of bowel 15
not under tenston If 1t 1s under tension 1t may retract to a pomnt
flush with the shin or nto the depths of the body wall, or, the
tension may result m ischemie necrosts (gangrene) The colostomy
should mtially extend freely to appronimately 1 to 1% 1nches above
the shin of the abdommal wall, exclusive of the portion crushed by
the oceluding clamp which will slough anyway This allows for the
shortening of the colostomy by creatrin as 1t “matures” over the
next few weehs, leaving eventually a length of from % to 1 mech
above the shin This length facilitates the irnigation and other care
of the colostomy

It 1s wise to make certain that the fascia of the external oblique
muscle 1s adequately opened so that the colostomy will not be eom-
pressed at this pomnt, and the excision of a small elipse of shin sur-
rounding the stoma will delay the development of the stricture that
so commonly occurs Other complications of colostomy are prolapse
and herma formation

Prunary Anastomosis, Special Features In the mstance of
segmental colon resection with primary anastomosis, one needs
primcipally to prevent peritoneal contamination, to make certamn
that the ends of the bowel to be anastomosed have a good blood
supply (do they bleed when debrided?), that a precise serosa-to-
serosa approxvimation 1s provided without the mversion of excessive
amounts of tissue, and that the defect 1 the mesentery 1s closed
Inerdentally no matter how careful one 15 to avoid the 103 ersion of
too much tissue during the anastomosis, a barum enema per-
ii:;rllle(ilji\ eral months later will often disclose a disconcertingly

en due to sear contracture at the anastomosis This 1s

especially marked 1f & prosumal colostomy has kept the lower colon

defunctionalized Howes er, these anastomoses rarely produce late
obstruction
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An anastomosis may, nevertheless, become obstructed because of
an mordmate amount of edema such as one can occasionally ob
serve 1n the loops of a transverse colostomy W hen this occurs 1t
mny precipitate acute closed loop colon obstruction in the presence
of a competent 1leocceal valve, especially if fAuid and gas have
advanced down the bowel after remoyal of the long tube and early
feeding This obstruction can be managed by a cecostomyv, per
formed under local anesthesia, if advisable In a few days the
anastomotic edema subsides, the obstruction 1s relieved and the
cecostomy tube may be withdrawn to permit spontaneous closure
of the cecostomy fistula In fact, a cecostomy tube should not be
removed until there 1s no longer a need for the decompressing
vent, for othernise the rapid closure of the tract (even m 24 to 48
hours) may require another operation to reinsert the cecostomy tube

Postoperative Management

If the patient has been adequately prepared for surgery and has
good supportive therapy, anesthesia and technical surgery during
operation the colon resection with prumary anastomosis presents
few problems The anal sphincter 1s dilated to protect the anasto
mosis If a catheter was mserted 1t 1s removed withm 24 hours
Contmuous suction 1s used with the long tube until the patient
has passed gas postoperatnely, since this usually demonstrates
permanent patency of the colon anastomosts, the tube 1s withdrawn
m stages to avoid itussusception due to excessive “reefing’ of
the small bowel We have recently encountered several cases of
small bowel mtussusception followmg the use of long tubes Oral
mtake of liquids 1s resumed as soon as the long tube 1s removed,
usually on the third postoperative day but often before Actually,
1t 15 comforting to have the tube still in place if early feeding pro-
duces abdominal cramps and distention Meanwhile, fluid intahe has
of course been mamtained mtravenously Antibiotics are contmued
untal the fifth P O D Sk sutures are removed on from the fifth to
theseventh P O D and retention sutures on the eighth or nmnth day
following which the patient 1s discharged if all 1s well

In the case of ebdominoperincal resection postoperative care en-
tails the use of certan additional measures, chiefly m connection
with the colostomy and the permeal wound The end clamp on the
sigmoid colon forming the colostomy was elevated, without tension,
by encircling the colon extending from the skin to the clamp with
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plam gauze dressings st the close of the operation, the stump or
stoma occluded with the clamp bemg eovered with vaseline gause

The dry gauze adheres to the colon and tends to prevent retraction,
and will be removed at the end of perhaps 7 or 8 days when the
colon 1s firmly adherent to the abdommal wall through which 1t
has been exterrorized On about the third postoperatne day, despite
contmuous suction on the Levin tube which presumably has pre-
vented the passage of any considerable amount of gas (largely
swallowed arr) mto the bowel, the patient wall begn to have eramps
due to occlusion of the colostomy by the clamp At this tune the
colostomy 15 opened W e formerly sutured a large eatheter mnto the
colon Just proximal to the clamp, to mnimize contammation of the
abdommnal wall for several days longer, but m the past year or so
we have simply removed the occluding elamp except 1n special eir-
cumstances The gauze surrounding the colostomy 1s not removed for
several more days, though, bemg sumply covered with vasehne
gauze, leaving only the stoma uncovered If gas 1s not noted to es-
cape when the clamp 1s removed, especrally if crampmg pams have
been present, one must make certam that the colostomy 1s surely

patent This may require careful passage of a rectal tube mnto the
colostomy The Levin tube 18 then removed, smee peristalsis has
manifested 1tself and obstruction 1s no longer present Two days
later, rnigation of the colostomy with whatever volume of water
proves suitable 1s begun first by the nurses and then earried on by

the patient before he leaves the hosprital He must be encouraged by

the assurance that within s months the management of his colos-
tomy will be a matter of little concern Following discharge he
should mtroduce a finger (preferably gloved) mto the colostomy at
least weekly, and should report back to follow-up chimie if stricture

formation begins The surgeon can then decide himself whether fin-
ger dilatation or sharp exeiston of the shin stricture under local anes-

thesia 1s the treatment of choiee Forceful dilatation, one that pro-

duces cyanosis of the stoma and bleedmg, 1s to be avorded, for 1t

may produce a tear m the bowel wall below the shin, with fistula

formation

The permeal wound occasions surprisingly hittle difficulty 1n most

patients It may be closed around Penrose drams or 1t may be left

widely open and packed We usually leave 1t largely open and ntro-

duee 2 length of “spleen roll” gauze paching mside of a sheet of

cellophane that will not adbere Of course, the cellophane has no
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hemostatic activity and all bleeding points should have been hgated
before the sheet of cellophane aganst which the paching 1s mtro-
duced was mserted In this connection the depths of the permeal
wound can be well visualized if the walls are retracted with 3 Deaver
retractors and a spotlight directed nto the depths of the mesion

A portion of the packing 1s removed on from the third to the
fifth postoperative day and the remamder the next day, after which
sitz baths are begun Smce the perineal defect 18 widely open to the
exterior for free drainage, the lack of absolute sterihity of the bath
water 1s largely mmatenial In fact, the perineal wound 1s notorn
ously difficult to mfeet even when there 1s gross fecal contamina
tion due to a tear i the colon m the course of the permneal dissec-
tion The baths are continued twice a day until the permeal wound
has become almost entirely filled with granulation tissue

Ureteral and bladder injuries are more common than the pub
hshed reports might suggest As stated previously, a bladder that
1s draming nto the perineal wound will usually close m a few
weehs An undetected ureteral injury may require operation for
peritomitis or may seal off by stricture formation and produce
hydronephrosis or may dram through the perneal wound until
the patient demands that something be done Since most methods
of ureteral anastomosis are futile except when the proximal end of
the severed ureter can be made to reach to the bladder or to a
tube constructed of the wall of the bladder, some surgeons simply
mahe certain that the opposite hidney 1s functioning and then re-
move the hidney on the side of the ureteral mjury Actually, prob-
ably m many stances a ureter 1s hgated at surgery and the error
15 never hnown even by the surgeon More recently 1t has been
suggested that the kidney be moved to the pehis and the renal
artery sutured to the 1hac artery and the renal vemn to the 1hac
vewn, affording adequate length of ureter for ureteroyesical anasto-
mosis

Postoperatwe bladder dysfunction can be quite a bothersome
problem for marhed urinary retention may occur when the catheter
1sremoved If the residual urine volume 1s greater than 200 cc after
the patient has voided the catheter should be left n place for
several days, then removed and the volume of 1esidual urine agamn
cheched Tt 1s better to evaluate bladder function by removing the
catheter early In the morning than at bedtune for the bladder may
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become overdistended durmg the mght further aggravating the
atonic or hy potomie state  \ part of the dysfunction may be due to
mflammatory fixation and loss of support of the posterior bladder
wAll, but exaision of sympathetic nerves may also be mmportant
In any event, with patienee catheter dramage and perhaps the use
of urccholme, bladder function gradually mmproves m these pa-
tients and the catheter ean eventually be removed permanently
Tn the occastonal patient, prostatie surgery will be required

{leostomy and Hleoproctostomy

Heostomy A permanent ileostomy may be performed for the
management of ehronic ulceratnne colitss, at or prior to colectomy,
or folloning eolectomy for multiple famuilinl polyposis

It 15 not m order to discuss here the various types of ileostomy
that have been devised to reduce the postoperative meidence of the
complications that develop m fully a third of such patients re-
gardless of technie Naturally the stoma must haye been so placed
as to permit the precise and comnfortable application of an ileostomy
bag In general, the stoma must be situated at not less than 1%
mches from the anterior superior spine of the iium It must not
be too close to the umbihcus or to depressed abdominal scars,
for then the doughnut-shaped rim of the applance will not lLe
flat against the shin and 1leal contents will leak regardless of the
type of cement that 1s used between the apphance and the shin
Nevertheless, 1leostomy bags have been successively mmproved
until now most patients ean avoid lealage

When movements through the ileostomy stoma begin a day or
so following surgery, the copious Liqumd material may produce
severe excoriation of the surrounding shin 1f a protective paste or
omntment 1s not applied Zme oxide ontment may suffice, alummum
Dpaste 15 reasonably effective but 1ts color soils the patient’s gown,
hands and the bedclothes Most hospitals have one or another of
these various pastes and powders n stoch i the pharmacy or on
the dressing cart They must be reapphed frequently Untal the
patient ean wear the 1leostomy applance, catheter suction or some
other device 15 used to direct the 1tleal contents mto a receptacle
Rubber dam mater1al can be sealed around the edges and the folds
led to a basm beside the patient A heating lamp (even of the
goose neck type) will assist in maimntaming a dry skin
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In a matter of days, weehs or months, however, the thichness
of the 1leal flow increases and excoriation of unprotected shin 1s
less noticeable The patient must himself learn all the details
and mtricactes of the management of his own 1leostomy Especially
will he discover by trial and error the foods which produce “diar-
rhea ”

Flnd and electrolyte losses may be large (4 to 5 L daily) during
the first few days following the 1leostomy During this period care
ful attention must be given to adequate replacement of these losses
This 1s, of course, facilitated by gentle catheter suction within the
stoma, along with collection and measurement of overflon The
volume of loss should be estimated, for otherwise one must depend
entirely on the physical signs of hydration or dehydration and the
plasma chenustry values as guides to flmd replacement As stated,
the 1leal flmd losses tend to dimimish with tune, but even years
later an explosnve diarrhea m the patient with an 1leostomy may
requrre hospitalization for ntravenous fluid therapy

The most common later compheations of ileostomy, after the
unmediate postoperative period, are fistula and abscess formation,
obstruction stricture prolapse and herniation While the complica-
tions of 1leostomy are not unlike many of those which follow
colostomy, the incidence and the difficulties encountered m cor-
rection are much less with colostomies than with 1leostomies More-
over, the patient has far less frustration m managing a colostomy
than an 1leostomy The fecal flow of a sigmoid colostomy 1s almost
solld and most patients do not require a colostomy bag they
wrigate the colostomy once a day and after 1t 1s emptied no further
movement of consequence occurs untid 1t 1s irrigated agamn the
next day Not so with the 1leostomy however, for here a bag must
be worn, and the odor can not often be completely remoyed from the
prosthesis Thus the patient with a colostomy usually has to worry
about the cancer that was resected whereas the patient with an
1leostomy does not usually have to worry about a cancer but worries
about a life with an 1leostomy The patient with either requires con
siderable moral support and attention

Tleoproctostomy In recent years multiple polyps of the colon
and, m particular, multiple famihal polyposis have been managed
1n many nstances by resecting the colon to the level of the pelvie
floor or below, and then inastomosing the ileum to the rectum
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Any further poly ps that develop n the rectum are visualized through
the proctoscope and cauterized at regular follow-up visits We have
found this a very satisfactory procedure m the limited number of
patients m whom 1t has been employed Durmg the first few weehs
liquid bow el mosements are many and perianal excoriation may be
ntense, requiring protection from 1leal contents as outhmed above
As the weeks and months pass, however, the number of bowel
movements per day declines the material becomes more firm m
consistency and the permneal excoriation 1s no longer a problem,
even without the use of protective omntment Furthermore, the pa-
tient 1s far more satisfied with lis ot than if he had an 1leostomy,
and 1t 1s a simple matter to snare or fulgurate new polyps m
the rectum through the sigmoidoscope

REFERENCES
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Publishers Ine 1920
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In a matter of days, wecks or months, however, the thichness
of the 1leal flow ncreases and exconation of unprotected shm s
less noticeable The patient must himself learn all the detals
and tricacies of the management of hus own ileostomy Especially
will he discover by trial and error the foods which produce “diar
rhea 7

Flurd and electrolyte losses may be large (4 to 5 L daily) during
the first few days following the ileostomy Durimng this period care
ful attention must be given to adequate replacement of these losses
Ths 15, of course, facilitated by gentle catheter suction withm the
stoma, along with collection and measurement of overflon The
volume of loss should be estimated for otherwise one must depend
entirely on the physical signs of hydration or dehydration and the
plasina chenustry svalues as guides to fluid replacement As stated,
the 1leal fluid losses tend to dunmush with tiune, but even years
later an explostve diarrhea mn the patient with an ileostomy may
require hospitalization for intravenous flurd therapy

The most common later complications of 1leostomy, after the
mmediate postoperative pertod are fistula and abscess formation,
obstruction stricture prolapse and herniation While the complica
tions of 1leostomy are not unlthe many of those which follow
colostomy, the meidence and the difficulties encountered m cor-
rection are much less with colostomies than with 1leostomes More
oier, the patient has far less frustration m managme a colostomy
than an 1leostomy The fecal flow of a sigmoid colostomy 1s almost
solid and most pattents do not require a colostomy bag they
wrigate the colostomy once a day and after 1t 15 emptied no further
movement of consequence occurs until 1t 1s wrnigated agam the
next day Not so with the 1leostomy however, for here a bag must
be worn, and the odor ean not often be completely remoyed from the
prosthesis Thus the patient with a colostomy usually has to worry
about the cancer that was resected whereas the patient with
1leostomy does not usually have to worry about a cancer but worries
about a hfe with an ileostomy The patient with either requires con-
siderable moral support ind attention

Ileoproctostomy In recent years multiple polyps of the colon
and 1n particular, multiple famihal polyposis have been managed
in many nstances by resectmng the colon to the level of the pehae
floor or below, and then anastomosing the 1leum to the rectum
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6) T ¢po ¢ the m yor mternad emorthoubid 1t s (u unlhy three m number) and
reect In whateser method 1 deared We frequently et the hemorhond
out but at other tunere we smph hratr the bie apphy o chimp exeisd above
the elamp nd close the bed with a running chrowic catgul stuse beneath the
damp The chunpecut-oreren  method 1 by far the mo b commonh wed
one and it s gute sitisfactory i mo Lnstanees

(7) Avod enet 10t of too many hemorrhowds wath too much mwe v The mo ¢
claronie compheation of hemorrhowdectoms 33 an anal or low rectal stnicturc
1t 15 far prefertble to love betund 1n ecevsional hemorrhord than to exawe all
vi ible veins at the serious rick of 1 «tneture

(8) T'xet o the external hemorthord and adjaeent <hin taib dewmby for otherwise
edematous fumips will be palputed W the patient postoperstneh He mn
then comclude that a poor or mdequate operition was donc Here agun how-
erer exte e excison of shin a3 with mueo v ewm resudt in tnedure

{9) Secure hemostasiy at surgens Slow but senot venous hleeding 1mto o cypacs
ous reetal ampullt postoperainely 1 one of the mot common sighificant
comphe wons of hemorrhowlectomy

(10} Tinal wnspection Is lumen adequate? Is co metic nppewrmee «tt fistony ?
Hue the major hemorrhoids] masees been exered?

(11) \uesthetie ointment wnd 8 Penrow drun are mserted  \amy surgoons mject
a fong acting local nnesthetic mto the sphuncter and surronndimg tises to se
heve punful spasm over the next severid divs Vo hiave not employed these
agents beeawse of the ocenssonal reporte of nfection necro 15 or lough follow-
g ther ue

{12} 1 mple tbdomunad pad dre <ing 1 apphed to absorh dranage

Postoperchve Care

(1) Oprtes a8 requuired for pun during the first 48 hours This peniod when sphine
ter spasm cin be severe and excrucritingly punful v eruernd one and dis-
comfort should be treated vigorou v Moreover it 13 thus pun {or the
abstnce thereof) which the patient will remember and aswoente with the opert
tion Agam one should make certun that the patent actually geis enough
opitte io provide rehef

{2} Dramn 15 removed after 6 houss when chances of homorrhi e hwie become re
mote

(3) Warm stz baths are begun on meorming follow g surgery wnd contmued ¢y
durmg the first § days The soothing effect of these bathe 18 frequenthy empha
wzed by physmatn patients who bave just undergone hemorhodectomy A
ample dressing 19 reapphied after each mitz bath wnii} dramage 19 50 tunimal
as not to o5l pajamas or bedclothes

) Munerat ol 15 o bad PO 55 begun on the first postaperune dvy wd con
tinved unti} after the first bowel movement after this the dose 1 reduced to
15 ce qd for five additional days and then discontinued

{5) Diet a3 deswred post nauseam

{6) Ambulatson s desired  Tew patients will walk much for o day or so

{7) Unmation s ofters difficult an both men wnd nomen follow mg operitions about

the anus However all usurl measures {p 67) should be tried before eathe
tenization 18 resorted o

(&) No antitiotics ave used
€93 Dibstatson ondy by bowel mos eny

ents during fisst two wechs Th
tle finper and Inter the index ety o I

finger shoukd be sneerted ta detect Dy stenosts



15 Hemor1 hods, Anal Fissu e, Fistula-
m-Ano, Pilomadal Swmus and
Certain Hermas

THE PREOPERATI' E, operatiy ¢ and postoperatiye measures employed
m the management of lesions about the anus are not usually ex-
tensive, but careful attention to detail 1s essential to good operative
results and patient comfort To the patient who 1s to have hemor-
rhoidectomny, the operation 1s major

In this chapter, where physiologic considerations require less ex-
planation than m many other sections of this volume, an outlme
form of presentation will be employed

HEMORRHOIDECTOMY

Preoperative Measures

(1) Establi h that hemorrhoids are present by 1n pection for external le 1on  and
by digital and ano copic examination for internal le 10ns

(2) Sigmoidoscopy (to rule out chance of cancer of lower colon s cau ¢ of bleeding)

(3) Barium enema to exclude other lesions

(4) Warm mor ¢ compre s and/or stz baths for thromboed ulcerated or prolap-ed
hemorrhoids pnor to formal hemorrhoidectomy

(5) Exacuate (1ne1 e under local anesthe 1a) acutely thromboscd external hemor
rhoid to relieve pun while awuting formal hemorrhodectomy 1f required

(6) Prepare for hemorrhotdectomy by shavmg the area cleansin, enemas and the
usual preoperatine <cdation

Operative Considerations

(1) The prone jach kmfe positton with the trunk loweied to about 30 degrees from
the honzontal with the legs more <harply flexed 15 quite sati factory and 18
well tolerated by mo t patients It 1v preferred In the overely dyépneic in
dividual a lateral or Sims hornizontal position ean be u ed

(2) Tape buttocks apart with two strips of 2 inch adhesrie tape on exh side

(3) Anesthesia 1s best secured by 1 caudal bloch In very 1l patients m whom onls
the prolapsed hemorrboidal masses are to be ¢xered to improve comfort local
anesthe 1a 15 ati factory

(4) Under anesthesia the external and internal hemorrhouds are u ually fir more
apparent than they were when sphineter tone was pre ent

(5) With Jubricant on the gloved finger the plincters are slowly and genth di
lated until three fingers are readily admitted To dilate too ripidly and foreibly
will often re-ult 1 a tear mn the muco a

176
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FISTULA

ABSCESS

SENTINEL EXTERNAL
HEMORRHO!ID

Fie 40—Ano Rectal Lestons The perirectal absee s begins pre umably with an
egress of contammated matenal from the rectum usually at the bice of a erypt of
Morgagnt The absce s thus formed mav <ub wde or 1t may rupture through the <hin
of the buttoch or back to the bowel or it may be druned surgieally A fi tuly s
present when the tract extends from the lumen of the bowel through the penanal tix ues
to the exterior Internal hemorrhoids are often as. oczated with a degree of prolapse and
are apt to require surgery eventually The -entinel pile 1s not 1 hemorrhod but a
hypertrophied hin tab adyacent to a fissure mn 1o Bleeding per rectum may be due
to a variety of causes Digital examimnition procto copic visualization and barum
enema with contrast air tudy =re all important steps 1n et tluation of the pathology
that may be present Even hemorrhoids are major lesions to the pitient and here the
surgeon can employ much curgical art with Little urgical 1 k—n happy aireumstance

sphincter Under anesthesia these ends were exposed, sutured to-
gether with chromic catgut, and feecal continence was completely
restored to a very grateful patient

Surgical management of fistula-mn-ano 15 usually required When
the external opening of the fistula 1s posterior to a transyerse line,
the mternal opening will usually be found 1n the postertor midlme
When the external opening 1s anterior to the transverse line, the
mnternal opening of the fistula 1s often situated n the radial relation-
ship Anoscopie examination will frequently reveal the internal
opening of the fistula

If an acute abscess 1s encountered, 1t 15 well to drain 1t and post-
pone formal excision of the fistulous tract until later Qtherw 18e, &
probe 1s passed through the external opening 1nto the anal canal or
lower rectum, and the tract surrounding 1t 1s excised and pached
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and to prevent stricture formation Many patients will do this them elves but
many others will not even when gnen finger cots for the purpo~e and the <ur
geon 1s well advised to mst t that the patient return at lea t twice (at 3 weeks
and 3 months) for digital examimation

(10) Recurrence of hemorrhoids cannot be prevented absolutelv but this eomplica
tion 1s uncommon 1f adequate surgery 1s performed at the imrtral operation

ANAL FISSURE

This lesion 1s essentially a longitudmal crack mn the anal mu
cosa which can be exceedingly painful due to associated sphincter
spasm The fissure most often occurs m the midhine postertorly
Conservative measures include a low residue diet, mmeral ol to
Leep the fecal mass soft, soothing omtments and suppositories and
frequent warm sitz baths However, while many fissures will heal
with such measures and “tineture of time,” some fissures will require
more active ntervention

Surgical excision 1s usually successful and simple to perform
Under local or regional anesthesia the sphimeters are dilated, and
the deep fissure (tract) 15 excised down to sphincter muscle, along
with the eaternal shin tab (sentinel pile) so frequently present

Preoperative and postoperatiy e measures are quite sumilar to those
described for hemorrhoidectomy

FISTULA IN ANO

A fistula-1n-ano usually follows the spontaneous or surgical dran
age of a perirectal abscess That 1s, through a defect 1n the lower
rectal or anal mucosa the bacteria escape mto the surrounding
tissues and produce an abscess which eventually obtams exit out-
side or lateral to the confines of varous portions of the anal sphine-
ters (F1¢ 40) Thus m some cascs of fistula one can excise (“ream
out”) the tract with division of onlv superficial sphincter fibers, but
1 others which pass completely behind the main external sphine-
ter musecle mass one can divide this muscle only at considerable
rish of postoperative anal mecontinence We have occastonally
divided a major portion of the external sphincter i excising a
fistula, but we have always reapproumated the ends of the muscle
with one or more chromic ecatgut sutures We recently (1957)
examined a patient with fecal incontinence whose entire external
sphincter had been boldly dnided at one pomnt during the course
of exasion of a fistula-in-ano On digital rectal exammation one
could readily identify the widely separated ends of the external
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tract before makmg the elptieal mersion with which to exeise the
mvolied shin One then heeps the disseetton widle of any bluish
discoloration eveising mvolved tissuc down to the presacral fasea
Hemostasis and asepsis should be meticulous

Tt 15 our expersence that with complete exeston of diseased tissue,
prevention of hematoma and fection and avoidance of undue
tenston on the suture hine during the first two weehs postoperatively,
few pilomdal wounds fail to heal per primum  The subcutancous
tissue 15 closed with fine catgut sutures to obliterate dead space and
the shin 1s closed with silk or fine wire Tape 1s applied transversely
over the dressing <o as to relieve tension on the suture line

Postoperatiwve measures whick we consider important are, first
and foremost, the prone position m bed or the standing position
when out of bed (no sitting) for 10 days Actually, the patient 18
discharged from the hospital mn seven days, 1f the wound 1s clean and
healing well The shin sutures should be removed only after the
shin margins appear to be securely united, for 1f bacteria gamn access
to the subcutaneous tissue the wound may well become mfected
Second, the patient 15 not encouraged to have a bowel movement
durmg the first 48 hours postoperatively, but thereafter diet and
ehimmation are allowed to proceed ad lib Third, the dressmg 15
changed often enough to prevent maceration of the skin The wound
18 alnays redressed 1n such 2 manner that adhesive tape pulls the
buttocks together and prevents tension on the suture line

INGUINAL HERNIA

The reparr of herntas of various t3 pes constitutes a considerable
segment of surgical practice The mgumal herma (ric 41) 1s the
most common hernia m both sexes and m all age groups, and an
outhne of 1ts management will serve as a prototype of that of other
types, n many respects

Preoperative Measuvres
(1) Futablsh diagno 1s
(a) Inspection and palpation for a bulge m ingwinal region Direct or mdirect de-
fect? (Does 1t protrude «long the mguinal cinal or not?)
(b) Impulse at external ring on coughmg (questiontble or mmimal herma but of
ten must be repaired for patient to get a job 1 industry )
(e} Istory of herma that was down but 13 now not di cormble (common 1n
voungsters where mother s word must often be taken)
(8) Previous operation for herma or by drocoele?
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open Agamn, if the main mass of the external sphincter must be
divided to perforin adequate exetsion, we reapproaimate the edges
with one or more interrupted sutures of chromic catgut

In some patients the fistulas may be so severe, extensive and
chronically mfected that simple excisions are not successful or
even feasible Some of these patients actually have an entirely dif-
ferent condition such as hydroadenitis suppurativa, which 1s often
best treated by wide excision of mfected shin followed by spht
thickness shin grafting Here one may mject the dramng openings
with a blue dye or a radiopaque medum to demonstrate whether or
not the tracts lead mto the rectum Proximal colostomy, while
theoretically valuable to “allow the mfection to subside”, actually
accomplished little m two patients in which we tried 1t Six months
and a year later the sinuses and fistulas were draining just as much
pus asever In some patients whose condition cannot be suceessfully
managed surgically the chronie secondary scarring may produce
stricture or sphincter incontmence In such mdnviduals abscesses
are dramed as they occur

The preoperatwe and postoperatwe details for fistula-m ano are
similar to those given for hemorrhoidectomy

PILONIDAL CYST (AND SINUS)

The prlonidal (mncluston) cyst contams hair 1n most mstances
It may present as an acute inflammation with abscess formation
or as a drainmng smus The dunple or pore 1s usually situated m
the midline between the buttocks but well posterior to the anus,
approxumately over the Jower sacrum or coccy v

The acute abscess 1s best managed conservatnvely, or simply 1n-
cised and drammed under local anesthesia The formal exeision of
the lesion 1s then deferred until acute mflammation 1s no longer
present

Routmne preoperative preparation meludes an enema to avord a
bowel movement during the first 48 hours following surgery, to mini-
mize fecal contammation of the wound until 1t 15 well sealed Of
course, all surrounding hair 1s shaved

At surgery one excises the ¢yst and 1ts finger-like projections and
then either leaves the wound open or closes 1t We prefer to close
the wound primarily It 1s often helpful in identifying the lateral
extensions of the lesion to mject methylene blue into the smnus
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tract before mahmng the chiptical metsion wath which to exerse the
mvolved shin One then keeps the dissection wide of any bluish
drscoloration, exeisig myvolved tissuc down to the presacral fascia
Hemostasis and asepsis should he meticulous

It 15 our experience that with complete excision of diseased tissue,
presention of hematoma and infection, and avoidance of undue
tension on the suture hine during the first two weehs postoperatively,
fes pilomdal wounds fait to heal per primwm  The subeutaneous
tissue 15 elosed with fine eatgut sutures to obliterate dead space and
the sk 1s closed with «1lk or fine wire Lape 15 apphed transy ersely
over the dressng so as to relieve tension on the suture hine

Postoperative measures which we consider important are, first
and foremost, the prone position i bed or the standing position
when out of bed (no sittng) for 10 days \ectually, the patient 1s
discharged from the hospatal m seven days, if the wound 1s clean and
heahng well The shin sutures should be removed only after the
shin margins appear to be securcly united, for 1f bacterit gan acecess
to the subcutaneous tissue the wound may well become infected
Second, the patient 15 not encouraged to have 2 bowel movement
during the first 48 hours postoperatively but thereafter diet and
elmmation are allowed to proceed ad ib Third the dressing 1s
changed often enough to prevent maceration of the shin The wound
1s always redressed 1n such a manner that adhesne tape pulls the
buttochs together and preyvents tenston on the suture line

INGUINAL HERNIA

The reparr of hermas of 1arious ty pes constitutes 2 considerable
segment of surgical practice The mgumal herma (Fic 41) 1s the
most common herma m both sexes and mn all age groups, and an
outhne of 1ts management, w1ll serve as a prototype of that of other
types, i many respects

Preoperative Measures
(1) Establish diagnoss
a} Inspection and palpation for 4 bulge m ingwinal regron Direct or indirect de
® fect? (Does 1t protrude along the ingumal ¢anal or not?)
Impulse at external ring on coughing (questionable or minimal hernia but of
© ;cn must be repared for patient to get a job m mdustry )
¢) History of hermn that was down but 1s now not di cermble (common m
@ )Pmmz ter< where mothers word must often be taken)
7er0us operation for herma or hydrocoele?
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Fio 41—Scrotal Herma A change in bowel habits may be due not to the pre ence
of colon 1n the herma but to the presence of cancer in the colon Barum enema 15
ndicated Urmary obstruction and cough should be absent before repair 1s earred out
and signed permussion for remosal of the testicle if mdicated should he obtained
Sliding hernias of more than mmor extent are best managed with the aid of a scparate
abdommal mcision above
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(¢) Palpate hermal me (lh aign) 1n nfants
(f) Femoral herma prosent al o?
(2) Rule out conditions wlich mught led to ey reeurrence
(a) Upjer respiratory anfection wilh conghing
(b) Unnary obstriction with struning Better 1o perform a needed pro tatectomy
firet or (less st fictony) 10 use prolonied catheter decompre jon followmg
repar of ncarcerated hernia requinng, immadiate surgery  Drvauna 13 oe-
c1 1onally due to the presence of the bladder i a liching hernny
(¢) Colon obstruction leading to di tention and/or struning, at  tool The dy«
function may be due to the presence of a loop of sigmord colon 1n a large left
igumnal hernia but it cwn nl o be die to obs truction bs trmor
(d) Permsuon 1n wnting for exci 1on of the te ticle in the ocea sonil ease where
this may be removed to obtun a firm repur e pecialls 1n very large and 1in
certan recurrent defocts
(e) Treat intestinal abstruction with u ual preoperatune alimentary tube uction
find and blood replacement and antinotics 1 patient o has incarcerated
or strangulated howel but operate with mimmal delun
(3) Reduce herma af early operation not fea ible or adv able
(a) Place patient in Trendelenburg poution
{b) Sedation usually with morplune
(c) Firm but not excew 1t ¢ pre< ure on mass from time to time  to effect reduction
Patient may be particularly adept at this limself if he has performed the
maneuser frequenthy in the past Danger of reducing hernty en bloc with
bowel still strangulited Gingrenous bowel 12 not e1 1y reduced and gentle
to moderite pres ure to reduce the herm 1s permi ible where a rea onable
degree of climeal judgement 15 exerered
{4) Consmder preoperatisels what special me1 ures may be required for especially
difficult repairs (Taceial graft? Tantalum me h? T ree full thickness shin graft?)

Operative Considerations

These are many, for the major distinguishing features among
different hernias derve largely from the anatomy of various regions
mn which they oceur and the surrounding structures thus available
foruse mrepair A few precautions to be borne m mind with mguinal
hermas may be listed
(1} Exp of anat; landmarks without unnecessary denuding of blood supply
m fatty and arcolar tissue

(2) Ientification and retraction of vas deferens out of harm s nay

(3) Pre erve arteral and 1enous supply to testicle

(4) Preserve the ihiohypogastric nerye

(5) Identsfs hermal sac {may be mummal n direet defect) and make certain that
the pantaloon type of herma does not exist To repair 2 direct hermy  but
leave an mdireet sac 1s to mite early recurrence

(6) Ligate sac hugh and excise excess

(1) Repair of both mguinal rings (nternal and external) in such a manner as to
mimnmize recurrence at these points where 1t 15 most frequent

(8) Avoid strangulation of the cord which will produce testicular swelling and oc
¢€a 1omal atrophy
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(9) Hemo tasis and a ep 15 to prevent postoperatine hematoma and/or mfection
both of these are prone te permit exrlsy recurrence

(10) Mimimze contamination where necrotic bowel must be re ceted md remove
suffictent bowel to be certamn of dearly viable ti sue to b used for the ana to
mo s Weu e apartnd wire closure m many hermas and n ali n wineh g
grenous bowel 15 resccted

(11} An associated hivdrocoele 1s remotved

Postoperative Care

(1) Mimimize coughing strammg at urmation and struning at stool

(2) Ambulatory as desired

{3) Antsbiotics m probably contammated (bowel re~ection) wound where the agent
15 al o for protection agunst perstonrtis Routine antibrotics unneces. ary

(4) Te trcular swellmg which hould be uncommon except mn difficult scrotal her
mas 13 treated with suspensory ' athletre supporter (jockey strap) or with
supporting adhe rve tape pas ed from the anterior surface of one thigh beneath
the large <crotum to the anterior surface of the other thigh in ice bag or 1o
<ome 1nstance  a hot water bottle 1s applied to the scrotum

Agun however 1f meticulous hemo ta 15 and careful preservation of cord

blood suppls arc attended to dunng operation scrious postoperatne scrotal
swelling 1s rare

(5) As a precautionars mea nre we adiwse the patent to kit nothing which weghs
more than 20 pounds duning, the fir t three months po toperatinely

{6) I un (exces nve or per stent) m the crotum or operatine site mav be due to
nterference with regronal neries but 1t almo t always <ubwides 1n 2 weeh or o

(7) bome hernia weisions (as well a» thowe el ewhere) may “ pit <k utures for
prolonged pertod  as a rule the e are removed 2y they appear Formal reopera
tion 1» rarely required

(8) Prolonged follow up 1s an important part of herma surgery

FEMORAL, VENTRAL AND DIAPHRAGMATIC HERNIAS

Femoral Hermas

The femoral hernia protrudes through the femoral canal, beneath
the mgunal higament and presents at the fossa ovals adjacent to
where the long saphenous vem enters the femoral vemm It 1s more
commeon 1n women than m men, but the mguinal herna 1s still the
most common t3 pe 1n both sexes Particular features of the femoral
hernin are first, that the narrow and relatively unyielding opening
of the femoral canal often produces bowel obstruction and not m-
frequently necrosis especially of the Richter's or tangential type
Second, the femoral hernia 1s not nearly so apparent to the ex-
amuner as 15 the more superfiaally situated gumal herma, and
the former 1s often oyerlooked

The reparr of a femoral herma 1s relatnely simple, whether per-
formed from below or 1bove the mgumal hgament
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Ventral Hermia

The ventral hernia 1s usually an “mesional herma and it most
frequentls presents m the mdlme below the umbilieus Unfortu-
natelv, it 1s often met 1 obese women whose abdominal wall
structures have been attenuated by multiple pregnancies and previ-
ous operations for repair Preoperatis e measures are relatinely few
for 1t 15 onlv the oceastonal patient who can or will reduce her weight
to facthitate surgers Tantalum me<h masy be required to bridge a
defect which cannot otherwise be closed Pneumoperitoneum or
strappmg of the abdomen so as to mantamn reduction of abdommal
viscera for a week preoperatively to pernut resprratory adjustment
to an wncrease i mtra-abdommnal pressure has been advised but we
have rarel used 1t

Operatie problems have to do with the following

(1) Care not to mjure bowel adherent to the ac

(2) Treere 1lentification of the fascial margms of the defect without denuding
them unnece=~anly of blood suppls

(3) Secure closure of the defect (or multiple small defect wually comverted to a
angle larger one) with whatever means are required  we frequenth u-e mter-
rupted wire sutures which pa  through all lavers except the hin

VMost such defeets can be satisfactorily closed without a foreign

material such as tantalum The subcutaneous space 1s dramned 1n
obese patients for a certamn amount of fat necrosis with o1l forma-
tion will occur even if mnfection 1s absent Fat 1s fragile has a poor
blood supply and 15 especially prone to infection Postoperatite
care 15 directed particularly toward mimmzing distention and
resprratory  distress

(1) Nasoga.tne <uctron until all e ha pased

(2) N\a.al catheter oxvgen therapy where ds pnea exi t~

(3) Nothing by mouth until patient 13 pasing gas freelv and gaseou abdomnal
ditention 1 abeent and unlihelv to occur or recur

(1) Asord bladder di tention

(2) Enema or laxative to prevent traimumg at stool

(6) Deep breathing evercrses to present pneumoniti which would both mmparr pul-
_ monman ventilation and <et off parory<ms of coughmg and traming
{7) Bed re t 1 mansy of thew patient

(8) Anubiotics prophs lactically 1n the obe-e to mmimize wound mfection which <o
very often will lead to recurrence

Diaphragmatic Hernias

Diaphragmatic hermas are of ses eral types, ncluding
(1) Eophageal and para-e-ophageal

(2) Traumatic (more frequent on the left because of the protective effect of the
Iner on the nght)
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(3) Inflammatory with necrosis (more common on the right becau e of the higher
madence of amebie and other absces es there)

(4) Pleuropenitoneal (Bochdalek s) a large 1 defect Hermiation more fre
quent on left because of protective role of biver on right

(5) Retrosternal (foramen of Morgagm)

Diaphragmatic hernias are most often detected because of cardio
pulmonary embarrassment by the presence of abdominal viscera n
the chest, or because of alimentary obstruction, pain, perforation
or bleeding Some hermas are discovered incidentally on roentgen
exammation performed for other purposes The large pleuro per
toneal defect n the newborn 15 usually apparent on physical ex-
ammation Otherwise, plain roentgen films aiwded by the msertion
of a nasogastric tube with or without a barium swallow or barium
enema, are required Preoperative measures vary with the individual
case The suffocating infant may require almost immediate operative
relief The adult patient with a “symptomatic” esophageal herma
should have a gastric analysis and gastromtestinal barium studies to
rule out such addrtional lestons as duodenal ulceration with partial
stenosts or a earcinoma of the stomach or colon A nasogastric tube
1s passed preoperatively for gastric decompression, a competent
anesthetist 1s secured (above all, in nfants), and blood 1s prepared
for indicated transfusion A4¢ operation the herniated viscera are
returned to the abdomen and the defect 1s repared as mdicated
Postoperative measures are similar to those Listed for ventral herma,
with the additional problem of management of the thoracotomy
wound and dramage tubes (p 115) Since the esophagus or other
elements of the alimentary tract are not usually opened, infection
15 not often a problem The results of precise and secure diaphrag
matic repair are generally good



16 The Lwer, Gallbladder and
Bile Ducts

A SIGNIFICANT SEGMENT of general surgery 1s devoted to the manage-
ment of discases of the hver, gallbladder and common bile duct
\loreover, the Inver 1s the largest gland 1 the body and 1s the seat
of many vital processes whieh permut survival Thus, the surgeon
1s mterested not only m discases of the liver and extrahepatie
biliary tree per s¢ but also m the physiologie state of the “normal”
Tiver that must function adequately 1if the patient 1s to surinve,
for mstance, an abdommoperinenl resection

Some of the functions of the Iiver may be listed

(1) Prothrombin formation and other blood cotgulition cffects

(2) Plasma protemn formation

(3) Proten fat and earbohvdrate metabohsm

(4) Blood pressure effects

{5) Hormone metaboli m

(6) Bilirubin metabol m

(7) Bile salts farmation

(8) Red cell metabolism (antienemic factor)

(9) Vitamin storage

(10) Detowifying actions

In actual practice, 1t 15 unusual that Iner function 1s evaluated
by laboratory tests unless the history and physical exammation have
suggested the possibility of liver disease For this reason, very
occastonally acute hiver farlure may be unexpeetedly encountered
following gastric resection, for example Nevertheless, the reserve
function of the hiver 1s so great that before hepatic failure has oc-
curred physical signs and symptoms have usually developed to
suggest the presence of liver disease In general Imer function
tests are requested when the patient 1s or has been jaundiced, or
when esophageal varices, an enlarged spleen or (rarely) hemor-
thoids suggest cirrhosis as the basic etiology of the probable portal
by pertension Hepatomegaly should be mmvestigated also

187
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(3) Inflammatory with necrosts (more commeon on the right because of the higher
mnadence of amebic and other abscesses there)

(4) Pleuroperitoneal {Bochdalek 3) a large congemital defect Hermation more fre
quent on left becau ¢ of protective role of Iner on nght

(5) Retrosternal (forimen of Morgagm)

Diaphragmatic hernias are most often detected because of cardio
pulmonary embarrassment by the presence of abdonunal viscera m
the chest, or because of alimentary obstruction, pain, perforation
or bleeding Some hernias are discovered meidentally on roentgen
exammation performed for other purposes The large pleuro peri-
toneal defect mn the newborn 1s usually apparent on physical ex-
ammnation Otherwise, plain roentgen filins aided by the nsertion
of a nasogastric tube with or without 4 barium swallow or barium
enema, are required Preoperative measures vary with the indidual
case The suffocating infant may require almost inmechate operative
relief The adult patient with a “symptomatic’ esophageal hernma
should have a gastric analysis and gastromtestinal barrum studzes to
rule out such additional lesions s duodenal ulceration with partial
stenosis or a carcmoma of the stomach or colon A nasogastric tube
15 passed preoperatively for gastric decompression, a competent
anesthetist 1s secured (above all, in infants), and blood 15 prepared
for ndicated transfusion At operation the hermated viscera are
returned to the abdomen and the defect 1s repaired as mndicated
Postoperatwe measures are stmilar to those listed for ventral hernia,
with the additional problem of management of the thoracotomy
wound and dramage tubes (p 115) Simnce the esophagus or other
elements of the alimentary tract are not usually opened, infection
1s not often a problem The results of precise and secure diaphrag-
matic repair are generally good



TIVIR, GALIBIADDIE R, AND BiI1 DUCTS 189

chills and jaundice—strongly sugpests the presace of o common
duct stone 'The gallbladder, if enlarged 15 apt to be tender Iere
the stools mayv be wternuttently achohe as may the urie mter-
mittently contam urobilmogen In thus patient the serum alhalme
phosphatase Jevel may be elevated and the cephalm floceulation
and thymol turbidity studies may be normal until weeks of extra-
hepatic bihary obstruction have produced bihiary eirrhosis The pa-
tient with carcinoma of the pancreas may have all of these How-
cver, here the jaundiec tends to be progressive, the stools reman
constantly acholic no urobilinogen appenrs m the urme from time
to tiume, the alkaline phospatase level usually rises steadily until
a plateau 15 reached and evidence of hepatocellular damage as re-
flected by the flocculation studies appears late The galibladder may
be palpable but not espeenlly tender The duodenal loop may be
deformed and there may be occult blood n the stools Common duct
stricture follows injury at bihary surgery m most mstances

Ttchmg (pruritis) 1s more common 1 obstructi e Jaundice than m
hepatitis, but this differential feature 1s of hmited assistance

Infectious hepatitis i contrast, produces early changes m the
floceulation tests There 15 usually some pigment m the stools and
urobilinogen m the urine The alkaline phosphatase level 1s char-
acteristically withm normal limts The liver may be enlarged and
tender

Hemolytic jaundice must also be ruled out, but here there 1s
abundant urobihinogen 1n the urme and pigment m the stools In-
creased red cell fragiity may be demonstrated

Agam, one more often reaches the correct diagnosis through an
experienced analysis of all the data available, rather than on
the basis of any one sigle test And with all tests he mav be wrong
fairly often unless he allows from 10 days to two weeks to pass
while obsersing the patient whose diagnosis 15 m doubt for hepa-
titis may subside Once jaundice 1s absent, a cholecystogram may
reveal galibladder stones with the hikelthood that common duect
Stones are present If an element of pancreatitis exists, the serum

amylase level may be elevated A liver punch biopsy 1s helpful m
sSome patients

PREPARATION FOR BILIARY SURGERY

SPurely elective operations (other than those for hepato-biliary
ease) are often wisely abandoned when serious hiver mpairment

it
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DIAGNOSIS OF LIVER DISEASE

For practical purposes, as stated above, the problem most often
presented mn Iiver disease 1s that of distingwishing “surgical jaun-
dice” from “medical jaundice ” The former refers to mechanical
obstruction of the common duct that might be relieved surgeally,
examples of which are common duct stone, pancreatic carcmoma
and common duct stricture The term “medieal jaundice” refers to
mtrahepatic bihary obstruction due to viral hepatitis or portal
cirrhosis, among other lesions

While the history and the physical examination, with the aid of
a few laboratory tests, will often permit an accurate differential
diagnosis between hepatic and extrahepatic jaundice, often the
question 1s eventually settled only by exploratory laparotomy In
the patient who 1s not jaundiced and whose Inver function 1s bemng
evaluated prior to portacaval shunt, there 15 usually a relative un-
certamty regardmng the spectfic nature of the pathologic process

The diwagnosis and the differential diagnosis of Iiver diseases may
be considered m terms of whether or not jaundice 1s present If
no jaundice 15 present any of a number of other elinical findings
may still suggest that liver disease exists These mclude hema-
temesis, melena, aseites ankle edema, splenomegaly (often with
secondary hy persplenism), perhaps hepatomegaly (at times with a
lowered prothrombin level and ecchymoses), esophageal varices
on esophagram, altered hair distribution, caput medusae and spider
nev1 If these are present the bromsulfalemn test may be performed
(1n the absence of jaundice which mterferes with the test) If there
18 a significantly greater than 10 per cent retention of the dye 45
mmutes after mtravenous injection hiver impairment 1s probable
If this finding 1s supported by collateral clinical and laboratory
data, mncluding a lowered serum albumm level with a reversal of
the A/G ratio, impaired hiver function 1s virtually certamn A Jowered
prothrombm level that does not become normal after a few days of
vitamm K (20 mg IM bid) also reflects functional liver impair-
ment

Differential Diagnosis of Jaundwce The history and the physical
examnation that mcludes a rectal specimen of feces for personal
inspection constitute the primary data that permut the differentia-
tion of “medical” from “surgical’ jaundice where the distinetion
can be made For example, the history of “gallbladder trouble”—
perhaps associated with previous mtermttent attacks of fever,
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chulls, and jaundice—strongly suggests the presence of a common
duct stone The galibladder, 1f enlarged 1s apt to be tender Here
the stools may be mtermuttently acholic as may the urine mnter-
mittently contamn urobihmogen In this patient the serum alkalme
phosphatase level may be clevated and the eephalin flocculation
and thymo! turbacity studies may be normal until wecks of extra-
hepatic bihary obstruction have produced biliary cirrhosis The pa-
tient with earcimoma of the pancreas mav have all of these How-
ever, here the jaundice tends to be progressive, the stools remam
constantly acholic, no urobilinogen appears m the urine from tune
to time, the alkalne phospatase level usually rises steadily until
a plateau 1s reached and evidence of hepatocellular damage as re-
flected by the flocculation studies appears late The gallbladder may
be palpable but not espeeially tender The duedenal loop may be
deformed and there may be occult blood n the stools Common duct
stricture follows injury at biliary surgery 1n most mstances

Itching (pruritis) 1s more common 1n obstructiv e jrundice than m
hepatitis but this differential feature 15 of hmuted assistance

Infectious hepatitis, m contrast, produces early changes m the
flocculation tests There 15 usually some prgment m the stools and
urobihnogen m the urine The alkaline phosphatase level 1s char-
actenistically withm normal hmts The Inver may be enlarged and
tender

Hemolytic jaundice must 1so be ruled out, but here there 1s
abundant urobihnogen mn the urine and pigment m the stools In-
creased red cell fragility may be demonstrated

Agam, one more often reaches the correct diagnosis through an
experienced analysis of all the data available, rather than on
?:r lf;ai(:;tgi alxl\‘zl Cosx;e hs:\sllleo tes&f And wath all tests he may be wrong
o o ws from 10 days to two weeks to pass

tle observing the patient whose diagnosis 1s n doubt, for hepa-
::}t‘lz ;lnaylfubmde Once jaundice 15 absent a cholecystogram may

gallbladder stones with the likehhood that common duct

stones ire present If an element of pancreatitis exists the serum

amylase level may be elevated A Iive h
o fevel r punch biopsy 18 helpful in

PREPARATION FOR BILIARY SURGERY

Purely elective operations (other than those for hepato-biliary

divease
ase) are often w 1sely abandoned when sertous liver 1impairment
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1s disclosed However, operations for the relief of jaundice or of
portal hypertension often must be performed at a time when Iiver
function 1s far below normal and may even be marginal It 1s not
the purpose to discuss here the many varations of operations on
the Iiver and bihary tract, but certamn general prineiples apply to
the preparation for all It 1s these which will be considercd

For elective cholecystectomy 1n the patient who 1s not jaundiced
special preparation 1s not required, and to obtain a prothrombimn
Ievel or to give vitamin K routmely 1s unnecessary and expensnie
Of course, the presence or highly probable presence of gallstones
will be established by cholecystography If “nonvisualization” of
the gallbladder occurs, the study should be repeated with a double
dose of the 1odme-containing compound, for n some patients the
second study will reveal a normally functioming organ without
stones However, 1f nonvisualization 1s again met with the mereased
dose, gallstones will be found n the vast majorsty of such patients
Oceastonally poor liver function or inflammation around the cystic
duct (1n one patient due to a penetrating duodenal uleer) may
result 1n nonvisualization of the gallbladder on cholecystogram

Prior to surgery an -ray casette should be placed beneath the
Jaundiced patient so that cholanglography can be performed dur-
g surgery 1if indicated Operative cholangiography 1s so helpful,
so safe and so well established that therc 1s no longer vahd excuse
for not employ ing this techniec when common duct stones are found
Blood transfusion 1s not required 1n the uneventful cholecy stectomy,
but at least 500 cc should be available in case of unexpeeted diffi
culties 1 Levin tube 1s often inserted the morning of operation to
decompress the stomach postoperatinely for 24 hours In this way
epigastric discomfort, hiceups nausea or mternuttent vomiting may
be avoided

Preparation of the Jaundiced Patient for Surgery In addrtion to
the careful studies designed to avoid surgery on a patient whose
jaundice 15 due to viral hepatitis, certam important therapeutie
measures are mdicated Vitamun K (20 mg I M each day) 1s ad-
visable to treat or to prevent prothrombin deficieney The appetite
of such patients has often been poor for days or weehs, and an
attracttve high caloriec high-protem diet should be urged to fortify
the Iner and other tissues for the coming surgery Liberal vitamn
supplements are gren cmpirically Blood transfusion 1s grven 1f

anemia exists
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Postoperatnely, when the obstruction has been corrected and
the receding jaundice 15 associated with an mnproving appetite,
therapeutic alimentation should be further stressed

BILIARY TRACT OPERATIONS

Adequate exposure of the structures surrounding the eystie and
common duets 1s essentinl This 1s true regardless of whether one
1s using 1 subcostal or a paramedian meiston for the remos al of exther
an acutely mfiamed or a chromenlls discased gallbladder Swmnee there
exists such 4 wide range of anatomre varintions mn the positions of
the important structures i this area, 1t 15 far preferable to adopt
a “look and see” poliey rather than laboriously to memorize lists
of possible anomalies This 1s not to umply, of course, that
a famiharity with possible deviations may not be of assistance mn
the more rapd 1dentification of the anatomie relationships that
are present m the mdnadual case Essentially, one must ew-
pose the eystic duct, eystic artery, common hepatic duet and com-
mon bile duct The hepatic artery need not be formally exposed,
but 1t should be palpated to sscertam 1ts position and course to
avoid mnjury, especially to the right hepatic branch

Exposure 1s much facihitated by caudad retraction of the duo-
denum This tends to draw the junction of the eystic and common
ducts from beneath the hilar area and mto perpendicular view
A second Deaver retractor 1s used to retract the stomach to the
left and a third 15 used to retract the Liver upward Exposure 1s
further facilitated by vertical traction on the gallbladder or mare
speeifically, on the mfundibulum, this last maneuver, usually per-
formed with a Kelly hemostat, renders mcision of the peritoneum
overlyng the ey stic artery particularly easy to carry out

The dilated common duct should be explored and operatie
cholangiography 1s most helpful n excluding or 1dentifying resid-
val caleub If a stone 1mpacted i the ampulla of Vater cannot be
removed from above, 1t should be approached through a longitudinal
duodenotomy masion, whieh 1s then closed transyersely
fn;f(::al‘%a\}bladder 1s most frequently removed from below upward,

& hgation and dnision of the cystic duct and artery Bleed-
l"l:gurz’oul::i ‘fl;:l:‘;gta:::estt;:g :Feh%illbladdter bed 1s ckised with a con-
tonard the ddentfiart o g " mic catgut Special care 1s directed
entermng the all and hgation of any accessory hile ducts

gallbladder directly Bile spillage from the organ 15
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1s disclosed However, operations for the relief of jaundice or of
portal hy pertension often must be performed at a time when liver
function 1s far below normal and may even be marginal It 1s not
the purpose to discuss here the many varations of operations on
the hver and biliary tract, but certam general prineiples apply to
the preparation for all It 1s these which will be considered

For elective cholecystectomy 1 the patient who 1s not jaundiced
spectal preparation 1s not required, and to obtam a prothrombin
level or to give vitamin K routinely 1s unnecessary and expensive
Of course, the presence or highly probable presence of gallstones
will be established by cholecystography If “nonvisualization” of
the gallbladder occurs, the study should be repeated with a double
dose of the 10dine-contaming compound, for 1n some patients the
second study will reveal a normally functioning organ without
stones However, 1f nonvisualization 1s again met with the increased
dose, gallstones will be found 1n the vast majority of such patients
Occastonally poor liver function or inflammation around the cystic
duct (in one patient due to a penetrating duodenal ulcer) may
result 1n nonvisualization of the gallbladder on cholecystogram

Prior to surgery an \-rav casette should be placed beneath the
jJaundiced patient so that cholangrography can be performed dur-
mg surgery if indicated Operative cholanglography 1s so helpful,
so safe and so well established that there 1s no longer vahd esvcuse
for not employing this techntec when common duet stones are found
Blood transfusion 1s not required 1n the uneyentful cholecy stectomy,
but at least 500 ec should be available in case of unexpected diffi-
culties A Levin tube 1s often inserted the mormng of operation to
decompress the stomach postoperatively for 24 hours In this way
epigastric discomfort, hiecups, nausea or intermittent vomuting may
be avoided

Preparation of the Jaundiced Patient for Surgery In addition to
the careful studies designed to avord surgery on a patient whose
jaundice 1s due to viral hepatitis certamn mportant therapeutic
measures are indicated Vitamm K (20 mg I M each day) 1s ad-
visable to treat or to prevent prothrombm defictency The appetite
of such patients has often been poor for days or weeks, and an
attractive hugh-calorie high protem diet should be urged to fortify
the hner and other tissues for the coming surgery Liberal vitamin
supplements are gnen empirically Blood transfusion 1s given 1f

anemia evists
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Postoperatively, when the obstruction has heen corrected and
the recedmg jaundice 15 associated with an mproving appetite,
therapeutic alimentation should be further stressed

BILIARY TRACT OPERATIONS

Adequate exposure of the structures surrounding the eystic and
common duets 1s essential This 1s true regardless of whether one
s using a subeostal or a paramedian meision for the removal of either
an acutely mflamed or a chromeally diseased gallbladder Sinee there
eusts such a wide range of anatomic variations 1 the positions of
the mportant structures mn this area 1t 1s far preferable to adopt
a “lock and see” policy rather than laboriously to memorize hsts
of possible anomalies This 15 not to iuply, of course, that
a familiarity with possible deviations may not be of assistance
the more rapid 1dentification of the anatomie relationships that
are present i the mdnadual case Issentially, one must ex-
pose the cystic duet, cystic artery, common hepatic duet and com-
mon bile duct The hepatic artery need not be formally evposed,
but 1t should be palpated to ascertam 1its position and course to
avoud mjury, especially to the right hepatic branch

Exposure 1s much facilitated by eaudad retraction of the duo-
denum This tends to draw the junction of the ¢ystie and common
ducts from beneath the hilar area and mto perpendicular view
A second Deaver retractor 15 used to retract the stomach to the
left, and a third 1s used to retract the Iiver upward Exposure 1s
further facilitated by vertical traction on the gallbladder or, more
speerfically, on the mfundibulum, this last maneuver usually per-
formed with a Kelly hemostat renders meision of the peritoneum
overlying the ey stic artery particularly easy to carry out

The dilated common duct should be explored, and operative
cholangiography 1s most, helpful 1n excluding or dentifying resid-
ual caleuli If a stone mpacted 1 the ampulla of Vater cannot be
removed from above, 1t should be approached through a longitudinal
duodenotomy measion, which 1s then closed transversely

The gallbladder 1s most frequently removed from below upward,
following higation and division of the cystic duct and artery Bleed-
Ing pomts are ligated, and the gallbladder bed 1s closed with a con-
tiuous atraumatic suture of chromue catgut Special care 13 directed
toward the 1dentification and ligation of any accessory bile ducts
entering the gallbladder directly Bile spillage from the organ 1s
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prevented or munumized to lessen the rish of postoperative abscess
formation Appendectomy may be performed of 1t can readily be
carried out After hemostasis has been achinved and the sponge
count 15 correct, drams are placed m the subhepatie space and the
abdomen 18 closed In the absence of mjury to surroundmg struc
tures, bile leakage or subscquent bleedmng the convalescence of most
patients 1s rapid and uneventful follonmng cholegystectomy, with
or without evploration of the common bile duct

Postoperative Care

The routine orders (p 63) are sufficient following sumple chole-
cystectomy 1 the average patient

Nasogastrie suetion, 1s indicated previously, will often prevent
nausea and/or vomiting The wound dressings are watched for an
undue amount of bloody or bile-stained dramage and 2re changed
as necessary The drams are shortened on the third PO D and re
moved entirely by the fifth P O D Skin sutures are remoyved on from
the fifth to the seventh day \mbulation 15 begun on the first PO D
The nasogastric tube is removed on the first PO D, and water 15
given by mouth that afternoon Theteafter iginds and then solid
foods are given as rapidly as they are tolerated The patient 1s told
that the ngid a1 ordince of fats (greasy foods) that he observed pre-
operatively to avord further attacks of bihary colic can niow be
relaxed and m good tune, abandoned We do not urge the patient
to eat unlmited amounts of fat unmedately, for we want hmn to
be confident that his difficulty has been removed With this confi-
dence he will not mterpret every mild dvspeptic epsode as mdicat-
ing that hus symptoms prior to surgery were erroneously diagnosed

If 2 T-tube was mserted 1t 15 connected to a dramage bottle nd
the postoperative cholangiogram may be performed as early as the
sixth or seventh POD The T-tube 1s preferably secured firmly
to the abdommal dressings with the appropriate use of adhesne
tape and safety pins

When a disconcerting amount ot bile dramns around the T-tube, 1t
usually 1s an indication that the tube was too small for the size
of the common duct and also that the comreon duct was not closed
snugly around the Jong arm After about s days a cholangtogram
may safely be performed nd when it 1s the vanous unhappy pos-
sibilities that had beset the thoughts of the surgeon wail usually be
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dispelled while there 1s leakage around the long arm as the T-tube
lewes the common duct the medmm flows rcadily mto the duo-
denum and no ressdual stones are visunlized The T-tube 15 removed
ceveral davs liter, the conunon duct eloses promptly and dramage
ceases within from 48 to 72 hours m the absence of distal ductal
obstruction

The postoperatiie complications thit may at tunes oceur are
hemorrhage {perhaps from a branch of the evstie artery ), profuse
bile dramnage due to the division of an aceessory bile duct m the
gallbladder bed to common duet myury or to fatlure to sccure the
cystic duct adequately, <ubhepatic or subdiaphragmatic abscess
with pylephlebitss, igation of the hepatic arters wath hver necrosis,
overlooked common duct stone, ascending cholangitis, postchole-
cystectomy syndrome, pancrealitis due to “false passage’ inflicted
with 1mproper common duct probmg or to other trauma, wound
mfection and herma formation The development of jaundice may
be due to hepatic falure, residual stone common duct stricture or
Dancreatitis

The complications noted above must of course, be dealt with
wdiadually I postoperative bleedmg 15 excesstve and continues,
reoperation may be necessary (If the blood clots and platelets are
present mn adequate nunbers the bleeding 1s probably due to an
unhgated vessel rather than to a defect m the clotting mechansm )
With common duet myjury there may be a profuse bile dramage for
several weeks, and as the drunage censes the patient becomes jaun~
diced This jaundice 15 often assocrated with ascendmg cholangitis
which produees chills and fever

Intraperitoneal abscesses can be difhicult to diagnose as can smgle
or multiple mtrahepatic abscesscs Roentgen studies, aspiration with
Sytinge and needle and exploratory laparotomy are variously used
g‘ie;;;::lﬁusptegtcd that the hepatic artery has been ligated, mas-
anserotn orlﬂm erapy should be given to mlubit the growth of
trent g \\illusmr‘s within the liver, with such treatment the pa-
mastuch as the 1u “ive some considerable degree of liver necrosts,
large portar £ 1ver continues to recerve some oxygen through the

oW
ml’i}l‘:eo;);lt?ked or residual common duct stone, discovered at
and perhaps I:;ratne cholangiogram, will pass m some mstances
many mstances 1f given enough tume (6 to 18
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months) Of course, 1f the stone 1s producing jaundice or the patient
has attachs of pancreatitis, a second operation will be required Pan-
creatitss 1s such a serlous complicaton that when 1t occurs m as-
socration with common duct stones these should be remosed

The postcholecystectomy syndrome (onsists of abdomunal dis-
comfort which 15 often quite sumlar to the symptoms for which
cholecystectomy was performed This diagnosis actually 1s a “catch-
all” for such unrelated pathology as residual common duct stone,
common duct stricture, stenosis of the sphincter of Oddi, pan
creatists, malignaney or long cystic duct stump eontamning at times
2 small stone

PORTAL HYPERTENSION GASTROESOPHAGEAL HEMORRHAGE
AND VENOUS SHUNTING PROCEDURES

Patients with cirrhosis and esophageal bleeding are not numerous
m most commmunities, but they always seem common when one has
the responsibility for thewr care They can be mordmnately de-
manding of mtense effort, merely to heep them alive In other
words, the advanced cirrhotic with portal hy pertension and esophag-
eal bleeding 1s a eritrcally 111 individual in whom therapeutic gams
are usually markedly limited and the ultimate outlooh dismal

The Chinical Evaluation

In our expertence the patient has often been a chronic alcohohe
who may or may not have been told by a physician that he has
cirrhosis He 1s admitted for mild to massive hematemests, with
blood m the stools Jaundice may be promment The mnmediate
problems are to control the blecding restore the blood volume to a
safe level with transfusions and to take preeautions agamst the
threat of hepatic coma It should be bornc m mind that peptic
uleer 1s common m cirrhotics and that the hemorrhage may not be
esophageal m ongmn

(There are, of course a number of causes of cirrhosis other than
alcoholism, ind there are causes of portal hypertension other than

cirrhosis )
Therapeuhc Measures

Immediate Steps

(1) Tran fuse if required (Laters of blood may be vomited m a very few mmutes )
(2) In ert Seng taken Blikemore tube {¥16 42) to control bleeding
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Fic 42—The Sengstal en Blahemorc Tube After the tube has been pissed through
the no-e and into the stomach the di tal or pherical balloon 1s inflated with about
200 ce of aw the amount han ing been e timated by mflatmg a balloon to check for
leaks prior to 1 ertion Traction of from 3 to 4 1bs 1s then exerted on the tube to
bring this balloon firmly upward agamst the cardin Sinee the direction of flow m
the bleeding esophageal 1 arices 18 from below upward this maneuver should markedls
reduce the esophageal bleeding In addition however the upper balloon 13 next
flated and maintained at a measured pres-ure (cheched with blood pres-ure manom-
eter) of about 20 mm Hg Fmally the traction on the tube 1 sustamed b3 means
of a smtahle head harness perhaps of plaster of Paris and 2 coat hanger The lower
balloon mu t not be allowed to be regurgitated into the upper esophagus while m
flated for pulmonary ventilation may be fatally mterfercd with

(3) Flush blood from almentary tract with <alme cathartic to reduce the msk
of ammonia intoication from ammoma formation 1n the bowel

(4) Oral antibiotics (streptomycn neomycin) to reduce bactenal flore and with
1t ammonia formation

(5) Vitamin K therapy (IM) to support prothrombim level as well as adequate
amounts of other known vitamins

(6) Intravenous glucose

(7) Order complete hier function tudies The prothrombin level and the A/G
ratio will be particularly sigmificant 1f surgery 15 to be done Bromsulfalemn

retention marhed?

Further Steps Once the patient 1s out of shoch and further
hemorrhage 1s temporarily prevented by the esophageal balloon,
the mternist-surgeon team has a chance to pause and examimne the
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total pieture There are now essentially four moves to be considered,
asmuch as esophageal tamponade cannot be safely mamtamed for
more than a few days (1) The csophageal balloon can be deflated
at the end of perhaps 72 hours with the hope that bleeding will not
recur, unfortunately, 1t often does (2) The mntra-esophageal varices
can be exposed transthoracteally and higated, as a lumted emergency
measure but not as definitine management (3) An emergency or
delayed venous shunt (portacayal or splenorenal) ean be carried out
(4) The lower esophngus and upper stomach can be resceted (rarely
done at present)

Of these operations none strikes at the basic disease, the cirrhosis,
and thus all are palliative with the muted but crucial objective of
avoiding death from exsangumation Hepatic fatlure 15 not pre
vented, and this 1» the cause of death m many of these mdividusals

Preoperative Preparahon for Portacaval Shunt

Certamn mensures employed were histed above, mcludmg those
designed to maintam an adequate blood volume and to prevent
ammoni1 mtoxication However, once a shuntmg procedure 18
sertously contemplated the hepatic resery e becomes a matter of even
more critical importance W e did 2 transthoracic igation of esophag-
eal varices 11 a man whose total serum bilirubin level promptly
rose from a preoperative value of 70 mg per cent to 19 mg per cent
He had borderline hepatic reserve and his Iiver function never was
adequate to permut a shunt procedure he died of recurrent esophag-
eal hemorrhage weeks later

In brief, a lowered prothrombmn level should respond to vitammn
K therapy and rise to a value of at least 50 per cent of normal,
1f reasonable hepatic reserve 1s present For while coagulation de-
fects may not oceur even at levels much lower than this, one should
not risk such bleeding—not to mention the Iimited hepatic function
exhibited by the farlure of the prothrombn level to return to nor-
mal on parenteral vitamin K Furthermore in the absence of jaun-
dice a bromsulfalein retention of more than 40 per cent at the
end of 45 minutes underscores the very serious rish of hepatic coma
if portacaval shunt 1s performed Finally a reversal of the A/G
ratio, with a serum albumun level of less than 2 7 Gm per eent, 1s also
of poor prognostic 1mport The presence of ascites docs not neces-
sarily contramndicate shunt surgery but 1t constitutes additional
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evidence of serious hepatie disease  Incudentally, ascites per se
has been shown to produce an elevation of portal venous pressure

Actually, 50 very poor 1s the prognosis i severe bleeders unless
some effectis ¢ shunting procedure 15 done that we do not employ
rigid rules of laboratory guidance as to which patients are to have
surgery We reach this decision after total evaluation of the par-
ticular patient under consideration at the time

Immediately prior to surgery a percutancous splenoportogram 1s
performed to establish the presence of a patent portal vem If 1t 1s
not available hecause of thrombosts, a splenorenal shunt 1s earried
out following splencetomy , we prefcr this operation for the acute
bleeder

A rich expenience with portal hypertension 1s recorded m certun
of the appended references
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THE PANCREAS

THE PRINCIPAL surgical Jesions of the pancreas are functionmng
tumors of the 1slets of Langerhans, ampullary eareinoma, and the
complications of pancreatisis The pancreas 1s relatively maccessible
—anatonueally, physiologieally, and roentgenclogieally— =nd the
ciagnosis of pancreatie disease 1s often arrived at late and by ex
cluston of other conditions

Dy and Treatment of Fi Islet Cell Tumors

Perhaps the single most important factor m the diagnosis of
hypermsulimism 1s the suspicion that 1t esusts Orgame hyper-
msulmsm may mamfest itself in a variety of ways, but the most
common one consists of the signs and symptoms whiech oceur fol
lowing an overdose of msulin The patient becomes nervous, per-
haps with tremaor, and eventually may eahibit coma and convulsions
(“eprlepsy”) If the blood sugar 1s measured during an attack, which
usually oceurs several hours after the preceding meal, 1t will usually
be found to be at a level below 60 mg per cent, perhaps from 20 to
30 mg per cent However mdividual patients vary markedly with
respect to the level of hy poglycemia that precipitates an attach

Many patients exhibit bizarre mental aberrations, and psycho-
neurosis, drunkenness or even msanmty may be diagnosed before the
hypogly cemua 1s detected Most cases can be diagnosed if the possi-
bility of organic hyperinsulinism 1s considered and the presence
of Whipple s diagnostic triad 1s demonstrated The postulates of
this triad are that (1) the patient must have “attacks’ during 2
fasting period (often before breakfast) (2) the fisting blood sugar
must be shown to be less than 60 mg per cent durmg an attack
and (3) the ittack must be relieved by carbohydrate therapy
(usually m the form of intravenous glucose solution) When these
three postulates are fulfilled » functionmg adenoma of the islets of
Langerhans will be found m most patients W hercas m the very oc-
casional patient the excessne secretion of msulin may be due to
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diffuse 1stet cell hyperplasia this diagnosis should not be accepted
at operation until the entire pancreas has been adequately exposed
and meticulously mspeeted and palpated for small tumors These
tumors may be multiple m number and are usually browmsh mn
color To accept the dagnosis of diffuse “hy perplasin” too readily
1s perhaps to overlook a functionmg tumor which may later be
demonstrated at autopsy in mtraxenous fusion of glucose solu-
tion will combat the hypermmsulism during surgery

Then a functioning tumor 1s suspeeted surgical exploration 1s
mdicated To attempt to control the hypernsulism by dietary
means often results m excessive obesity, and not to control the
hypoglycemic attachs may result 1 serious bram damage

Postoperatnely the fasting blood sugar level may rise to diabetic
Iex els temporarily, requiring small doses of insulin for control How-
ever, this “diabetic” response subsides 1n a few days, and the patient
15 cured 1f an adenoma has not been overlooked and if the adenoma
removed was not malignant

Carcinoma of the Pancreas

In reviewing the differential diagnosis of jaundice, mention was
made of carcinoma of the pancreas, especially of the head of the
pancreas and partieularly of the ampullary region There 1s 2 grow-
mg tendency to operate only for ampullary carcinoma, since the
results even here are poor and those of pancreatic resection for
pancreatic carcinoma elsewhere In the organ are unacceptable

In brief, ampullary carcinoma usually 18 diagnosed only when 1t
has occluded the common bile duct to produce jaundice The pre-
operatnve preparation 1s that outlined above for the jaundiced pa-
tient The operation most commonly performed 1s either a simple
bypassing procedure, where the distended gallbladder or the com-
mon bile duct 15 anastomosed to the jeyjunum, or a pancreatico-
duodenectomy (Whipple operation) There can be no doubt that
m the very elderly, debilitated individual the bypassmg procedure
1s the method of chowe, 1t relieyes the jaundice and itching 1m-
proves the appetite, at least temporarily rehabihitates the patient,
and has a low operatine mortality In younger patients who are
m farrly good general health, on the other hand there 1s still Justi-
fieation for the formidable pancreaticoduodenal resection, though
here the total “hospital” mortality 1s probably somewhat m ex-
cess of 15 per cent . most hands and the 5 year survnors few
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THE PANCREAS

THe PRINCIPAL surgical lesions of the pancreas are functioning
tumors of the islets of Langerhans, ampullary careinoma, and the
complications of pancreatisis The pancreas 1s relatiy ely inaccessible
—anatomically, physiologieally, and roentgenologically— and the
chagnosis of pancreatic disease 1s often arrived at late and by ex-
cluston of other conditions

Diagnosis and Treatment of Funchioning Islet Cell Tumors

Perhaps the single most unportant factor m the diagnosis of
hypermsulinism 1s the suspicion that 1t ewists Organie hyper-
msulimism may mamfest itself n a variety of ways, but the most
common one consists of the signs and symptoms which occur fol
lowing an overdose of msulin The patient beeomes nersous, per-
haps with tremor, and eventually may exhibit coma and consulsions
(“eprlepsy”) If the blood sugar 1s measured during an attack, which
usually oceurs several hours after the preceding meal, 1t will usually
be found to be 4t a level below 60 mg per cent, perhaps from 20 to
30 mg per cent However, mdnvidual patients vary marhedly with
respect to the level of hypoglycerma that precipitates an attack

Many patients exhibit bizarre mental aberrations, and psycho
neurosss, drunhenness or even msanity may be diagnosed before the
hy poglycemis 1s detected DMost cases can be diagnosed 1f the posst
bility of orgamic hypermsulmism 1s considered and the presence
of Whipple’s diagnostic triad 1s demonstrated The postulates of
this triad are that (1) the patient must have “attachs” during a
fasting period (often before breakfast) (2) the fasting blood sugar
must be shown to be less than 60 mg per cent during an attack
and (3) the attach must be relieved by carbohydrate therapy
(usually mn the form of intravenous glucose solution) When these
three postulates are fulfilled a functioning adenoma of the slets of
Langerhans will be found 1n most patients ¥\ hereas m the very oc
castonal patient the excesstve secretion of insulin may be due to
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thus mtroduce nutrtiy e substances by this means However, where
so much mfammation eusts there 1s often partial obstruction of
the upper small bouel, and the passage of a tube beyond the
proximal jejunum is usually unsuccessful Antibiotics and the hiberal
use of blood transfusions are mdicated Direct surgieal attach on
the fistula 1s not often attempted

Pancreciis ond lts Surgical Complications

In any patient with panereatitis one must mahe certain that no
gallstones or common duct obstruction duc to stenosis of the sphine-
ter of Oddi exists With the latter, surgical exploration may be re-
quired to establish or exelude the diagnosis However, surgieal
exploration 1s preferably not done durmg the acute attach of pan-
creatitis, since the operatn ¢ mortality and morbidity are less when
the condition 15 quiescent After the acute attach has subsided a
caleulous gallbladder 1s removed and the common duct explored
Bihiary tract surgery, when required, represents one of the few
surgieal measures that are effective in preventing further attachs of
pancreatitis

Special measures may be required for the management of certnn
of the following complications of pancreatitis

(1} Shock from blood and flmd o (5) Obstruetive jaundice

(2) Pancreatic necrosisand ab ce sform  (b) Tistulas

ation (7) Pancreatic calesfication
(3} Jeyunal obstruction (8) Intractable pam

(4) Pseudocyst formation

8Shoct  The patient with severe hemorrhagie pancreatitis may
lose many liters of bloody fluid mto the peritoneal cavity and retro-
peritoneal space, and one must not be misled regarding the need
for blood transfusion when the hematocenit level 1s found to be high
Here the plasma loss has exceeded the red cell loss, but both will
have been lost to a considerable degree as needle aspiration of the
distended abdomen will demonstrate Therefore, verv large amounts
(10 L 1 24 hours to mamtam the blood pressure in one of our pa-
tients) of salime solution, plasma or plasma espander, and whole
blood may be required The patient may survive the “shock period”
only to die of massive retroperitoneal sepsts and necrosis If he

survnes the pancreatic and other tissue necrosis, he may eventually
exhibit diabetes mellitus
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Postoperatwe Care Following Whipple Operation  Immediately
after surgery 1t 1s advisable to re-evaluate the necessity for further
blood transfusion In addition to routine postoperative orders the
Levin tube 1s connected to suction, and a tube decompressing the
common duct-enteric anastomosis 1s connected to a dramage bottle
The wound dressings are mspected from tiume to time for excessive
serosangumeous or frankly bloody dramage The nasogastric tube
1s removed on the third or fourth postoperative day, and water by
mouth begun How e er, because of the nature of the anastomoses, 1t
18 well not to force solid food too rapidly Vitamm K and the trans-
fusion of fresh blood will usually control postoperative oozing due
to a lowered prothrombm level

Compheations of pancreatico-duodenectomy are common and
often fatal The most victous complication 1s pancreatw fistula Such
a development may be signaled by severe abdominal pam, shock
or profuse bile stained dramage This may be due to a separation
of the pancreatico enteric anastomosis, or to separation of one of the
other anastomoses (stomach to jejunum or common duct to jeju-
num) which also allows the escape of pancreatic juice In addition
to the peritonitis, tissue digestion and secondary hemorrhage which
often follon pancreatic leahage the resulting mflammatory reaction
may render oral alimentation impossible even when a defunctional-
1zed (Roux-Y) loop was used for the pancreatico enteric anasto-
mosis One can, of course, enter the left upper quadrant surgieally
and perform a jejunostomy for feeding purposes But even so, the
jejunostomy affords a rather meffective route for nutritional
therapy, and pancreatic and enteric fistulas often prove lethal It
has been estimated thit a pancreatic fistula develops m perhaps
from 15 to 20 per cent of cases and that from 30 to 50 per cent of
those who develop the fistula will die Our experience certainly
confirms the extremely serious nature of the combined pancreatico-
enteric fistula

The following measures are used to treat a pancreatic fistula

(1) nasogastric suctton (2) catheter suctton at the dran site to
protect the shin of the abdomuinal wall and to assist in the evaluation
of flmd losses, (3) aluminum paste and a heat lamp further to pro-
tect the shin and (4) mtensne ahmentation by the ntravenous
route and at tumes through a “feeding jejunostomy QOccasionally
one can pass a nasogastric tube beyond the pomnt of leakage and
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tion (external dramage), or mastomosts to stomach, duodenum or
sejunum where a Roun-Y loop 1s preferred (wternal drainage) Smee
the stomach often forms one wall of the false cyst, 1t 15 & simple
matter to produce an opeming mto the cyst through the adherent
portion of the stomach Despite the theoretieal objection that food
mght collect 1 the cyst, this usually does not oceur On G T series
the barium ean not often be demonstrated to pass mnto the cyst fol-
Towing ¢ystogastrostomy

To anastomose the cyst to the duodenum 1s to rish a duodenal
side fistula Such a defect permts the escape of duodenal secretions
and pancreatic juice, and 1t precludes oral feeding Therefore we
generally prefer an 1solated (Roux-Y) yejunal loop for eysto-enteric
anastomosis Should leakage occur the stomach and duodenum are
still available for feeding, and the food can pass down an intact
alimentary canal The pancreatic fistula will eventually close
most patients, though adequate external dramage should be pro-
vided at the original operation Of course, before a eyst 1s anasto-
mosed or marsuptalized one should make certun that tumor ele-
ments are not contamed i 1ts depth

Chronic Pancreatic Fistula A pure pancreatic fistula may close
spontaneously However, 1t may not do so 1if it arises from a mamn
pancreatic duct Under these circumstances either the portion of
pancreas mvolved may be resected or the fistulous trict may be
telescoped 1nto an 1solated (Roux-Y) jejunal loop Meanwhile, the
skin of the abdomen must be protected The volume of fluid loss
from most pure pancreatic fistulas 1s not sufficient to cause a sig-
nificant degree of dehydration Rather, 1t 15 the nusance of re-
dressing the dramnage site and the shin excoriation that are im-
portant 1n the chronic fistula

Iutractable Pan  Chronic relapsing pancreatitis 1s a fearful con-
dition 1 1ts more vicious forms There may be necrosis, abscess for-
mation jaundice and calefication However, 1t 1s the intractable
pan which 15 50 debilitating and demorahzing, 1t frequently leads
to narcotic addiction and may even lead to sumieide

Many different operations have been devised to prevent further
recurrence of the attacks, but none 1s consistently successful In
truth, the management, of severe chronwe relapsing pancreatitis
remams an unsolved medical and surgieal problem Drvision of the
sympathetics 1s a relatively simple operation which affords a meas-
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Corticosteroid therapy has not been definitely beneficial, 1n our
experience

Pancreatic Necrosis and Abscess Formation This complication
will at times necessitate surgical dramage If the abscess develops
m the body and tail of the pancreas and presents as a mass m
the left flank, retroperitoneal drainage 1s readily accomplished by a
left flank meiston When the abscess forms in the head of the
pancreas, however, adequate dramage 15 much less easily achieved
because of the proximity of vital structures which meclude the duo-
denum, common bile duct, mam panereatic duct, portal vemn and
superior mesenteric artery

Jejunal Obstruction In two patients admitted with jejunal ob
struction of obscure etiology, the obstruction was found to be due
to mflammatory constriction of the bowel by subacute pancreatitis
near the higament of Treitz The jejunum was dissected free of
the pancreas, and the obstruction was permanently relieved

Pseudocyst Formation Pseudocysts miy follow pancreatic mn-
flammation due to trauma or the usual “acute pancreatitis ¥ They
may be associated with pamn but perhaps more often they simply
present as a silent epigastric mass (TaBLE 17) They may be excised
1 some 1nstances, but more often 1t constitutes good judgement to
utilize some form of drainage procedure These include marsupializa

TasLE 17—8ulent Abdominal Mass Worl Up

v Retroperitoneal lipoma  fibro
sarcoma rhabdomsjosarcoma
neurogenic tumor adrenal tu
mor teratoma or aneurysm

b Tower Abdomen
1 Ovanan ¢yst (may fill entire

History May Arrorp CLues For
example abdominal trauma leading
to p eudocyst neurofibromatosis of
skin suggesting retroperitoneal neu
rogenic sarcoma or masculinization
suggesting adrenal tumor

2 luysicar Exanmination  Location abdomen)
mobihity consistency of mass n Fibrod
3 ROFATGENOGRAMS To EncLupe  IN m Hydrosalpinx

1 Pathology of alimentary tract
not revealed on roentgeno
gram

TRINSIC  LEs1ons  Gastromtestinal
series barum enema and IV and

retrograde pyelography
SoME DI1AGNOSTIC POSSIBILITIES
a Upper Abdomen or Flank
1 Pancreatic cyst
1 Mesentenc eyst
m Liver spleen or cyst or other
pathology of kidney

-

v Bladder plus certan of those
listed under upper abdomen
v1 Cold abseess
ManaGeveNnT Surgery ndicated af
mass not satisfactorily explained and/
or made to regre 3 by conservative
measures

@
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Splenectomy The removal of avery large spleen can go smoothly
or 1t can oceasion considerable anviety Tirst, two intravenous m-
fusions should be runnmg, to permit rapid blood transfusion 1f
needed (A smgle mfusion may suddenly fail to funetion at a most
entical stage ) Second, adequate exposure greatly sunplifies matters
1f one 15 using a left subcostal meision, 1t may be extended far around
toward the flank, thus permitting division of lateral adhesions under
direct vision Third, blood loss 1s reduced by mitial higation and
division of the splenic artery and the major vemns of the hilum
Injury to the splenic flesure of the colon, left hidney, tail of the pan-
creas and greater curvature of the stomach 1s avoided Major vessels
are wiscly ligated doubly, with a suture higature on the splenic
artery

Followmg removal of the organ the left subdiaphragmatic space
1s rrrigated with sahine solution and thorough hemostasis secured
We usually then place dramns m this area and bring them out
through the lateral end of the meision

Postoperative Care

Most patients run a somewhat febnile course following splen-
ectomy, but the cause of this fever has not been clearlv demon-
strated Abscess formation 1s not common, unless postoperative
hemorrhage oceurred The drams are removed 1 stages and are
out entirely by the fifth PO D

The platelet count may rise to one million during the first week
after surgery, and some surgeons employ anticoagulants to prevent
thrombotic phenomena We do not The white count also rises,
as does the red cell count m many individuals who were anemie

preoperatively The elevated platelet count gradually dechines over
the next week or so
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TasLE 18—Hypersplenism

o

Diaghosis Evaluation of bone mar
row and peripheral blood elements
a Primary Hypersplenism
1 Hemoly tic anemia
1n Thrombocy topenia
m Neutropenta
v Pancytopema

3 PREOIERATIVE MEASURES
2 Routine Check bone marrow
b Adequate blood available for
transfusion and adequate intra
venous <etup for ramd infusion
1f required
4 PosTOPERATIVE MEASURES

4

Secondry Hjy persplenism 4 Routine
1 Portal hy pertension b Remove drain in stages by 5th
n Splenomegaly due to such con POD

ditions as tuberculows Gau
cher » dicease lymphoma ete
2 MANAGEUEAT
a Medical—with corticosteroids
b Surgical—splenectomy if steroid
therapy not effective or lasting

Antibioties

Repeat complete blood count (in
cluding platelets) ¢ 2nd day
Anticoagulants 1f platelet count
r1ses above 1 000 000>

e

=

o

ure of rehef 1n some patients Operations to relieve common duct or
pancreatic duct obstruction are mmportant More recently total
pancreatectomy has agam been advanced as a means of defimtive
management Opiates are to be avoided because of the addiction
hazard Fnally, one will want to be certamn that the pancreatie b1
opstes have not erroneously failed to demonstrate the mfiltrating
pancreatic carcmoma Carcmoma and pancreatitis may both be
present

THE SPLEEN

Surgical mndications for splenectomy are Iimited largely to the
following (1) splenie trauma (2) idiopathiec thrombocytopenie
purpura, (3) congenital hemolytic anemia and (4) hypersplemsm
(other) due to portal hypertension blood dyserasias or other condi-
tions (TABLE 18)

Preoperative Preparation

The measures required are an accurate diagnostic work-up, the
procurement of adequate amounts of compatible blood for the
particular case and the msertion of a nasogastric tube with which
to decompress the stomach at surgery In many patients the trans-
fusion of fresh blood 1s mndicated, whether to supply platelets or
red cells If the patient has been having reactions to “compatible”
blood transfusions, 1s not infrequently 1s the case m congemtal
hemolytic anemia, the use of mtravenous ACTH may reduce the
meidence and severity of such reactions Chech marrow activity
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to secrete the adrenal androgens and possibly some estrogenic ma-
terals Hypersecretion of these androgens results in the adreno-
genital syndrome (pseudohiermaphrodism) n females, and tn macro-
genitosomua precos and precocious puberty n male children

Hjy persecretion of estrogens results in femimzation 1n males

The adrenal medulla sccretes epmephrine, norepinephrine and
perhaps other substances

The thagnosis of cortical hy perfunction must begm w ith climeal
data derrved from the history and physieal examimation which sug-
gest that adrenocortieal hyperfunetion exists For example, Cush-
mg’s syndrome would be suggested by truncal obesity, hirsutism,
moon face, muscle wasting with weakness (the weak fat man)
purphsh striae, perhaps ecchy moses, amenorrhea and plasma chem-
wstry alterations The diagnosis 1s confirmed by demonstrating an
elevated plasma 17-21-hydroxycorticosteroid level, or one that 1s
elevated above 60 gamma per cent (total, mcluding both free and
conjugated forms) after 25 umts of ACTH have been mfused over
a 4 hour period The urmary excretion of corticoids 1s elevated, as
18 the excretion of 17-ketosterowds m many eases

In contrast, the adrenogemital syndrome affects primanly the
gemtaha, the secondary sex characters and the musculature That
15, whereas Cushing’s syndrome could be produced deliberately by
gnvmg large doses of hydrocortisone over an extended period, the
adrenogental syndrome would be produced by giving androgens
such as testosterone to females Thus, the adrenogenital syndrome
15 manifested by enlargement of the clhtoris (pseudohermaphro-
dism), a male pubic hair escutcheon that extends 1n a peak toward
the umbilicus, amenorrhea, flat breasts, a hushy voice, mereased
facial haw and a muscular build without the fat distribution which
produces the usual female contours The urinary escretion of 17-
hetosteroids 1s elevated (normal adult level, about, 10 mg /24 hours)
and, to a lesser degree, the excretion of corticoids may also be ele-
vated However, whereas in Cushing’s syndrome the hy drocortisone-
like steroids predommate, n the adrenogemital syndrome the tes-
tosterone-like steroids have the ascendancy

The plasma electrolyte values are not nearly so helpful diag-
nostieally as are the plasma and urinary steroid measurements It 15

true, however, that potassium loss 1 Cushing’s syndrome tends to
produce metabolic alkalosis
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THE ADREMAL GLANDS, and 1n particular the adrenal cortices, oceupy
a highly important position m the response to surgery beeause of
thesr far reaching eflects on metabolism It 15 not surprsing, there-
fore, that conditions of hyperfunction and hypofunction of the
adrenal cortex should present varable and often highly complex
chnical phenomena The correct interpretation of such phenomena,
and the management of the underlying metabolic deviations which
make them possible, constitute the basis of mtelhgent preoperative
and postoperatn e treatment 1 the field

THE ADRENAL CORTEX
Diagnosis of Adrenocorhicol Hyperfunchon

It 13 11 the management of adrenocortieal hy perfunction that
surgery 15 usually required though nonfunctioning tumors do arise
Therefore, 1t 15 useful to consider briefly the physiologie poten-
tialities of the cortical steroids that may give rise to the manifold
physical and biochemical phenomena whieh constitute the several
more or less distinet syndromes

The adrenal cortex i1s divided mnto three rather well defined zones
which actually constitute three organs m one, smce the hormones
produced are fairly specific for the zone in question The outer
zone 18 the zona glomerulosa and 1t has to do primarily with the
regulation of water and salt metabolism It 1s considered to be the
probable source of aldosterone, and hyperfunction of this zone may
produce the sodium retentton and potasstum derangements which
are found 1n prumary aldosteromsm The middle zone 1s the zona
faserculata, and 1t 1s considered to be the chief source of the common
corticosteroids such as cortisone and hjdrocortisone, the gluco-
corticords An excess of these steroids which regulate carbohydrate,
protem, fat and, to an extent flind metabolism, results mn the diffuse
metabolic changes met in Cushing s syndrome The mnner zone 1s
called the zona reticularis and the cells of this layer are considered

206
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would not wish to treat a patient with a possibly mahgnant tumor
w1th conservatiy ¢ methods— even 1f medieal therapy were effective,
whieh 1t 15 not

Preparahion for Adrenalectomy

et us assume that the patient has Cushing’s syndrome (due to
either adrenocortical hyperplasia or tumor) or the adrenogenital
syndrome due to tumor Surgery 1s to be performed How should
the patient be prepared for adrenalectomy ?

As a rule the patient with the adrenogential syndrome will need
no special preparation, other than the use of adequate amounts of
hydrocortisone during and following adrenalectomy for removal of
the tumor on the mvolsved side In contrast the patient with Cush-
mng’s syndrome may be admutted m a state of advanced metabolic
depletion For example a large potasstum deficit may have re-
sulted 1 hypokalemic metabolic alkalosis, and a liberal potassium
mtake will be required A high protemn diet 1s also advantageous
Smee polycythemia may be present, preoperative blood transfusion
may not be needed Even with Cushing’s syndrome, however,
relatively httle corrective action 1s effective until the functioning
tumor or most or all of the functioning hy perplastic tissue has been
resected Vigorous corticosteroid replacement therapy 1s required
m these patients

Subtotal Versus Total Adrenalectomy There still enists a con-
siderable range of opinton concerning whether total or radical sub-
total adrenalectomy should be done 1 the presence of hyperplasia
that 15 causing Cushing’s syndrome Total adrenalectomy does, of
course, produce permanent absence of adrenal tissue, 1t renders
the patient completely dependent on corticosteroid therapy While
the effect of subtotal adrenalectomny for hyperadrenocorticism 1s
amilar to that for subtotal thyroidectomy for hyperthyroidism

(namely, the reduction of the mass of functioning tissue without a
reduction m the hormonal stimulus, ACTH or TSH, respectry ely)
the results are less certan 1n the case of subtotal adrenalectomy The
remaming “nubbm” of adrenal tissue around the central e may
enlarge, and the syndrome of hyperadrenocorticism may recur m
some cases Thus, since unreleved Cushing s syndrome 1s not com-
patible with 1 normal longevity, the av atlability of increasmgly
sunple and effectne replacement therapy has fostered an ever
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The rare femmizing syndrome due to an estrogen secreting tumor
n males 1s frequently due to a malignant tumor Only a few cases
have been reported

Fmally a wide range of partial or mtermediate examples of
endoerine dysfunction are encountered that cannot be readily clas-
stfied 1nto any of the mam groups

Roentgen studies include a soft tissue film for visualization of an
adrenal tumor, mntravenous or retrograde py elogram to rule out renal
displacement, gastrointestinal series to disclose further an extrinsic
mass, retroperitoneal oxygen or earbon dioxide msufflation to out-
Ime the kidney area, esammation of the sella turcica for widenmg
or eroston, and studies of bones elsewhere for osteoporosts

Management of Adrenocortical Hyperfunction

Both Cushing's syndrome and the adrenogenital syndrome are
more often caused by adrenocortical hyperplasia than by adreno
corticnl tumors In the case of hyperplasia, the mtial stimulus 13
derived from an inereased rate of ACTH secrction by the pitustary
gland However, 1t 15 now well established that a pitwitary tumor
1s of atself ineapable of producing “basophilism”, 1t acts solely
through the ACTH effect upon the adrenal cortex In the case of
adrenocortical tumors, on the other hand, the hypersecretion of
sterords derrves from stimulus within the tumor itself, that 1s, neo-
plasia 1s autonomous and 1s ittle affected by ACTH, whereas hyper-
plasia results from the ACTH stimulus

Tumors of the adrenal must be removed, for they may be mahg-
nant The management of Cushing’s syndrome due to hyperplasia
differs from that of the adrenogental sy ndrome that 1s due to hy per-
plasia Bilateral subtotal or total adrenalectomy 1s the treatment of
cholce n the management of Cushing’s syndrome, since no medical
therapy 1s effectrve With the adrenogenital syndrome, i contrast,
the use of oral or parenteral cortisone or hvdrocortisone will sup-
press the ACTH stimulus to the patient's adrenal cortices This
results m a reduced secretion of adrenal androgens which 15 re-
flected m a diminished unnary excretion of 17-hetosteroids How-
ever, 1if the adrenogenital syndrome 1s due to tumor mstead of to
hyperplasia the Jevel of 17 hetosteroid excretion in the urme will
not decline to a normal level This 1s an umportant pomnt i de-
termining the management of the adrenogenital syndrome, for one
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runats course The mdications for the use of adrenocortical steroids
unmediately prior to, during and following surgery are now farrlv
well defined For the most part, they represent states of relative or
absolute adrenocortical msufficieney, but certam other conditions,
such as allerzie states due to drugs or effects of certain poisons, may
also respond to mtravenous steroid therapv

The mdiscriminate use of adrenocortical steroids, where there
exists no reasonable possibility that they may be needed, simply
imposes an additional complicating factor during what might other-
wise be a purely routne postoperative recovery In contrast there
15 no substitute for adrenocortical replacement therapy when 1t 1s
(infrequently) required

What Patients are likely to Need Adrenocortical Supplementa-
twn at Surgery?

A ABSOLUTE AND RELATIVE ADRENOCORTICAI INSUITICIENCY

(1) Adrenalectomy (cxciston of tumor hyperplastic tissue, or of normal tissue
for hypertension or milignancy)
(2) Adrenocortical hvpofunction due to
(a) Chrome Addisonian fulure (tbe hypopittars m  ‘primasy  etc)
(b) Atrophy following prolonged cortisone theraps for 8 medteal disea e
(e} Adrenal meta tases especially 1n bronchogenmic ¢ircmoma
{d) Severe infection (Waterhouse Fridericheen syndrome)
(3) Muscellaneous ercumstances where additional adrenocortical effect may
prove bereficial
{a) Allergie reactions to blood protein hvdrolisate pontocame etc
{b) Hypersplemssm prior to and durng surgery to permut platelets to mse
and postoperati ely when thrombocviopenia with bleeding has developed
(c} In postoperatine shoch where there 1s mo particular reason te suspect
adrenocortical madequicy but where blood replacement mproved pul
monary ventilation ind other measures have proved meffective The oc
casional patsent will re poud ta TV steroid therapy
(d) Thyroud eriets

(e) To prepare patients with certain dieases (eg ulcerative colitis) for
surgery
How to Determmne whether Adrenocortical Therapy 1s Required

A KRNOWLEDCE OF FACTORS WHICH PREDISPOSE TO ADRENOCOR-
TICAL INSUI'FICIENCY
B EVIDENCL OF CHRONIC ADRENOCORTICAL TAILURE
(1) General (1nelud: and weight lo_g)
(2) Plwsma chemustry values (low N1 and Cl elevated k and NP.N)
C SIGN\S OF ACUTL ADRENOCORTICAL FAILURE
{1) Shoek




210 TOTAL SURGICAL MANAGEMENT

more radical surgical approach to the management of Cushmg’s
syndrome Many surgeons now prefer to perform bilateral total
adrenalectomy Our preference still 1s to excise all of the right
adrenal, and all but a small “nubbm” surrounding the central vemn
on the left If the condition recurs, the remainder of the left adrenal
15 easily located and excised at a second operation

PREOPERATIVE AND POSTOPERATIVE CARE OF PATIENTS NEEDING
ADRENAL STEROID SUPPLEMENTATION
The use of corticosteroid replacement therapy mn shock was men
tioned 1n connection with the management of that condition The
purpose here 1s to offer a more detailed outline of the general prob
lem of adrenocortical replacement therapy n surgieal patients

Background and Philosophy

The adminstration of adrenocortical sterord therapy to various
patients commg to operation was begun on a broad scale when
cortisone was made available Prior to this, the use of adreno-
cortical extract and desovycorticosterone had been confined largely
to patients having resection of adrenal tissue and more especially,
those with a functioning adrenocortical tumor or hyperplasia that
was producing Cushmng’s syndrome or vinhsm However, there
had been early clinical studies mvolving the use of adrenocortical
extract m the treatment of burn shock and other hypotensive states
not clearly due to adrenocortical farlure This use of the extract
was not particularly renarding and 1t was quite expensive

With the advent of relatively mexpenstye cortisone, though, many
surgeons employed the steroid in a wide variety of disease states as
preparation for and support during operation For example, 1t was
reported that debilitated subjects who were simply “not domng
well” chnically could be substantially improved and rendered fit
for surgery by a few days of cortisone therapy In fact, some even
went so far as to state that all patients coming to major anesthesia
should be given cortisone prophylactieally mn case some of them
had unwittingly recerved prolonged steroid therapy for a medical
condition such as arthntis Such an approach was, of course, both
wasteful and otherwise impractical

Fortunately, this early period of perhaps justifiable exploration
regarding the uses and limitations of a potent new drug has largely
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run its course The mdieations for the use of adrenocortical steroids
immediately prior to, during and following surgery are nos fairly
well defined For the most part, they represent states of relative or
absolute adrenocortieal msufficieney, but certan other conditions,
such as allergie states due to drugs or effects of certam posons, may
also respond to mtrayvenous sterowd therapy

The mdisermminate use of adrenocortical steroids, where there
¢eusts no reasonable possibiity that they may be needed, sumply
1imposes an additional compheating factor durmg w hat might other-
wise be a purely routne postoperatnve recovery In contrast, there
1s no substitute for adrenocortical replacement therapy when 1t 1s
(infrequently) required

What Patients are likely to Need Adrenocortical Supplementa-
tion at Surgery?

A ABSOLUTE AND RELATIVE ADRENOCORTICA! INSULTICIENCY

(1) Adrenalectomy (exession of tumor hyperple tie tisue or of normal tissue
for hypertenuion or malignancy)
(2) Adrenocortical hypofunction due to
(a) Chronte Addisonian failure (tbe hypopituwitart m ‘ pnmary  ete)
(b) Atrophy following prolonged corticone therapy for a medieal dicae
(¢} Adrenal metast1 es e pecaily 1 bronchogeme circinoma
(d) Severe mfection (Waterhouse Friderich en syndrome)
(3) Miscellaneous ecircumstances where additional sdrenocortical effect may
prove beneficial
(a) Allergic reactions to blood protemn hydrolysate pontocame etc
{b) Hypersplemsm prior to and dunng surgers to permit platelets to n e
and postoper tn ely when thrombocy topenta with bleeding has developed
(c) In postoperatnie shoch where there 15 no particular reason to suspect
adrenocortical madequacy but where blood replacement improved pul
monary ventilation and other mea<ures have proved meffectne The oe-
canonal patient wall respond to 1V sterord therapy
(d) Thyrewd ersig

(e) To prepare patients with certamn diseases (eg  uleeratwe colitis) for
surgery
How to Determine whether Adrenocortical Therapy s Required

A BNOWLEDGE OF FACTORS WHICH PREDISPO.
TICAL INSUFFICIENCY 1SPOSE O ADRENOCOR

B EVIDENCE OF CHRONIC ADRENOCORTICAL TAILURE
(1) General {includ and
weight loss)
(2) Plasma chermstry values (low Na and Cl eley atedg}\ :ud NPN)
C SIGNS OF ACUTE ADREMNOCORTICAL FAILURE
(1) Shoek
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(2) Hyperthermia

(3) Tachycardia

(4) Apprehension followed by disorientation and later coma

This 15 a chmcal dugnosis To awut blood chemistry changes or plasma teroid
determnations i acute failure may result m death of the patient

What Materials may be Used i Therapy?
A HYDROCORTISONE

(1) The current mainstay of operative adrenocortical sterord therapy

(2) Repre ents 21lmo t 85 per cent of normal adrenocortical ecretion

(3) Pose es m rarious degree essentially all the multiple physiologic po
tentialities of adrenocortical hormones

(4) Has proved adequate «mple and convement in most mstances

(5) Effect dissipated 1 about four hours following intravenous mjection

B ACTH—UMNDER SOME CIRCUMSTANCES
C CORTISONE PREDNISONE AND PREDNISOLONE

(1) Cort1 one 15 less used than formerly It repre<ents only a small fraction of
the normal adrenocortical secretion and furthermore <ome beheve 1t 1s
first converted to hnvdrocorticone at the t1 sue level before 1t 15 utilized

(2) Predni one and predmicolone repre ent newer analogues of corticone and
hydrocortisone respectively They possess a greater anfy mflammatory effect
than the parent compounds but produce less <odrum retention and potassium
and nitrogen lo s In general they are currently used for long term medical
therapy not for short term ! ation duning and foll surgery
(dosage sarable about 20 mg /day)

D ALDOSTERONE Water-electrolyte regulating hormone Not yet available
m therapeutic amounts

I DESO\YCORTICOSTERONE Occasionally required when hydrocort: one
does not produce an adequate effect on water and electrolyte metabohem
(dosage 5to10mg IM)

Hydrocortisone Therapy During and Immediately F ollowing Op
cration

A DOSAGE

(1) For most patients 100 mg IV 1 a low drip of «aline or gluco e solution
guen over etch 8 hour pertod duning the first 48 hours postoperatively 18
asdequate Thereafter 1t 13 reduced

(2) If exces ne fever and merea mg pulse rite suggest n ufficient dosage
merease to 100 mg /6 hours

B SIDE EFTECTS

(1) There are relatively fen erious side effects or sequelae of short term therapy
before during and following surgery

How Long should Therapy be Continued and How Rapdly can
1t be Withdrawn?
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A DURATION

1) Depends on ewrewm tances If guen purely prophy Jactiealls 1n pnulcnt x;ho
mght have adrenal hypofunction em u wally reduce do age rapidlv after
from 48 to 72 hours If used followmg adrenal resection must taper off more
owly and muntenance dasage may be req i p 1ly or per Iy

B WITHDRAW \L T'OI LOWING “ACUTL THERAPY

{1) Suggested chedule following major <urgery

(1) Firet 24 hours 100 mg IV /8 hours—300 mg /24 hours

(b) Second dnv  Same as first 21 liours

(c) Third day Switeh to 50 mg of Wvdrocartt one g 6 hours by mouth

(d) Fourth day 2 mg of hydrocorts one q 6 hours PO

(e) Fifth day 2omg b:d PO

(1) Susth dry  Stop sterad therapy and follow elwteal findings and plasma
chenmistry values Stgns of acute falure (chnteal diagno 13} or subacute or
chronie failure (1 g NP\, declining pla-ma sodium and chlonde levels)
require retastitution of hydracarts one therapy perhaps i a ociation with
ACTH (2> mg IM qad) to timulte the adremal cortices

Funally, prolonged supervision by a physician 1s mandatory when
borderline adrenocortical actvity exists

THE ADRENAL MEDULLA MANAGEMENT OF PHEOCHROMOCYTOMA

The pheochromocytoma 1s a functioning tumor of the adrenal
medulla which seeretes epmephrine and norepimnephrme In the
typical case the condition 1s manifested by paroxysmal attachs of hy-
pertension Associated may be headache, circumoral pallor, tremor,
abdominal pain, or nausea and vomiting, mn some patients all are
present The attacks may be rare early m the disease, but as time
passes they are apt to mcrease m both frequency and severity At
times there may be associated upper gastromtestinal bleeding The
attachs may be apparently spontaneous, or they may also be pre-
cipitated by some specific activity, such as posttion or by strammng
at stool Eventually the hypertension may become continuous

The diagnosis 1s estabhshed on the basis of history and physieal
examination, plan and special roentgen studies to delineate a retro-
peritoneal mass, and lysis of the hypertension by some drug such as
Regitine or dibenamine At times a flank tumor may be palpated and,
even 1f the tumor 1s not felt, palpation of the abdomen may precipi-
tate o typeal attack The plain film of the abdomen may disclose
a soft tissue shadow above and medial to the Lidney, or an mntra-
venous pyelogram may reveal renal cisplacement However, the

pheochromocy toma may be located almost anywhere 1n the ab-
domen or even 1n the thorax
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For the confirmatory evidence afforded by sympatholytic drugs
to be achieved, the patient must of course have hy pertension at the
time the drug 1s given by drip mntrivenously A fall mn the blood
pressure to approximately normal levels constitutes a positive test
There do oceur, of course, falsely positive tests, that 1s, a patient
whose hypertension 1s “essential” and not due to pheochromocytoma
may exhibit a dechine 1n the blood pressure Ievel However, a positive
Regitine test, when combined with positive collateral evidence, re-
quires exclusion of a pheochromocytoma by laparotomy More
recently, the plasma levels of the catechol amines (representing
epwmephrine and norepmephrine) have been shown to be elevated
during the characteristic hy pertensive attacks These determinations
should render the diagnoss of pheochromocytoma much more pre
cise

There continues to be a considerable difference of opinion as to
nhether the shock-like state that may develop following remosal
of the pheochromocytoma 1s due to the acute heart failure from
excessive amounts of epinephrine-like substances or to the with-
drawal of such substances Obviously this 1s 2 matter of therapeutic
importance, since 1f the first explanation were true one would wish
to use a sympatholy tic drug (such as Regitme or dibenamine), and
1if the second hypothesis were true one would wish to give epl-
nephrine therapeutically tapering off the dosage gradually We
beheve (but are not certain) that the phenomenon results from
excessive amounts of sympathomimetic ammes, and we advise that
the blood pressure be maintamed at reasonable levels throughout
the mnduction of anesthesta and the subsequent surgery This can
be done by beginning a slow drip of erther Regitme or dibenamine
before the patient leaves his room for the operating suite, and con-
tinuing the mnfusion throughout operation

Most pheochromocytomas are not malgnant, and once the) are
successfully removed the patient 1s cured unless irreparable vascu-
lar dimage has occurred About 10 per cent of these tumors are
bilateral and agam, they may occur at varous sites withm the
abdomen or even m the chest Neurofibromatosis may co-exist

REFERENCES
1 Awemenr F Cu hings syndrome Harvey Leet 35 123 1912-1013
9 Hagoy J D Pathophysiology in Surgery Biltimore Williams and Wilkins Co

198
3N n.;ws I, Hyperadrenocorticism Pediatries 8 533 1049



19  Pieoperatwe and Postoperative
Care of Infants: A Few Guides

The purpose here will be to present a sheleton outlme of some
of the bastc essentials which one must know 1 managing mfants and
young children before, during and followmng surgery For a more
extensis e and detaled coverage of preoperatne and postoperative
problems the monograph of Kiesewetter 1s recommended

FLUID AND BLOOD REQUIREMENTS

The mfant must daily take i a volume of flud that 1s approsi-
mately equal to one-half of his entire extracellular volume of per-
haps 1500 cc , this 15 n marhed contrast to the intake of an adult,
which at 2500 cc would represent only one-sinth of the extracellular
flmd volume Therefore, an adequate daily fluid intake 1s of eritieal
mportance 1n the sich imnfant, for his extracellular fluxd reserves
are sharply limmted This 1s borne out by the fact that in the com-
plete absence of water intahe the infant may survive for only three
or four days, whereas an adult may Iive for 10 days or more
Vomuting, diarrhea, fever, trauma, simple dehydration or blood loss
maeident to operation are all serious causes of fluid disequilibrium
m children

The volume of fluid replacement required 1n a dehydrated mfant,
perhaps with hypertrophic pylorie stenosis, may be estimated on
the basis of weight loss and the physical signs of dehydration The
general rules given previously (p 12) can be appled to children
also, but greater care and contmued ohservation are required to
avord underhydration or overhydration Acid-base unbalance de-
velops more readily 1 infants because of thewr more fragile buffer
systems and limuted electrolyte reserves, and the treatment of alka-
lotic tetany or metabolic acidosts with an acidifying agent or an
alkalizing agent, respectiv ely, 1s more often required than 1n adults

In summary then, the volume of water loss 15 estimated on

215
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For the confirmatory evidence afforded by sympatholytic drugs
to be achieved, the patient must of course have hypertension at the
time the drug 1s given by drip intravenously A fall i the blood
pressure to approxinately normal levels constitutes a positive test
There do oceur, of course, falsely positive tests, that 1s, 2 patient
whose hy pertension 1s “essential” and not due to pheochromocy toma
may exhibit a dechine 1n the blood pressurelevel However, a positive
Regitine test, when combined with positive collateral evidence, re-
quires evclusion of a pheochromocytoma by laparotomy More
recently, the plasma levels of the catechol ammes (representing
epmephrine and norepinephrine) have been shown to be elevated
during the characteristic hypertensive attacks These determimations
should render the diagnosis of pheochromocytoma much more pre
cise

There continues to be a considerable difference of opmion as to
whether the shock-like state that may develop following removal
of the pheochromocytoma 1s due to the acute heart failure from
excessine amounts of epmephrine-like substances or to the with-
drawal of such substances Obviously this 1s a matter of therapeutic
mmportance, smce 1f the first explanation were true one would wish
to use a sympatholy tic drug (such as Regitme or dibenammne), and
if the second hypothesis were true one would wish to give epi-
nephrine therapeutically tapermg off the dosage gradually We
believe (but are not certamn) that the phenomenon results from
excessi e amounts of sympathomimetic ammes, and we adyvise that
the blood pressure be mamtaned at reasonable levels throughout
the 1nduction of anesthesia and the subsequent surgery This can
be done by beginning a slow drip of either Regitine or dibenamine
before the patient leases his room for the operatng swite, and con-
tinumng the mfuston throughout operation

Most pheochromocy tomas are not mahgnant, and once they are
successfully removed the patient 1s cured unless irreparable vascu-
lar damage has occurred About 10 per cent of these tumors are
bilateral and, again, they may occur at various sites within the
abdomen or even in the chest Neurofibromatosis may co exist

REFERENCLES

1 Awsment ' Cushings syndrome Harvev Lect 85 123 1932-1913
o Hamoy J D Pathophysiology m Surgers Baltimore Willams and Wilkins Co

1928
3 Wikns L Hyperadrenocortict m Pediatnies 3 533 1919



CARL OF INFANTS
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Tanwy 2t—Dardy hequirements per Squnee Veter of Body Surface Area

Water (ml) Na(mFq) K ¢mFq) CHO (Gm )
Infant 1500 60 &0 m~z§
Ten yoar akd 1500 60 G0 60-75
Adult 1500 60 0 60-70

Taniy 22~ ipproztale Nernwal Woater Requirements

Age mtfkg 728 he
3 days 80
3 months 130-140
3 monthe-2 years 100-12>
4 sewrs~§ yers 90-100
10 years Vi
18 yenres 50
B0 ml 5% suvose sn mater supphes 3 Gm glucose minnnum jor protein spanng
effect
TrLe 23~Sodiwm and Potassrum Requirements—24 Hours
A F Sa KRG
[ Nt 33‘::‘-”7 * m%(lch)ngcr o Lact (Ec' Geer® quE 3
14 17 1 110 130
1 30 145 100 230 2
2-3 36 2 230 230 28
4-5 43 28 300 410 35
Adolescent 80 50 550 600 60
TapLe 24—Sedatites for Infants and Chaldren*
Ave Wt Phepobarbrtal ac Mosph Demesot
Axe b ) hembatal [ (4%
Newborn 7
& mos 16 30
1yr 2 0 10 10
23r¢ prg 60 14 20
4yrs 35 %0 24 25
6yrs 45 100 40 40
818 55 o 54 15
Wyrs o6 1.0 690 50
12318 50 200 8¢ 50

From Czors R E The Surgers of Infancy and Childhood Pliladelplua W B

Saunders Co 1953
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the basis of the history (eg, intake? urmary output?), measured
weight loss, and other physical findings such as shin turgor (for
marhed dehydration, 8 per cent of body weight to be replaced with
flurd, for moderate dehydration, 6 per cent, and for mld dehydra-
tion, 4 per cent) The electrolyte and acid-base derangements are
estimated from determmations of the plasma sodum, chlorde,
CO;, and potassium levels

The flud requirements for infants and children of different ages
and sizes are expressed 1n yarious ways m TABLES 19-23 For the most

TarLE 19—Body Surface Area (Infanis)*

Body Weight Kg Body Weight Lbs Surface Area
1 22 10
2 44 15
3 66 20
4 88 25
5 1uo 29
[ 132 33
7 154 38
8 17 6 42
9 198 45
10 220 49
15 330 64
20 440 82
25 55 0 95
30 66 0 111
35 770 123
40 83 0 134

* From hie ewetter W B Pre and Po.toperative Care in the Pediatric Swgieal
Patient Chicago Year Book Publishers Inc 1956

TABLE 20—Homeostatic Limits 1n Parenteral Fhurd Therapy*

Floor Cilog
Glucose 75 Gm /sq m /21 hrs 350 Gm /sq m /24 hrs
Sodium 10 mEq /sq m /24 hrs 225 mEq /sq m /24 hrs
Chloride 10 mEq /sq m /24 hrs 225 mLq /sq m /24 hrs
Potassium 10 mEq /sq m /24 hrs 225 mEyq /sq m /24 hrs
Phosphorus 03 Gm /sq m /24 hrs 20Gm /sqm /24 hrs
Water 0 7 ce /mOsm solute 10 @ cc /mOsm solute
Water 900 cc /sq m /24 hrs 2700 cc /sqm /24 hrs

* From Talbot N B Cranford J D and Butler & M Homeostatic imits to
safe parenteral find therapy New England J Med 2,8 1100 193
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Fic 43—Apparatus for Blood Transfusion in Infants The volumes of blood nfused
m mfants are small and must be precisely measured (After Smith R M Blood re
placement i thoracic surgery for children JAMA 261 1124 1956 )

warmmg mittress Take care to avoid a burn Water mattress for cooling
where needed

(3) Appropriate meston for procedure

(4) Mimmize handhng of the bowel

(5) Maumum pulmonary ventilation posable particularly a problem duning intra
thoracic operations

(6) Instruments appropnate for situation

(7) Mawmtam adequate blood volume

POSTOPERATIVE CARE

{1} Dressings Subcutreular <han closure with application of collodion where feasible
Na ogastric and other tubes mu t be carefully anchored with adhestye tape or
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part these represent normal or average requirements, and the actual
losses 1 the mndividual case with vomiting or diarrhea must be
carefully evaluated and fluid replacement ordered accordmngly

Blood replacement, whether for acute or chromc loss, 1s conducted
along the lines presented previously (p 30) Preoperatively the
hemoglobin and hematocrit levels are restored to reasonably ade-
quate values (eg, 12 gm /100 cc blood) The mnfant may safely
be transfused a volume of 10 ce /pound at one mnfusion Of course,
1if acute loss 15 occurring the volume lost 1s immediately replaced
This 15 best regulated by the use of dry sponges at surgery, weigh-
mg them as they are discarded wet with blood, too, the blood as-
pirated from the operative field 1s collected mn a graduated trap
bottle and this volume 1s noted When one realizes that the total
blood volume of the 3 Xg mnfant 1s only about 3 X 100 or 300 cc
at most, the stark necesstty of minimizing blood loss and of replac
ng loss as 1t occurs becomes crystal clear A suitable set-up with
which to administer blood at surgery 1s shown in FIGURE 43

PREOPERATIVE MEASURES

(1) Diagnosis History physieal exammation and appropriate roentgen studies

(2) Gastromntestinal decompre sion with suction where mdicated

(3) Fluid and blood replacement (ria 43)

(4) Psychic preparation of the child preferably in concert with the parents

(5) A cut-down at the anhle where laparotomy or thoracotomy 1s planned

(6) Feedings of mfant (bottle) continued until within 4 hours of urgers After
the age of 2 they eat their last meal the evening before bemg allowed hiquds
up to mudnight If operation 15 delaved the next morning for seyeral hours a
gluco ¢ nfusion may be started at surgery Agam 1t 1s wise to assume that
all children admitted for emergency urgery have eaten recently regardless
of what the mother behieves <urgery 13 postponed for 3 hours when po wble

(7) Vitamin k (5 mg /dav) 1s given to newborn and premature mfants to combat
a po sible hy poprothrombinemia Vitamimn C (2 to 75 mg/day PO or Sc)
15 used to off et o scorbutic tendency and thus to improve wound hetling

(8) Antibiotics or chemotherapeutic agents are often indreated where potential or
actual mfection exista (Gantrism—60 mg/lb/2t hours pemeillin—10000
units/1b /24 hours imtramuscularly  <treptemycn or Terramy ctn—20 mg /Ib/
24 hours PO or IM  Aureomvein—10 mg /b /24 hours)

(9) Fever hould be reduced below 102 F per rectum preoperatisely ( edation
aspirm 1n do ige of 100 mg PO or per rectum q 3 hours alcohol water
<ponging beneath an elcetrie fan rehy dration)

(10) Sedation as needed (TiBLE 24)

OPERATIVE CONSIDERATIONS

(1) Competent ame the 1a by one fumiliar with the problems v olved
(2) Prevent exce-nne heat lo s durng surgery by use of warm water bottle or
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atelecta 12 Trequent gentle na otrachel suction may be needad to asast the
baby i cleanng the major air pr~gee Anlibiobics nre emploved routinels
folfowng faparotoms or thoricotoms an the very voung

(6) 1bdonunal (ntestinal) distention Vomiung of guwtne content  with aspira
tion of this materinl into the lungs< and re ultant pneumonitie 19 quute common
m mhnte In fact m our experience 1t 1s one of the most prominent sources
of po toperitine mortahits 1n the small infint Tor this reason the stomach
should be kept decompressedd with erther a small pla tic or urcthral (no 10)
catheter connected to gentle continuwous suction

(?) Restramts The infant necds to be re truned onlv when an mntris enous infu on
18 running or when he maght molc ¢t a pecal dre ing at n mo t entical stage
of wound healing There 1s an increased 1 k of pulmonany a piration when a
child 15 hept immobilized on hus hack wath all four estremities ecured

GENERAL COMMENT

Far more than n adults, the preoperative and postoperati e care
of mfants, especially regardmg flmd replacement, for esample,
requires practical experience and refinement of technie In fact,
there 15 only 2 superficial resemblance between the ntravenous
adminstration of flmd to an adult as compared with the ntra-
venous admimstration of fluid to a premature mfant (ric 44)

Emergency surgery m children frequently has to do with erther
appendicitis or alunentary obstruction The causes of obstruction
n 110 consecutiv e cases are g1y en 1 TABLE 25, and certam diagnostic
considerations 1n TABLE 26

- -

'

T 41—Premat 1
such patients ure Infant wn Isolette Phy 1ologic reserves are often mimmal m
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TasLe 25—Causes of Alimeniary Obsiruction tn Infants and Children*

o Average Age

Strangulated Inguinal Hernia 41 2318
Congenital Hypertrophie Pyloric Stenosis 17 1 mo
Heocecal Intussusception 16 6 mos
Anomalies of Rotation 6 1 mo

Undescended Cecum 5

Volvulus of Small Bowel 1
Adhesions 8 5yrs

Postoperative 3

Post peritomtis 3
Congemtal Atresia or Stenosis [} 217 mos

Duodenum 3

Ileum 2

Jejunum 1
Imperforate Anus 6 <1day
Annular Pancreas 4 5 mos
Meckel s Diverticulum Obstructing Ileum 2 7yrs
Hirschsprung s Disease with Obstruction 2 36 days
Colono colie Intussusception (Polyp) 1 431
Strangulated Umbilical Herma 1 23rs

Total 110

*From Wilkon H Hardys J D and Farrmger J L Jr  Intestinal obstruction

I Causes and management 1 infants and children Ann Surg 141 778 1955

1n some 1n tances shin sutures to prevent their bemg pulled out by the nfant
Wounds that mu t be dres.ed are covered completely with adhesne fape
Sedation Infants and children need erther a barbiturate or morphine m ap
propriate do age postoperatively (p 217) Morphine 13 perhaps 2 bit more
hazardous than a barbiturate 1n the very voung but 1t 15 quite sati factory for
children above 1 year of age
Fhads There 15 a great reluctance to remos e the cut-down at the end of opera
tion for 1t does facihtate ub equent flmd admimstration Nevertheless 1t
entails considerable r1 k of exce e hydration 1if for no other reason than that
a con tant drip 18 required to mamtain patency of the plastic tubing within
the vemm Too the clamp regulatmg inflow may not function properh <o that
the entire 1ntake caleulated for the next 24 hours runs in withm 2 hours
Pulmonary edema mav (and does!) result In general 1t 1s perhaps safer to
remove the cut-down after the blood replacement has been achieved In any
event 1t should not remain at one 1te for longer than 72 hours at most Oral
ntake 15 resumed as soon as possible and within 12 hours if laparotomy has
not been performed
(4) Vatal sgns The character of the respirattons and the rectal temperature are
most important m imfants Exces 1ve fever may ense convulstons and 13 to be
prevented by the measures outhned above
(5) Respuatory problems The major problems of the postoperatn e infant are often
respiratory 1 nature—whether due to larypgeal edema pneumomts or

@

¢
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20 New osu gery, Urology, and
Gynecology

NEUROSURGERY

As witH oTHER special tvpes of surgery, neurosurgery requires
the use of special knowledge, procedures, and mstrumentation to
achieve satisfactory results In fact, to the mtern the field of
the neurosurgeon may appear to be a most difficult and confusing
ane Neuertheless, there 1s an orderly series of steps which, 1f tahen
methodieally, usually permts mntelligent diagnosis and effective
preoperatnne and postoperatne care In this respect, then, the
neurosurgical worh-up may be compared to the “standard” work-
up of a urologic case or the series of procedures destgned to 1dentify
the nature of a chest lesion Since the purpose here 1s to emphasize
problems which pertamn to general surgery, the following neuro-
surgreal considerations will be gnven 1n more or less outhne form

History and Physical Exammation

In neurosurgery one 1s concerned with the identafication of lesions
which may be amenable to surgical correction and with the exclusion
of those which are not For example, hemiplegia due to cerebral
hemorrhage 1s at times difficult to differentiate from a bran tumor,
but the former would not be amenable to surgical therapy whereas
the latter might be Frequently treated lesions clude neoplasms
traumatic hematomas (e g , subdural and eprdural), infections (e g,
bramn abscess), aneurysms, congenital defects, Parkmsomsm and less
common conditions

In general of course, the clinical findings are largely related to
changes m the nervous system If the lesion 1s m the braimn, both
general and focal phenomena may be produced General phenomena
mclude certain of the signs of mereased intracranial pressure (eg
vomuting) focal signs inelude specific nerve losses which 1dentify
the probable anatomie location of the leston Spinal cord lesions pro-
duce, primanly, focal signs by virtue of nerve defieits

223
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Tama 26—~Almenlary Obstruction in Infants Diagnosic Pomis
1 Date of onset suggestive 4 Roentgenogram
Immediately after birth a Site of high obstruction usually
a Atresia of duodenum jejunum mdicated by distribution of gasn
ileum or colon gastro intestinal tract I need
b Malrotation volvulus of small contrast medium wse Lapoidol or
bowel thin barium
¢ Congemial bands or adhesons b If gas m colon jnvert snfint to
d Imperforate anus a trate distal estent of
At tno weeks or more emonstrate drstal extent of gas in
a Hypertrophic pyloric steposs low obstruction
(most common) ¢ Free atr cuggests perforation
b Anpulir pancreas d Barum cnema often helpful 1n
¢ Undescended cecum ruling tn or out colon obstruction
After one month or 1ntussusception Absence of
a Strangulated hernia cecum from usual position suggests
b Intussuseeption malrotation pcrhaps  associated
2 If vomitus contains bile obstruction with other anomalies

15 below ampulla of Vater

May pass mecomum and still be ob

structed
{Farber test search center of stool
microscopreally for epithelial cells pearance suggests mecontum ileus
which have traversed bowel 1n but mav sl o be pssociated with
utero) low atresia

*Trom Wilkon H Hardv J D and Farnnger J L Jr  Intestwpal ob truction
1 Caus< and management in nfants and children Apn Surg, 241 778 1921

Dilated small bowel but collap ed
colon—atresia to be -uspected
Granulated or ‘ground glass ap

e

o
-

Feeding of Infants
The followmg two stmple formulas are recommended by Gross

(1) T'vaporated milk 6 oz
Water 8oz
509, Iaaro {red label) 8 oz
{= approumitely 20 cal per oz )

{2) Whole milk 16 0z
Water 214 oz
50% karo (red label) 14 oz

(= approximately 20 cal per o0z )

Feedings are grven on a 3 hour or 4 hour schedule 1n amounts to
supply 2¥% to 3 ounces (50 to 60 calores) per pound of bady eight
per 24 hours

REFERENCEs
1 Gross R E The Surgery of Infancy ind Childhood Pluladelphia W B Siunder

Co 1923
2 haesewerrER W B Pre and Lo toperatne Care sn the Pednitric Surgi I atient

Chicago, Year Book Publi bers Inc 1926
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NEUROSURGERY

As witH OTHER special types of surgery, neurosurgery requires
the use of special hnowledge, procedures, and mstrumentation to
achieve satisfactory results In fact, to the mtern the field of
the neurosurgeon may appear to be a most difficult and confusmg
one Nevertheless, there 1s an orderly series of steps which, 1if taken
methodeally, usually permits mntelligent thagnoss and effectnie
preoperatne and postoperative care In this respect, then, the
neurosurgeal work-up may be compared to the “standard” worh-
up of a urologic case or the series of procedures designed to 1dentify
the nature of a chest leston Since the purpose here 1s to emphasize
problems which pertam to general surgery, the following neuro-
surgieal considerations will be given 1 more or less outhne form

History and Physical Examination

In neurosurgery one 1s concerned with the identification of lesions
which may be amenable to surgical correction and with the exclusion
of those which are not For example, hemiplegia due to cerebral
hemorrhage 1s at times difficult to differentiate from a bramn tumor,
but the former would not be amenable to surgical therapy whereas
the latter might be Frequently treated lesions include neoplasms,
traumatic hematomas (e g , subdural and epidural), infections (e g,
brain abscess), aneury sms, congemtal defects, Parkimsonism and less
common conditions

In general of course, the clinteal findings are largely related to
changes m the nervous system If the lesion 1s i the bram, both
general and focal phenomena may be produced General phenomena
include certamn of the s1gns of mereased mtracranial pressure (e g
vomiting), focal signs nclude specific nerve losses which identify
the probable anatomic location of the lesion Spinal cord lesions pro-
duce primarily, focal signs by virtue of nerve defiats
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TanLE 26—Alkementary Obstruction in Infants Diagnostic Ponts

1 Date of onset suggestive 4 TRoentgenogram
Immediately after birth a Site of high obstruction usually
a2 Atresia of duodenum jejunum indieated by distribution of gas in
teum or celon gastro intestinal tract  If need
b Malrotation volvulus of small contrast medium use Iipoidol or
bownel thin banum
¢ Congenital band or adhesions b If gas n colon invert infant to
d Imperforate anus demonstrate distal extent of gasn
At two weeks or more
a Hypertrophmic piloric stenosis low obstruction
(most common) ¢ Free nir suggests perforation
b Annular pancreas d Barsum enema often helpful 1
¢ Undeccended cecum ruling 1n or out colon ohstruetion
After one month or ntussusception Absence of
a Strangulated herma cecum from usual posttion suggests
b Intussusception malrotation perhaps associated
2 If vomitus contains bile obstruction with other anomalies
1s below ampulla of Vater ¢ Dhlated small bowel but eollapsed
3 May pass meconium and still be ob
structed colon—atresia to be =uspected
(Farber test search center of stool f Granulated or ground glaxs ap
microscopeally for epithelial cells pearance suggests meconium sleus
which have traversed bowel but may also be assocated with
utero) low atresia

*From Wilkon H Hardy J D and Famnger J I Jr Intestinal obstruction
I Causes and management 1n nfants and cluldren Ann Surg 141 778 1951

Feeding of Infants
The following tw o sunple formulas are recommended by Gross

(1) I vaporated mlk 6oz
Water 8oz
50% Karo (red label) 8 oz
{= approximately 20 c¢al per oz )

(2) Whole milk 16 oz
Water 2% oz
0% haro (red label) 1'% oz

(= approximately 20 cal per oz )

Feedings are given on a 3 hour or 4 hour schedule in amounts to
supply 2% to 3 ounces (50 to 60 calories) per pound of body werght
per 24 hours

RLFERLNCES
1 Gross R E The Surgery of Infaney and Cluldhood Philadelphia W B Saunders

Co 1953
2 haesrwerrer W B Pre and I o toperitne Cire in the Pediatric Surgical Patient

Chicago Year Book Publi hers Inc 1926
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symptoms the probable anatomie position of the mass Most
well known are the classic Jachsoman (motor) convulsions There
15 usually obseryed a serics of elonse jerky moyements which involve
progressn ely different portions of the body on one side, because of
the erossmg of the pyramidal tracts, the convulsion on the right side
of the body 15 the result of 4 ccrebral lesion situated m the left
half of the brun and vice verst These umlateral seizures may
eventually mvolve both sides In addition, there are various other
types of “seizures” which may be precipitated by a mass lesion or
by a small but wrrtatine leston These cannot be detailed here but
they meclude pam seizures (perhaps a sensation of pamn m a part),
serzures myoly mg special senses (e g, visual, auditory, olfactory or
gustatory, depending on the location of the lesion), and autonomice
seizures such as yawning vomiting or changes in blood pressure,
pulse rate or temperature here may be psychical serzures or hal-
lueinations, where the patient “hears” sounds that are not present
or where there are personality changes The signs of cerebellar
dysfunction (e g, past-pomting, atauia with deviation of gut to
stde of lesion, nystagmus) are famihar to most physicians

In contrast, rather than hyperactive motor seizures on the side
opposite an increasing mass lesion, there may be motor or sensory

hypoactivity The most commonly obsersed marked elinical example
1s the “stroke” or “apoplexy ”

Signs and Symptoms of Spinal Cord Lesions

In general, the manifestations of spmal cord lesions of surgical
importance are pain (localized or referred), motor weakness, sen-
sory loss, dimmshed reflexes and muscle wasting
Further Diagnostic Procedures

Whereas a very great deal can often be learned from the historv
and physical examination regarding the presence, locahization and
even the possible nature of a bram lesion, certain additional meas-
ures are very helpful

Lumbar Puncture (v1¢ 45) While there are cireumstances (par-
treularly 1 the presence of evidence of marhedly increased mtra-
cramal pressure) where lumbar puncture mnay bemndvisable, definite
information 1s often gamed The pressure should be carefully
measured before flud 15 withdrawn 1f 1t 18 elevated above 200 mm
(of CSF flwd) only enough flud for microscopie exammation
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Signs and Symptoms of Brain Lesions

Increased Intracramal Pressure (Acute) When the mtracranal
pressure 15 acutely increased there 1s not time for manjy of the phe
nomena associated with a chronie nerease to develop MMost promt
nent are severe hcadache which may precede coma and changes
vital signs (7 body temperature, | pulse rate, | respiratory rate,
and a rise and later a fall in the blood pressure)

Increased Intracramal Pressure (Chronc)

Headache In the early stages of the development of a mass lesion
within the unyielding bony confines of the eranium, pain may not
be severe In fact, more often headache of minor or moderate degree
may have been present for weehs or months before 1ts persistence
and severity drive the patient and his physician to take steps be-
yond the use of symptomatic medication such as aspirin with or
without codeine Fairly characteristically the headache 1s especially
noticeable on ansing 1 the morning (due to altermg cerebrospial
flurd pressure dynamies?), 1in contrast to “tension” or sinus head
aches which more commonly develop later in the day

Vomiting  Headache and vomiting usually without nausea, are
classic phenomena of mecreased intracranial pressure and should
always prompt at least an exammation of the eyegrounds

Papilledema The choked (optic) disc affords the most readily
detected confirmatory evidence of the chronieally mereased intra
cranial pressure suggested by headache and vomiting The elevation
of the disc margins 1s often associated with hemorrhages and exu-
dates Visual field defects will often be present but will vary with
the anatomic location of the tumor and with the amount of tempo-
rary or permanent damage suffered by the fibers of the optic nerves
due to the mereased mtracranal pressure

Diplopia  Double mages are of course, due usually to weakness
of one or more of the extraocular muscles The abducens nerve (VI)
1s the one most frequently affected Initially the defect 1s shght and
only the subjective diplopia 1s detected Late, however, squint may
be apparent to the examiner

Focal Phenomena In addition to the above general evidence of
a mass or space occupying leston withm the cramal cavity (which
mght be due to simple edema), localized specific lesions such as
aneurysin, abscess, tumor or hematoma may produce focal or loca
lizing phenomena that enable one to determine from the signs and
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Roentgenography

Plamn Shull Films The tramed specialist 1s required for the
mterpretation of the finer details of head roentgenography, but
certain abnormalities can be detected by the less experienced For
example, an obiious shull fracture may be visible, or 2 caleified
pmeal gland may be seen to have been displaced laterally away
from a mass lesion If fontanelles have not entirely closed, the head
may enlarge The sella tureiea may be eroded, espeeinlly the dorsum
sellae 1n the presence of 1 pituitary tumer

Intracranal Anglography Many neurosurgical seryices now pro-
ceed from plam shull films directly to percutaneous carotid anglog-
raphy The contrast medium employed 1s often 35 per cent Urohon
or Diodrast From 10 to 20 ce are rapdly wjected and, as 2 rule,
the mnternal carotid artery and 1ts branches on the injected side
are well outlined The types of information sought are, first, aneu-
rysmal dilatation of a branch, second, oceluston of a branch, third,
displacement of branches by mass lesions Depending on the dis-
placement of the anterior, middle or posterior cerebral branches, one
may localize the site of the mass leston Extrayasation of the medium
may disclose a ruptured aneurysm

Pneumoencephalography The ventricles, cisternae and cerebral
suler may be filled with air and thus outhined for “contrast” visuali-
zation by one of two methods If the CSF pressure 1s not sig-
nificantly elevated at lumbar puncture, one may withdraw the
flud and replace 1t with air With the patient i a sitting position
the air will rise and, 1 many wnstances, ill even the lateral ven-
tricles However, if obstruction 1s present along the outflow tract
of the CS F from the choroid plexuses n the ventricles, the visuali-
zation of the lateral ventricles will not be accomplished An alter-
natine method—and the one generally used where nereased intra-
cranal pressure exists—is ventriculography Here burr holes are
placed and the air 1s mtroduced directly mto one or both of the
lateral ventricles This represents more of an undertalung than does
mtroduction of air by the spinal route, smee 1t myolves a surgreal
procedure However, ventriculography does avoid the hazard of
reducing the pressure of the spinal fluid when that in the shull may
remain eley ated and force the brain stem nto the foramen magnum

By whichever route the ventricles are filled with air to permit
their visualization, the location of a mass lesion can be wentified
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Fia 45—Lumbar puncture can be performed with the patient in erther the sitting
or the Iateral decubitus powition If there 19 reason to su pect a marhed merease m
cerebrospinal flurd pressure neurological consultation should be requested

should be removed Moreover, if headache and papilledema have
already suggested the presence of increased intracranial pressure,
a fine needle should be used to mimimze the size of the perforation
of the nonelastic dura (further leakage of spinal flud following
withdrawal of the needle 1s considered to be the commonest cause of
postspinal headache) If the pressure 1s abruptly reduced, down
ward movement of the bram may result in fatal compression of the
bram stem Many neurosurgeons prefer to place burr holes, from
which cerebrospmal fluid may be removed by ventricular tap, rather
than to risk spmal puncture

In general the followmg data may be gained from the lumbar
puncture (1) the diagnosis of increased CSF pressure, (2) the
red cell count which, if increased 1n the absence of a “bloody tap,”
may disclose subarachnord hemorrhage, (3) elevated white cell
count (1f polys suspect abscess with menmngitis—if 1ymphocytes,
suspect possible bram tumor) (4) elevated total protemn content
which, if greater than 100 mg per cent, majy be due to a bram tumor,
(5) tumor cells may be 1dentified by a tramed cytologist if the
neoplasm has penctrated the menmges, (6) the sugar content (nor-
mal, 50 to 80 mg per cent) and chloride content (normal, 119 to
128 mEq /L) may be reduced m purulent meningitis
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Roentgenography

Plan Shull Films  The truned specinhst s required for the
mterpretation of the finer details of head roentgenography, but
certam abunormalities ean be detected by the less experienced For
example, an obvious shull fracture may be visible, or a caleified
pmeal gland may be scen to have been displaced laterally away
from a mass lesion If fontanelles hase not entirely closed, the head
may enlarge The sella tureren may be eroded, especially the dorsum
sellae n the presence of 1 pituitary tumor

Intracramal Anglography Many neurosurgical services now pro-
ceed from plain skull films dircetly to percutancous carotid anglog-
raphy The contrast medium employed 1s often 35 per cent Urokon
or Dhodrast From 10 to 20 ce are rapidly mjected and, as a rule,
the iternal carotid artery and 1ts branches on the injected side
are well outhned The ty pes of mnformation sought are, first, aneu-
rysmal dilatation of a branch, second, occlusion of a branch, third,
displacement of branches by mass lestons Depending on the dis-
placement of the antertor, middle or posterior cerebral branches, one
may localize the site of the mass lesion Extrayasation of the medium
may disclose a ruptured aneurysm

Pneumoencephalography The ventricles, cisternae and cerebral
suler may be filled with air and thus outhined for “contrast” visuali-
zation by one of two methods If the CSF pressure 15 not sig-
nifieantly elevated at lumbar puncture, one may withdraw the
fiuid and replace 1t with air With the patient i a sitting posttion
the ar will rise and 1n many nstances, fill even the lateral ven-
tricles Howenver, 1f obstruction 1s present along the outflow tract
ofthe CS T from the choroid plexuses m the ventricles, the visuali-
zation of the lateral ventricles will not be accomplished An alter-
native method—and the one generally used where mereased mntra-
cramal pressure extsts—1s ventriculography Here burr holes are
placed and the air 1s mtroduced directly into one or both of the
lateral ventricles This represents more of an undertaking than does
Introduction of air by the spmal route, simee 1t mvolves a surgteal
brocedure However, ventriculography does svoid the hazard of
reduemng the pressure of the spinal fluid when that m the skull may
remam elevated and force the bram stem mto the foramen magnum
thzi \“1:;;}11122 route the ventricles are filled with ar to permut

on, the location of a mass lesion can be identified
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1n many or most mstances by virtue of the indentation or displace-
ment of one or another of the ventricles 1 hereas lumbar preumo
encephalography may be performed as a part of a routme worh-up
of the patient suspected of having a mass lesion of the bramn, the
ventriculogram 1s often performed munediately prior to an an-
tierpated formal crmotomy, 1f indieated

Myelogram The subarachnoid spacc can be outlined with a radio
paque substance to demonstrate partial or total obstruction by a
tumor, fracture or hermated imtervertebral dise

The Llectroencephalogram (ELG) The electroencephalogram 15
an mtiegral part of the work-up of the patient who manifests mtra-
cranial pathology which may or may not be amenable to surgical
attack Either mereased or dinmished electrical activity may be
recorded over the leston Unequal electrical activity between the
two cerebral hemispheres 1s, agam, important evidence that mtra-
cranal pathology exists An expert 1s required to interpret accurately
the electroencephalogram which 15 nonspecific at best, that 1s, the
tracings suggest that pathology 1s present but they do not identify
the nature of the disease

UROLOGY
Renal Disease

Routine Evaluation (seep 7)

Urmalysis Pyuria and hematuria (TABLE 28) are very important
findings 1n urologie patients However, these data are significant
only when the specimen has been properly collected for study In
males a satisfactory speciunen for routine analysis and culture can
be obtamed by first cleansing the meatus with green soap and then
collecting the urine after the first fen c¢ have been voided In
females a negatne vouded specimen 1s sigmficant but a positne
voided specimen 1s not significant Females should not be catheter-
1zed, however, except where the voided specimen has exmbited
positive findings, for unnecessary catheterization often causes un-
necessary cystitis A consistently low specific gravity must be care-
fully evaluated with the aid of appropriate renal function tests

Blood Chemstry N PN ereatinmme “C0O_”, Cl, Na, K, I, Ca,
urte acid and alkalme phosphatase if stones are present

Renal Function Tests The PSP urea clearance and concentra-
tion tests are frequently mdicated The mtrasenous pyelogram pro-
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Tapur 27—Causes of Hematuria and Pyuria*

1 Hrwatusta Nephntis, stone tumor, 2 Prumn Contricted bladder nech

trauma polyesstic di ea ¢ stncture median bar, cystitis pelvic stone
acute or chromic cystihs (with or pentrenal suppurition mvading urt
without ulceration) foreign body niry trict spinal diease  (Pott s
urethnitis, pyonephrous, tuberculo cte) prostititis pro tatic abecess,
«s prvelonephntis nfected hydro pyelonephntis  pyonephrosis, renal
nephrosts and ~ystemic can ¢s (¢ g tumor, semnil vesiculitis  urethral
purpara hemoplulin leuhemiy stricture, renal tuberculoss, urcteral
scursy drug posomng ete) stone urethral stone

* Modified from Campbell M T' Principles of Urology Philadelphin W B Saun
ders Co 1957

vides a fawly good indication of the concentrating powers of the
hdneys The mtroduction of ureteral catheters at cystoscopy will
pernut differential study and evaluation both as regards function
tests and unnalysis The color intensity of mtravenously mjected
mdigo carmine as 1t appears at the ureteral orifices during cystos-
copy affords valuable information, a deep blwsh hue mdicates at
least fair renal function on the side bemng visuahzed

Roentgen Studies Renal stones are visible on the plamn roentgen
study m perhaps 80 per cent of eases Intravenous and retrograde
pyelography provide information regarding renal and ureteral fune-
tion, pathology and the presence of both hidneys Aortography has
been employ ed with mncreasmg frequeney to demonstrate both renal
and adrenal pathology

Bladder or Prostatic Disease

(1) Is obstructne uropathy present?
(a) Decompress urinary tract (with catheter where po 1ble riGugrs 46)
(b} Eralunte renal function and pathology ( ee aboyve)
(2) Biopsy bladder tumor at cystoscopy or prostatie earemoma with punch biopsy
GQf mdieated)
(3) Search for sheletal metastases 1f tumor suspected Order acid and alkaline
vho plata ¢ levels if prostatic caremnoma 18 suspected
(4) If patient 13 not admutted 1 acute urmary reteption 1nsert mdwelling catheter
(Fia 46) 1f residual urime 18 greater than 200 ml Place all such cathetenzed
patients on Gantnwm for everal duvs prior to prostatic surgery
(5) Bilateral vsosection 1s performed priod to pro tatectom) by many urolog t
(6) Special permus 10n mu t be secured prior to orchiectomy e
(7) Ti total ey<tectomy for carcinoma 1s contemplated the bowel should be pre
pared for uretero inte tinal anistomosis These men ures include a low resnx:h
diet gentle saline cathartics an aral antibiotie such as streptomsem or n N
mjyem and preoperatis e enemas until returns are clear " mee



228 TOTAL SURGICAL MANAGENENT

n many or most mstances by virtue of the indentation or displace
ment of one or another of the ventricles Whereas lumbar pneumo-
encephalography may be performed as a part of a routine work-up
of the patient suspected of having a mass lesion of the bram, the
ventriculogram 1s often performed unmediately prior to an an
ticipated formal craniotomy, 1if mdicated

Myelogram The subarachnoid space can be outlined with a radio-
paque substance to demonstrate partial or total obstruction by a
tumor, fracture or herniated intervertebral disc

The Llectroencephalogram (LEG) The electroencephalogram 1s
an mtegral part of the work-up of the patient who manifests intra-
cranial pathology which mmay or may not be amenable to surgeal
attack Either mereased or duninished electrical activity may be
recorded over the lesion Unequal electrical activity between the
two cerebral hemispheres 1s, again, important evidence that mtra-
cramal pathology exists An expert 1s required to nterpret accurately
the electroencephalogram, which 1s nonspeeific at best, that 1s, the
tracings suggest that pathology 1s present but they do not wdentify
the nature of the disease

UROLOGY
Renal Disease

Routine Fvaluation (seep 7)

Urinalysis Pyuria and hematuna (TaBLE 28) arc very unportant
findings 1n urologic patients However, these data are sigmficant
only when the specimen has been properly collected for study In
males a satisfactory specimen for routme analysis and culture can
be obtamned by first cleansing the meatus with green soap and then
collecting the urme after the first fen cc have been voided In
females a negative vorded specimen 1s significant but a positive
voided specimen 1s not significant IFemales should not be catheter-
1zed, however, except where the vorded specimen has exhibited
positive findings, for unnecessary catheterization often causes un-
necessary cystitis A consistently low speeific gravity must be care-
fully evaluated with the aid of appropriate renal function tests

Blood Chemistry N PN creatimmne, “CO 7, Cl, Na, K, P, Ca,
urie acid and alkalme phosphatase 1if stones are present

Renal Function Tests The PSP urea clearance and concentra-
t1on tests are frequently mdicated The mntrasenous pyelogram pro-
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TapiLe 27—Canses of Hematuria and Pyurta®

1 Heaarurra Nephribis stone tumor, 2 Pyt ria Contricted blulder neck,

trauma polievstie di ese strictuse mediin bar evstitis, pelvie stone,
acute or chronic eystitiz (with or perireml suppuration vading un
without wlcerition) foreign body mry tract gpnal diease (Pott s
urethritis  pyonephrosis, tuberculo ete) prostitie pro tiic absee <,
15, prelonephint nfected hydro pyelonephritis, pyonephrous, renal
nephrous snd systemie cau es (e g, tumor seminil sestcuhtss  urethral
purpura hemophtlia,  leukenus atrnicture renl tubereuloss ureteral
<eurvy drug po: oming, cte) stone urethril stone

*\fodified from Campbell M I Principles of Urology Philadelplia W B Saun
ders Co 1907

vides a fairly good mdication of the concentrating powers of the
hidneys The mtroduction of ureteral catheters at eystoscopy will
permut differentinl study and evaluation both as regards function
tests and urinalysis The color mtensity of wtravenously njected
mdigo carmine 1s 1t appears at the ureteral onfices during ey stos-
copy affords valuable information, a deep blmsh hue mdicates at
least fair renal function on the side bemg visualzed

Roentgen Studies Renal stones are visible on the plain roentgen
study 1n perhaps S0 per cent of cases Intravenous and retrograde
pyelography provide information regarding renal and ureteral func-
tion, pathology and the presence of both hidneys Aortography has
been employed with mereasing frequency to demonstrate both renal
and adrenal pathology

Bladder or Prostatic Disease

{1} Is cbstructive uropathy present?
(a) Decompre 5 utimary tract (with catheter where possible rFrauee 46)
(b) Esvaluate renal function and pathology (sce above)
(2) Biopsy bladder tumor at ey to copyv or prostatic earcimoma with punch biopsy
(f indicated)
{3) Search for <keletal metastases f tumor uspected Order aad and alkalne
pho phata e levels if prostatic earcinoma 15 suspected
(4) If patient 1s not admitted m acute urmary retention sert mdwelling catheter
(ric 48) 1f re wdual unine 13 greater than 200 ml Place all such citheterized
patients on Gantri in for several days prior to prostatic urgery
{0) Bilateral vaso ection 15 performed priod to pro tatectomy by many urologists
(6) Specsal permi won must be secured prior to orchiectoms
(7) If total ey tectomy for caranomn 18 contemplated the bowel <hould be yre
pared for uretero mtestmal anastomo 1= The e men ures melude a4 low residue
diet gentle saline cathartics an oral antibiotic such as streptomycir or neo
) em and preoperatns e enemas until returns are clear
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Fic 46—Cathetcnization 13 to be avorded except where clearly neces iy If re
peated cathetertzation 1s Likely to be required 2 Folev mdwelling catheter should be
me<erted and left m place Bladder urine 1 u ually tenle and the poitine urnne
culture may have been derned from the urethra Urinars tract infection con titutes
a common and 1mportant po toperative complication Gantri n 13 safe and 1s fre

quently effectine
GYNECOLOGY
Preoperative Care

The principal considerations which set gyneccologic procedures
apart from other operations which mvolve the lower abdomen are
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the measures which are used to achie e accurate preoperatise diag-
nosis

The lustory and physteal examnation mclude particular emphasis
on the gynecologic features m question The menstrual history 15
espeaally 1mportant as 1s the exstence of a vagmal discharge The
cervieal smear and/or culture mnay disclose uterme eancer or gonor-
rheal mfection If the cell study 1s suggestive of tumor, formal
cervical biopsy m four quadrants (with comzation of the cerviy
and/or dilatation and curettage of the uterus where mdieated)
should be performed Possible pregnaney may be confirmed by
appropriate tests for this condition Prior to hysterectomy all psy-
chologic marital, and general and local pathologic considerations
should be carefully evaluated and the indieations for surgery clearly
established

Postoperative care 15 not especially different from that for other
abdommal operations Smee the ahmentary tract has usually not
been opened, bowel function 1s generally re-established promptly
Bladder and ureteral mjuries are not rare m association with hyster-
ectomy, and small bowel obstruction may result from adhestons
to the sutured peritoneum at the pelvic floor s with all operations
m the area, operations on the permeum are often associated with
temporary ability to vord Thrombophlebitis of the deep 1ems of
the leg follows gynecologic surgery m a fair number of mstances
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Fic 46—Cathetenzation 13 to be avoided exeept where cleirly necessiry If re
peated cathetenization 1s hikelv to be required a Folev indwelling eatheter should be
m erted and left mn place Bladder unme 15 u-ually tenle and the poitne unne
culture mayv have been derived from the urethra Urinary tract infection constitutes
a common and ymportnt po toperatine compheation Gantrr n 15 <ife and 15 fre
quently effective

GYNECOLOGY
Preoperative Care

The prmeipal eonsiderations which set gynecologic procedures
apart from other operations which mvolve the lower abdomen are
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Prevent  obrtruchon
Adequate  biood vedoccmcnt of alrwcy

Adequate oxygen concentrohon
n nspired  gas

Prevent ‘aspration  of
astnc  contents
fvoid danger of excessve 9

dosoge of anesthenc ogent Fresh soda lme n  cannister

to remove CO, n closed

Adequote  minute volume anesthesia

of ventilohion

Fic 47—Careful attention to a fen safels precntions va th reduces the ik of
general ane the n

promote the =afe mduction, mamtenance and recovery from anes-
thesin (r16 47)

PHYSIOLOGY OF ANESTHESIA

General inesthesia The agent to be mhaled or given mtra-
venously must be mntroduced n sufficient coneentration to produce
cerebral narcosss This means that mn the case of mhalation agents
the concentration of the gas m the pulmonary alveol must be
higher than that m the blood durmng mduction, essentially equal
during mamntenance, and below the blood concentration during re-
covery That s, during induction the gradient favors the flow of
the gas from the inspired ar mto the blood, during recovery the
gradient fasors the movement of the anesthetic agent from the
tissues to the Iungs to be exhaled At first the storage of the anes-
thetic agent (inhalation or ntravenous) m the depot ussues 1s
low, but the accumulation of ether or thiopental in body fat steadily
Increases until the concentration approaches that m the blood
Thus, the longer the duration of anesthesia the greater the storage
effect 1s ikely to be, and the greater the length of time required for
cotnplete recovery from narcosis

In the case of whalation agents, excretion 15 effected largely
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THE SURGEON AND ANESTHESIA

THE sIGVAL unportance of anesthesia 1 modern surgical practice
1s achnowledged by all In many poor rish patients the hazards
attendant upon the anesthesia may exceed the nish of the opera-
tion 1tself—if, mdeed, 1t were possible ever clearly to separate the
two Actually, m the conduct of the technical surgery one must
not 1gnore the problems which the conduct of the anesthesta may
entall And herem lies the nced and the essence of co-operation
between the anesthetist and the surgeon

The surgeon must comprehend the pecular difficulties which
the anesthetist may encounter Because of this, all surgical resi-
dents should rotate through anesthesiology for a pertod of three
months This amount of time 1s well spent by men m surgical
tramng They become “associates’ with the personnel of the de-
partment of anesthesiology They develop a deep and abidmng re-
spect for, and appreciation of, ancsthesiology as 4 specialty They
learn how to employ a “gas machimne,” and the problems of de-
fectrve ventilation and other aspects of gas exchange become a part
of therr daily surgical thought Finally, our residents have many
times been called upon 1n anesthetic or respiratory emergencies of
one sort or another and therr traming by the members of the
anesthesia department has seen them through

PRESENT OBJECTIVES

The following discussion 1s not concerned with techmeal detatls
of anesthesia which are the prunary responsibility of the an-
esthetist Rather the objective 1s to present certain basic principles
on which virtually all surgeons and anesthestologists can agree To
venture beyond this perimeter of firm agreement on established
facts would be to stray mto those unsettled areas of conflicting
opmion m which the art of anesthesia becomes a factor m “an
esthetic judgement ~ Thus we shall confine this presentation to
a consideration of certam physiologie principles and factors which

232
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permut such pooling of blood that the prevsously normal blood vol-
ume 1s now madequate to fill the mereased vascular bed Such a
fall m blood pressure 15 not too serious n younger mdn iduals, for
it usually responds promptly to a neosy nephrme drip However,
 elderly or previously hypertensne patients more serious conse-
quences such as myoeardial nfarction, anurm or hemiplegit may
oceur It has been our (\perience, though, that ancsthesiologists
who are thoroughly conversant with spmal ancsthesia are more
likely to consider 1t safe for more patients than are anesthesiolo-
mists who rarely use 1t

Another hazard of spinal anesthesia 1s respiratory paralysis due
to an excessively Ingh level We reeall a young football player who
had recened a spinal anesthetic for laparotomy A satisfactory
level of anesthesia did not develop and after an wterval of watting
the anesthestologist decided to do a second lumbar puncture and
mject another dose of drug cqual to the first Unfortunately,
shortly after thus mjection the patient abruptly ceased breathmng
and did not resume for several hours, meanwhile, ife was mam-
taned with artificial pulimonary ventilation, facilitated by the use
of an endotracheal tube

Late sequelae are postspmal headache and nerve deficits that
range from abducens paralyss to transy erse my elitis and paraplegia
Happily, with the exception of postspinal headache these comph-
cations are rare In fact paraplegia 1s surely far less common than
15 death from defective general anesthesia The great difference
18 that the paraplegic lives on as 4 constant reminder The wrniter
has never seen an mstance of paraplegia from transyerse myelitis
due to spinal anesthesia, but he has seen onc case of paralysis
due to an abscess at the site of mjection

Postspinal headache can be very anncymng to the surgeon and
quite mcapacitating to the patient It 1s generally considered to
result from leakage of spmal fluid through the perforation m the
dura Tts incidence 1s less when a fine needle 1s used for the lumbar
puncture One may perform hemorrhoidectomy only to have the
patient remain confined to bed for several days with headache
which develops whenever the upright position 1s assumed Yet,
this 15 uncommon ’

Local Anesthesa Shillfully used local anesthesia 1s very ad-
vantageous 1n many crrcumstances and should be more used
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through the lungs Thus affords a safety factor that 1s not available
when mtravenous thiopental (Pentothal) 1s used Whereas the
depth of anesthesta ean be reduced by switching off the mhalation
agent and hyperventilating the patient, the thiopental that has
been mjected cannot be reclaimed The patient must either metabo
lize or excrete 1t, and this may require many hours, especially 1if
Iver function 15 impawed The inportant consideration 1s, then,
to achieve an even descent through the stages of anesthesia, using
no more of the agent than 1s needed to produce satisfactory surgieal
(third stage) anesthesia By and large, the deeper the anesthesia,
the greater the nish of complications such as hypovia and hyper-
capma which predispose to cardiac arrest

Spinal Anesthesia The mjection of various local anesthetic agents
mto the subarachnoid space to interrupt nerve mmpulses below the
uppermost pomnt reached by the drug 1s widely used In fact, this
technic predominates in certamn geographical areas of the United
States, and whether or not 1t 1s frequently used often appears to
depend on the availability of anesthesiologists, for nurse anesthe
tists usually employ general anesthesia unless the surgeon himself
gives the spmal

Agents for spimal anesthesia are or can be rendered, erther hypo-
baric, meaning highter than the spinal fluid, or hyperbaric, meaning
heavier than spinal lund To rase the level of anesthesia with an
hy pobaric solution the patient’s trunk 1s elevated, with the hyper
barie solution, he 1s placed temporarily in the Trendelenburg posi-
tion When the anesthesia has reached the destred level, as detected
with pm prick, the patient 1s placed m the horizontal posttion
Within a few minutes the agent becomes fixed, and thereafter tilt-
mg has httle further effect on the level of anesthesa

The usual spmal anesthetic lasts for from 1%% to 21% hours, but
the addition of epmephrine to the solution will prolong 1ts effect
If 1t 1s known m advance that several hours of anesthesia will be
required, one can msert and leave m place a plastic catheter and
give additional doses or 1njections from tune to tune as needed

The hazards and complications of spmal anesthesia are rela-
tively few but they can be serious The most common complication
1s hypotenswon, due to abolition of vasomotor reflexes which nor-
mally mamtan tonus in the vessels below the Jevel of anesthesia
The splanchnic vesscls and those of the lower etremities may
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onygen saturation and an elevated arterial carbon diovide content
\orcover, opsates marhedly merease the sensitnaty of some pa-
tients to tilting and marhed hypotension may follow relatively
minor changes m position In contrast, barbiturates do not hme
nearly so marked an effect upon respiration, and we now use
them routmely Atropme or scopolamune 35 used to reduce the
volume of salnation and tracheobronehual seeretions, and to di-
mumsh the mexdence and force of certam cardiac and bronchil
refleves

Laryngospasm  One of the most trving problems (in part, be-
cause 1t 1 o serious) 15 that of laryngospasin The hazard here 1s
that sufficsent hypoua or hypereapma will develop seriously to
depress the bram and heart The condition rarely results m cardiac
arrest, but 1t does often lead to the postponement of surgery if
successful mtubation cannot be achiesed

The spasm may be managed n several ways Perhaps the most
generally satisfactory way 1s that of using a muscle relaxant such
as sucemny 1 choline to relax the spasm, while mauntaming the best
ventilation possible by compressmg the gas bag As soon as the
drug has produced relavation the patient 1s quichly mtubated
and then manunl respiration 15 continved until the effect of the
relaxing agent has gone and the patient can breathe on his onn

An alternative to the use of 2 relavung agent 1s to decrease the
concentration of the writating anesthetic agent n the gas mivture
unti! the spasin has subsided, the concentration 1s then agaun
increased, perhaps more gradually, with the hope that cord spasm
will not recur In the hands of the facile, the use of the muscle
relaxant 1s more expeditious and 1s safe

Of course, 1f laryngospasm can be managed 1n no other way,
one can always do a tracheostomy This 15 rarely required

Intubation In the writer's opmion, few periods of apnea cause
less concern to many surgeons and anesthetists than does that
associatcd with the msertion of the endotracheal tube And yet,
there 15 no reason to believe that asphywa from this cause 1s any
less deleterious than 1s, for example, that secondary to tracheal
obstruction by foreign body or larvngospasm To be sure, the
anesthetist should have hyperventilated the patient prior to re-
toval of the face mash, to increase the safe period of apuea due to
the effect of the muscle relaxant Howev er, this 1s not alnays done,
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Overdosage may cause sertous reactions and even fatahties, as may
topical anesthesia  Absorption through mucous membranes 1s quite
rapid

THE PATIENT AND HIS ANESTHESIA

It 1s important that the patient meet the person who 1s to give
the anesthesta, and this should be done the day before surgery
Many patients have strong prejudices agamst spinal anesthesia,
for example, while others are deeply fearful of gomng to sleep
When possible, the patient’s wishes regarding the type of anes
thesia to be employed should be respected, particularly 1f he 1s
adamant Reassurance that few patients betray secrets while enter
g or emerging from general anesthesia 1s often very helpful m
having the mndividual agree to a general anesthetic By knowing
the patient’s emotional structure from having visited him even
briefly the day before surgery, the anesthetist can better plan the
mduction In addition, usually the anesthetist will want to assess,
himself, the physiologic Iimitations which the patient may have
For once the surgeon has gamed confidence 1n the members of the
anesthesia staff he may become less sensttive to lesions which may
not mterfere with the conduct of the surgery but which may present
major problems for the anesthetist Moreover masmuch as the
professional anesthesiologist has been accorded and has assumed
responsibility for the management of the anesthesia, he has a moral
and perhaps legal responsibility for the safety of the patient while
he 1s under anesthesia

SOME HAZARDS DURING AND FOLLOWING ANESTHESIA
Preliminary Steps (Through [ntubation)

For the surgeon, perhaps the safety factors generally to be em-
ployed m the safe conduct of anesthesia can best be emphasized
by discussmng the hazards intolved

Preanesthetic Vediwcation The use of a sedative the evemng
prior to surgery and agamn the mornmng of surgery serves a very
useful purpose It enables the mdnidual to sleep 4nd thus to ap-
proacll the operation mn an optimal state However, the particular
sedative used 1s quite mnportant Oprates are not required when
the patient 1s not mn pan (few are) and these agents can markedly
depress respiration In fact when opiates are used for preancsthetic
medication, the patient frequently exhibits a dnmmnished arterial
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ovygen <aturation and an elevated arternal earbon dionide content
\orcover, oprates marhedls merease the <ensitivity of <otme pa-
fients 1o tiltmg and marhed hypotension may follow relatnels
mimor changes mn position In contrast, barhiturates do not have
nearly so marked an effect upon respiration and we now use
them routinely \tropine or scopolamiue 18 used to reduce the
volume of salivation and tracheobronehial seeretions, and to di-
mmish the merdence and force of certan earchac and bronchal
refleves

Laryngospasm  One of the most tryng problems (in part, be-
cause 1t 15 so serious) 1s that of laryngospasm The hazard here 1s
that sufficient hypouia or hypereapniz will develop seriously to
depress the bram and heart The condition rarely results m eardine
arrest, but 1t does often lead to the postponement of surgery if
suecessful mtubation eannot be acluered

The spasm may be managed m several ways Perhaps the most
generally satisfactory way 1s that of using 2 muscle relnnant such
as succny cholme to relax the spasm, while mamtaming the best
ventilation possible by compressing the gas bag As soon as the
drug has produced relasation the patient 1s quickly mtubated,
and then manual respiration 1s econtinued until the effect of the
relaving agent has gone and the patient can breathe on his own

An alternative to the use of a relaning agent 15 to decrease the
coneentration of the irntating anesthetic agent 1in the gas minture
until the spasm has subsided, the concentration 1s then agamn
Increased, perhaps more gradually, with the hope that cord spasm
will not recur In the hands of the facile the use of the muscle
relavant 15 more expeditious and 1s safe

Of course, 1f laryngospasm can be managed m no other way,
one can always do a tracheostomy This 15 rarely required

Intubation In the wrnter’s opmnion, few periods of apnea cause
less concern to many surgeons and anesthetists than does that
assoelated with the msertion of the endotracheal tube And yet
there 15 no reason to beheve that asphyia from this cause 1s any
less deleterious than 1 for example, that secondary to tracheal
Z:Zts?li?t,lgt\ t{‘} {gr(}e:gn b}fdy or laryngospasm To be sure, the
moval o th: f(;.‘e‘ a;\et yperventilated the patient prior to re-
the effent of (s <:nxnasl o 1ncrease the safe period of apnea due to

uscle relaxant However, this 1s not always done,
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and 1t may be almost a mmnute or more before the lungs are agamn
bemng ventilated through the endotracheal tube (We mvite the
reader to pause here and, looking at his watch, hold his breath
for as long as he can Is 1t safe to allow the unconscious patient
to be apneic longer?) If the tube has not been mserted satisfactorily
by the end of 60 seconds, the face mash should be reapplied and
the lungs again hy perventilated before further efforts at intubation
are made

In addition to delay at mtubation, the tube may be improperly
mserted (1) It may be hinked i the pharynx, a cireumstance
which m our experience eventuated m a cardiac arrest that could
have proved fatal, (2) the tube may be mserted too far and thus
lie 1n a mam bronchus nstead of m the trachea, (3) the inflated
balloon or cuff may partially or totally occlude the tip of the
catheter, (4) the tube may become plugged with mucus or, 1 one
child, with Taprodol introduced for bronchograms, (5) the msertion
of the tube may be so traumatic as to produce postoperative
laryngeal swelling

Extubation has been reported to result mn cardiac arrest m the
occasional patient, but we have never encountered this particular
circumstance ourselves

Problems During Later Anesthesia

Pulmonary Ventuation Complications which develop during
anesthesia usually manifest themselves sooner or later in ar-
terial hypotension, and certamn of these were presented previ
ously (p 36) However the absolute necessity for adequate pul
monary ventilation must be fully appreciated If the blood 15 not
oxvgenated and carbon diovide 15 not removed, either hypoxia or
hypercapma (respiratory acidosts) may result in cardiac arrest

Pulmonary ventilatory problems may arise due to (1) inadequate
“gas bag” assistance of a patient whose own respiratory efforts are
mefficient, (2) an obstructed arway from any cause, (3) pulmo-
nary edema, (4) bronchospasm (5) pleural effusion or marked
elevation of the diaphragm, (6) emphysema and (7) numerous
other defects These problems must be anticipated and prevented
or dealt with when they anse

Hypoxia Only by monitoring the arterial oxj gen saturation fol-
lowing heavy preanesthetic sedation (especially with oprates), or
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during a prolonged cffort at endotracheal mtubation i the apneie
patient or at mtervals throughout the operation, can both the
surgeon and the anesthesiologast gam an abidng personal aware-
ness of the meidenee of Iy povia to which patients may be exposed
Unfortunately, if 1t 15 abnormal the arteral oxygen saturation 1s
almost alnavs belotw the optimum (1t ean be mereased only shightly
above the usual 95 to 100 per cent =aturation )

Effective ventilation 1s the most important means of preventing
hypoua 1f such compheations as anemia, ohgemic shock, defective
diffusion and fulure to fill the gas bag with oxygen (one death we
knew of) are excluded

Hypercapma (Retawmed CQ.  Respiratory Acidosis)  \gamn the
retention of carbon dionide during mmhalation anesthesia is usually
the result of madequate pulinonary ventilation, but it may also
be due to an exhausted or otherwise meffective soda lune cannster,
to emphysema or to the use of cyclopropane with a1 lngh ovygen
concentration 1n the gas mivture rendering adequate ovygenation
possible with less than optunal gas exchange to remove CO_ (agamn
a ventilatory problem)

Ezcessive Dosage  \lthough 2 major rish of excessne dosage
with the anesthetic agent 1s defective ventilation due to respiratory
depression, death can result from specific effects of the drug even
m the presence of vigorous pulmonary ventilation by artificil
means

It 15 far preferable to “carry” most patients on the “lght side”
than to nish excessive dosage This 1s true even for the anesthetist
of wide and long experience and 1t 1s especially true for the less
experienced person W e have rarely known of a cardiae arrest 1n an
adequately ventilated “normal patient who was bemg carried m
Iight surgical (third plane of third stage) anesthesia but we have
known of many that occurred during very deep anesthesia

In general, the patient whose anesthesta 1s properly managed
will react shortly after the anesthetic has been termmated This 1s
facihitated by deliberate hyperventilation as the shin sutures are
ltnemg placed If 1t 15 found that most patients are requiring hours

0 react following the general anesthetie, one must suspect that the
anesthetist 1n question 1s carrying the patients “too deep ”

There are, of course, many practical advantages i having the
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patient awake promptly at the close of the operation (1) The
surgeon knows that the patient 1s “all right,” (2) he 1s far less
apt to have respiratory complications due to defective ventilation
while comatose, (3) the sooner the mdmidual 1s m touch with
his surroundings the sooner he can assist mn looking after himself,
(4) complications that develop 1n the recoverv ward are more
hikely to be picked up promptly (pneumothoray, respiratory ob
struction, hemothorax, shock etc) imn a patient who has been pre
viously alert and not completely comatose there 1s a greater
change for the nurses to observe and, furthermore, the patient
can often call attention to his distress

Complications which may occur m the recovery room are con
sidered further elsewhere (p 36)

Hypotension During Anesthesia The commonest cause of sig
nificant hy potension during general anesthesta 1s blood loss or pre
existing blood volume defieit Other than this, however, changing
the posttion of the patient, excessive positive pressure 1entilation
hyposia, hypereapnia, excessive dosage, compression of the mferior
vena cava and noxwous reflexes are frequent offenders A trans-
fusion reaction may oceasionally produee hypotension as may nu
merous other ncidental complications such as pulmonary embolus
The mere 1njection of a local anesthetic may occasionally give rise
to hypotensive episodes (allergic reaction, excessive dosage, shin
reflexes) and, of course spinal anesthesia may produce a fall m blood
pressure by abolishing sympathetic asoconstrictor tone to the
splanchnic area and to the vessels of the lower extremities

Vomating with Pulmonary Aspwation The surgeon who msiste
that the anesthetist begin a general anesthetic without waiting for
the stomach to become empty or emptymng 1t by gastric lavage has
not (yet) had a cardiac arrest or fatality due to plugging of the
trachea and larger bronchi with food particles We once msisted
on beginning the anesthesia i a child of 6 years whose mother
stated that he had not eaten « thing for 5 hours The anesthestolo-
@st, who had a general poliey of waiting a mmmmum of three
hours following hospitalization with children who had “not eaten a
thing” for hours reluctantly agreed to proceed However, no sooner
had the mash been securely buckled than the child vomited an as-
tonishing volume of lumpy food particles, and only by the most
y1gorous catheter suctioning and bronchoscopy were we able to
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clear the major ur passages and prevent eardine arrest from as-
phvn

A <ccond source of spillage mto the lungs during anesthesia s
that of a large abseess or tubcreulous ety or the flow of pooled
purulent secretions from bronchieetatic arcas Brisk pulmonary
hemorrhage presents a simlar problem

Reaction to Local Anesthetics Management Most surgeons who
use Pontocam and other local or topieal agents for bronchoscopy,
for example will eventually encounter a mild to <cvere reaction
This may begin with an excitement stage that termnates in coma
Thus 1t 1s mportant to use prophyvlactic sedation If a reaction
develops pulmonary sentilation should be mamntamed artificially
if necessary and comvulsions controlled with mtravenous Pento-
thal Simce an allergie element may eust epinephrine should be
avallable for mjection  Smimophyllime given ntravenously may
assist m relieving bronchospasm which if severe, may render ef-
fective pulmonary 1entilation extremely difficult to achieve
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Datient awahe promptly at the close of the operation (1) The
surgeon hnows that the pattent 15 “all nght,” (2) he 1s far Jes
apt to have resprratory complications due to defectrve ventilation
while comatose, (3) the sooner the dividual 1s m touch with
his surroundings the sooner he can assist in lookmg after himself
(4) complications that develop i the recovery ward are more
likely to be piched up promptly (preumothorix, resprratory ob
struction, hemothoray, shoek, etc ) m a patient who has been pre
viously alert and not completely comatose there 15 a greater
change for the nurses to observe and, furthcrmore, the patient
can often call attention to lus distress

Complications which may occur m the recovery room are con
sidered further elsewhere (p 36)

Hypotension During Anesthesia The commonest cause of sig
nificant hypotension during general anesthesta 1s blood loss or pre
eusting blood volume defieit Other than this, honever changmg
the position of the patient, excesstve positrve pressure 1entilation,
hypoxia hypercapnia, excessive dosage, compression of the mfcrior
vena cava and novious reflexes are frequent offenders A trans
fusion reaction may occasionally produce hy potenston, as may nu
merous other meidental compheations such 1s puhmonary embolus
The mere mjection of a local anesthetic may occastonally grve rse
to hypotensive episodes (allergic reaction evcessive dosage, shin
reflenes) and of course, spmal anesthesia may produce a fall in blood
pressure by abolishing sympathetic +asoconstrictor tone to the
splanchnic area and to the vessels of the lower extremities

Vomiting with Pulmonary Aspwation The surgeon who nsists
that the anesthetist begm a general ancsthetic without warting for
the stomach to become empty, or emptymg 1t by gistric lavage, has
not (yet) had a cirdiac arrest or fatality due to plugging of the
trachea and larger bronchi with food particles We once insisted
on beginmng the anesthesia in a child of 6 years whose mother
stated that he had not eaten a thing for 5 hours The anesthestolo
gist, who had 2 general policy of waiting a mununnum of three
hours following hospitahization with children who had “not eaten a
thing” for hours reluctantly agreed to proceed Howeser, no sooner
had the mask been sccurely buckled than the e¢hild vomited an as
tomishing volume of lumpy food particles, and only by the most
11gorous catheter suctronmng and bronchoscopy were we able to
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ress a litter cannot be found an orderly ennot be loeted and the
smgle floor nurse eannot leave or any number of other cqually
exasperating reasons However af the mesaage to ginve the preanes-
thetic medication and prepare to gend the patwnt to surgery 15
ginen early cnough, and then followed up by further ealls by the
operatmg room clerk the patient ean usually be got to surgery
without mordwate delay  \ critieal factor i moving a large volume
of cases through surgery 1s that of not pernutting operating rooms
to remam 1dle during the working day The efficient use of the
facilities demands mtelhigent planning and eontimuous montoring of
all phases of administrative activity

THE OPERATION

Once the patient has entered the operating swite the induction of
anesthesia should be started just as soon as he has actually seen the
surgeon that he expeets to operate upon him The appropriate v-r1ys
should be on hand and selected ones should be placed on the view-
boves 1n the operating room The mtern or a resident should remam
nearby during induction of the anesthesa, m case help 1s needed,
for example, thoracotomy may be required for cardiac arrest More-
over, the positioning of the patient must be decided largely by the
surgical team, and some member of the tean should be available to
assist with this

All will meanwhile be alert to the hazard of operating on the
wrong hemithoray, leg or mguinal region The chest films should
be doubly cheched agamst the identity of the patient, wrapped
legs should be unwrapped 1f there ewsts the shightest doubt
as to which leg 15 to be amputated, and m mfants the absence of a
detectable hernia after mduction requires that the recorded physical
examnations be accurate as to the side on which the physieian and
the mother saw the bulge preoperatiyely

The members of the surgical team should themselves be prompt,
scrubbed and ready to prep and drape the patient and make the
Incsion just as soon as the anesthesiologist states that all 1s 1n
readmess Tardmess of mdividyal members of the team delays the
various preparations, 1t annoys the surgeon and 1t leaves all attend-
ants (and visiting physicians) with a poor mnpression of the entire
surgical service

The patient should not be unnecessarily esposed, but the prep



22 The Trip to Surgery and the
Recovery Room

DesprTE DA3S of preparation for an operation, specific omissions
during the twenty-four hours prior to surgery and immediately
folloning the actual operation can range from embarrassmg to
hazardous, to disastrous Therefore let us review some of the prob
lems which may anse from the tume the patient leaves his room
until he has returned

GETTING THE PATIENT TO SURGERY CAUSES OF DELAY

The operation 1tself 1s made possible through evecution of the
preoperati e orders written the presious afternoon or evening (1)
The required laboratory data must be on the chart (2) If patient
has eaten sohd food since midnight, the danger of vomuting with
aspiration during the induction of anesthesia 15 too great and oper-
ation must be postponed (3) If an adequate amount of compatible
blood has not been secured the operation cannot be done (4) Evac-
uation of the bladder before the patient goes to the operating room
15 1important when pels1e procedures are to be performed (5) The
relatives will usually have questions and apprehensions that must
be answered and allayed (6) The refernng physician should be 1n-
formed of the scheduled time for operation m the event he wishes
to attend (7) The site of the anticipated 1neision should have been
shaved (8) If a cut-down 1s required 1t may be done on the ward,
espectally mn wmnfants (9} The preanesthetic medreation should be
called for 1 time to avord unnecessary delay of the anesthesia In-
duction once the patient has arrived 1n the operating suite

Unquestionably one of the most annoy ing sources of delay 1s that
which oceurs between the time the nurses on the floor are mformed
by telephone to send the patient on a hitter (or 1n bed) to surgery
and the time when he actually arrives The delay may be because
the preanesthetic medication has not been given the laboratory
work has not been reported a perhaps unnecessary enema 15 1n prog-

242
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TRIP TO SURGIRY AND RECOVERY ROOM

Fic 45—The value of the po t ane thetie observation ward cinnot be fully ap
preciated unti] one has had firt hand experience with this frolity It affords expert
nursing eare during the mo t entical phase of the po topermtive period

TanLe 28—The Recorery Room 1 Check List

1 Blood pre sure apparatus and ther <hin tner ton  troear and catheter
mometers for both oral and reetal which will fit 1n 1de the trocar)
use 7 Cut down tray
2 Oxygen therapy facihities 8 Blood pumping <et for rapid trans
3 Laryngo cope  portable broncho fusion

scope and <everal types and sizes

Suction (preferably from wall)
of airways and endotracheal tubes 1

Syninges and needles of many sizes

R

4 Rrei elman resuseitator sterile for immediate use
5 Tracheostomy tray 11 Drugs hikely to be needed for anal
6 Closed thoracostomy tray (including ge 12 «edation or for various emer

calpel with which to make a small gencies
12 Nur<es who are well trained

appomted member of the operating team should leave to talk with,
or at least send word to, the patient s fanmly Failure to do this will
result 1n unnecessary worry on their part as they contmue to wait
fornews and many relati es are understandably slow to forgive this
form of mceonsiderate neglect

During the hours that the patient remains n the recovery room
1615 well for 2 member of the operating team to drop m from time
to time to survey his general status and to chech the v1tal signs,
urine output, blood 1n the dramage bottle etc While the nurses will
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should extend safely beyond the outermost limit that the mncision
(which often has later to be extended) might reach

The decorum practiced by the personnel during the operation
varzes enormously from climic to clinie W hile absolute silence 1s not
necessary except under delieate circumstances, m our opmion, the
comments should be directed with the general objectnve of dissemi-
nating mformation relative to the diagnosis, pathology, techmeal
handling of the lesion found, and the prognosis The tune actually
devoted to technieal operating should be used with an earnest pur
pose and always with the best mterests of the patient, not of some-
one else, Lept uppermost The surgeon has a right to expect of his
team their best efforts And, conversely, the team has aright to expect
of the surgeon that he will require them to act and perform to the
best of their abilities Nothing less should be expected of either
During the course of the operation the assistants will constantly be
alert to assist quickly 1 any way possible (Note to residents The
assistant who anticipates and assists the chief most effectively 1s the
one who will do the most independent operating 1n the future )

As the skin 1s bemg closed the patient 1s usually allowed to wake
up Durmg this period particular care 1s exercised to aspirate tracheal
secretions with a catheter, both before and after the endotracheal
tube h4s been removed, or to prevent brachial plesus damage by
overstretching when an arm dangles mply The blood pressure may
fall as the patient 1s turned on his back from a lateril position, and
the vital signs should always be recheched before the patient 1s
moved from the operating room

THE RECOVERY WARD

The postoperative orders are best written while the patient 1s still
m the operating room Furst this allows the nurses manning the
recovery ward (FiG 48) to begm any important measures im-
mediately (TaBLE 28) Second 1n addition to the usual routine
orders the intern may need to write special orders (as following
cardiotomy ) about which he may wish to ask the resident or the
surgeon These questions are more readily cleared up expeditiously
when all are present All tubes should be securely fixed to the dress
mngs and properly connected to dramage bottles or climped during
the trip to the recovery room As soon as the patient has been safely
transported to the rccovery room and the vital signs cheched some



23 Some Common Postoperative
Problems

THERF ARF cruTalN complications which may occur after almost
any major operation Some of these have been mentioned previ-
ously, but most of them will now be taken up with special emphasis
The following will be considered

(1) Comn (8) Parlvtie sleu= with di tention
(2) Shock (9) Feeal impaction

(3) Dy<pnea and/or evano e {10) Ilectrolvte unbilince

(1) Anunn or ohguria (11) Hiceups

(5) Pan (12) Prchows

{6) Fever {13) Allergie reactions

(7) Nausea and vomiting (14) Phlchntia

POSTOPERATIVE COMA

With a few exceptions postoperative coma may be due to any
of the causes which produee this condition under other ercum-
stances However, with adequate preoperative sereening such states
as diabetes mellitus uremia electroly te unbalance and bram m-
Jjury or tumor should have been excluded or treated Thus we shall
here durect out attention to states of coma which are met post-
operatively 1n previously “healthy ’ subjects Among the more
brominent etiologic factors in postoperatnve coma are
{1} Excessne dosage of anesthetic agent
(2) Brain damage duning ane the 11 (hvpowia or hypercapnin with aados s)
(3) Shock from any cause (p 36)
(4) Cerebral hemorrhage or thrombosi<
(5) Osverwhelming <epticemta
(6) Flurd imbalance
(a} Overhydration with water mntoxieation
(b) Underhydration with inereaved osmolanty
(¢) Low <odium svndrome
(d) Hjypopota emia

(1) Hypogly cemia (due to hiser failure?)

The treatment of th
follows once the diagn
bran damage (and ce

ese various states producing coma readily
os1s has been made Of these, hypoua with
rebral edema) and shock constitute the two
247
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have kept a close watch, the more tramed the obseryer the more he
will see The physician 1s often able to detect warning signs of im
pendmg disaster before a nurse does By this time, too, the patient
himself often wants to know what was found and the reappearance
of a familiar face 18 generally reassuring Perhaps the morphine
dosage needs to be increased or decreased The postoperative orders
can be reviewed and perhaps additional ones added that now appear
ndicated

BACK IN HIS ROOM

Fmally the patient 1s returned to his room m bed By this time
he should be awake and his blood pressure stable The tubes are again
connected to suction or to sumple dramnage, as required The mntra-
venous infusion 1s cheched The vital signs are again cheched Per
haps the chest 1s ausculted for estimating pulmonary ventilation The
family 1s reassured The attending nurses are nstructed regarding
any special features of the case And the postoperative period 15 well
under way
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(7) Pulmonin emboli m

(8) I'um andl/or apprelien 1on

(9) Reduced Inng volume (pulmonars nescetion, elavatad diaphrgm mtrapleurnl
ar or flud)

(10) \cxdo 1= (diabx tic or renl)

(11) Shock from amy cause

(12) Mu culyr weakne < (eg mva theny iroa)

(13) Increred metabohe requirements (e g fever thyrotosico 18)

(11} I mphveema with re pratory rado e

When 1t 15 observed that a patient 15 dyspuee, a thorough ex-
anunatton 18 m order to discover the cause and mstitute treatment
promptly, for mild respiratory distress may abruptly be followed
by fatal asphyiation The first steps to be taken are to make cer-
tam that the arway 15 patent and that the lung volume has not
been reduced (auscultation and chest film) Iy potension 1s treated
by blood transfusion unless the respiratory problem appears to be
the cause of the shoch When 1t has been cstablished that the blood
pressure and pulmonary yventilation are satisfactory, other causes
can be sought If the blood pressure and rectal temperature are
normal and pulmonary \entilation appears to be adequate by physi-
cal exammation and chest \ ray, other possible explanations must
be constdered A normal “CO_” renders acidosis unhihely If thereisno
reason to suspect heart faulure and no other obvious cause 1s ap-
parent, an early pulmonary infarction may eust, which may not
be visualized on the chest film until hemoptysis, a pleural friction
rub, and pam are well established

In general, then, the management of postoperative respiratory
distress will depend on 1dentification of the cause Respratory ob-
struction 1s relieved by tracheostomy if necessary Preumonitis 1s
treated with antibioties and 1f indieated ovygen therapy Atelecta-
1515 managed with nasotracheal eatheter suction, frequent cough-
Ing and, upon oceasion bronchoscopy Pulmonary edema 15 treated
with positive pressure ovygen breathing digitalization (also used mn
heart, farlure per se), elevation of the trunk, ammophylline, and
;mous tourniquets Shoct and acidosis are treated according to the

ause

Pulmonary Embolism This comphication deserves separate and
specific attention 1f for no other reason than that its phjysiologic
effects are stall obscure It 1s now generally recognzed that pulmo-
nary embolism has many faces For many years most of us thought
of the condition as one that came with dramatic suddenness, usu-
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most common conditions Immediate artifical hypothermra con
tinued until the patient awahens (often days Iater) has been used
suceessfully in the mangement of cerebral edema due to hypoua,
perhaps secondary to cardiac arrest Shock 1s treated according to
the needs of the moment (blood transfusion? hydrocortisone? ant:
biotics?)

POSTOPERATIVE SHOCK

The causes of preoperative, operative and postoperative shock
were listed previously (p 36) This 15 one of the commonest
postoperative complications of najor surgery, and 1t 1s usually
due to hypovolemia When there 15 doubt as to the etiology (which
may consist of concealed mtra abdominal hemorrhage), give a
diagnostic blood transfusion rapidly (500 ec) I this maneuver
causes a significant rise in the blood pressure, even 1if temporary,
suspect a diminished blood volume If repeated transfusion fais
to produce a stable blood pressure at a normal level, consider the
possibility of contmuing hemorrhage or “irreversible” shock, per-
haps due to gangrenous bowel Bram damage or mjyocardral
1schemia may also result m shock, despite a normal blood volume
Therefore, clinical evaluation, chest x ray, Hgb and Hect levels,
ECG and plasma and blood chemistry values are all of assistance,
on different occasions, 1n the diagnosis of shoch which may or may
not be produeing coma Intravenous hydrocortisone and norept
nephrine are used when adequate pulmonary ventilation, nasal
oxygen and blood transfusion fail to elevate the blood pressure

POSTOPERATIVE DYSPNEA AND/OR CYANOSIS

It 15 a fact that a great many of the more serious postoperative
complications give early warnmng by causing changes m respira-
twon, pulse rate and blood pressure The causes of actual shock were
discussed previously and we shall now review here m somewhat
further detall some conditions which result particularly m ob-
jectrve raprd or labored respiratory effort and in subjectrie dyspnea
Some changes associated with surgery which alter resprration are

(1) \ piration pneumonitis

(2) Irntant effect of ane thetic agent (reduced pulmonary complince)

(3) Pulmonary cdema (various cauces)

(4) Heart failure
(5) Re piratony ob truction (tracheal or bronehil)

(6) Atelectamis
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(d) Oligermie shock following strgen

(¢} Dehvdration {not usunlly prowent)

{f) Heart fatlun

(g) Iner fatlure

(1) Adrenocortical fulure

In general, the dingnosis m cach mstance hsted suggests also the
therapy Many patients <cerete a relatively small volume of urine
during the first 24 hours postepcratnely, but then more than mahe
up the deficiency during the net two davs In the abeence of truly
severe oliguria or actual anuria, one need not be unduly concerned
unt2l 24 hours have elapsed If by then the patient 1s still secreting
very little urine and hie 1s not obvioush dehydratcd, the possibility
of acute renal shutdown must be genmnely entertaned and appro-
priate measures stituted, datly flutd intake 15 Junited to 800 ce
plus measured losses Howevcr, measured losses do not tahe
mto account the excessive sweating which may occur If the patient
can be weighed daily, all the better, and he 1s allowed to lose a pound
each day Carbohydrate and fat are admmustered intravenously and
by mouth as opportunits permmts, to mmunize proten catabolism
and the hberation of potassium 1on, yet, smee flind intake must be
<everely restrieted, the caloric mtake that ean be achieved 1s usu-
ally sharply lumted Some patients will gradually merease therr
urme output and eventually recover Others may recover if effective
artificral dialysis ean be performed, as needed for hy perpotassemia
and coma, to permit them to survive long enough for renal tubular
regeneration to occur However, the mortality m acute renal shut-
down exceeds 50 per cent 1 most series treated, even where extra-
corporeal dialysis 1s ayailable

Where obstructive uropathy exists, a catheter can usually be
Passed and, 1f not, a suprapubie cystostomy can be performed In
most patients the catheter can be removed without the necessity
of Prostatectomy, once the patient 1 ambulatory However, some
older men may continue unable to void spontaneously until erther a
tl‘jmsurethral or suprapubic prostatectomy has been carrted out
;\hen a eatheter must be worn for more than a day or so, 1t should
a\eﬂ:}z:ng]&:i reglgarly, at least twice a weeh Moreover, 1t 15 advis-
durmg {)he e such a patient on low dosage of Gantrisin (1Gm b1d)

period of eatheter drammage The management of ureteral

and bladder njuries was briefly consitdered 1n connection with colon
Tesection (p 172)
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ally in the early postoperative period, produced collapse, and often
termmated fatally However, we now hnow that such dramatic and
rapidly fatal episodes comprise only about one third of the total
mstances of pulmonary embolism, and that pulmonary embolism
1s about as common 1n medical as in surgical patients In fact, mul
tiple small emboli may bombard the smaller pulinonary arteries
over a pertod of months gradually producing such a reduction m the
pulmonary vascular bed that pulimonary hypertension and cor pul
monale may result in right heart failure, with few 1if any pamful
episodes of pleurstic pam and hemoptysis And, finally, there 1s the
mtermedate group in which repeated epsodes of obv1ous mfarction
are assoctated with changes 1 the chest film which gradually clear if
the particular episode 1n question does not prove fatal Such a pa-
tient may exhibit a yellowish hue and the serum bilirubin level may
be elevated An infarcted area may “cavitate” and resemble a lung
abscess on the x-ray film

The source of the emboli 1s often as obscure as 15 the mechanism
by which embolic oeclusion of a smaller branch of the nght or left
pulmonary artery can produce shoch and death Few now beheve
that “virtually all” embol: amse m the deep calf vems, though some
clots do arise m these vessels We now ligate the superfical femoral
vemns only when there 1s definite evidence that the source of re-
peated embolization 1s defimitely distal to this level Vena caval
higation 1s only very occasionally mdicated, for the sequalae can be
formidable Anticoagulant therapy (p 256) 1s widely used m the
treatment of phlebothrombosis with or without pulmonary em
bolisin

POSTOPERATIVE ANURIA OR OLIGURIA

Failure to produce “enough” urme m the early postoperative pe
riod may be due to any of a wide variety of factors

(1) Unnary Tract Obstruction or Injury
(a) Prostatic hn pertrophy
(b) Urethral stricture
(¢) Imability to void duc to neuromu cular fault (temporary )
(d) Ligation of urcters (umilateral error fairly common bilateral rre)
(¢) Defect (traumatic) m bladder
(2) 1rue Reduction n Unne Formalion
(4) Reaction to mury
(b) Renal damage (lower nephron nephro 1<) due to I poten 10n during surgersy
( hock) or to transfu 10n retction Both re ult in renal hy pout
(¢) Previous renal damage
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lism pleurtsy or nvocardil mfaretion among others Lhus pam not
ansmg m the metsion must be diagnosed as to ctiology and then
treated appropriately However the patient who has had s major
operation 1s apt to have many mmor “aches and pams  which re
quire no exhaustive dignostie vestigation only observation and
symptomatie therapy bemng needed When Inborators studies are re-
quired they oftcn mclude an F'CGan s-ray of the chest and the
abdomen <erum amylase levedl urme eulture to eselude nfection
and total white cell count and hematoenit values Iinally, evacu-
ation of 1 distended stomach mav provide rebef of pamn m many pn-
tients

Chest paw followng operations that do not mvolve the chest 15
often 4 warning of = serious complication While only 2 neuromus-
cular or arthritic phenomenon may be molved the alcrt house
officor will thinl, of the possibility of coronary occlusion pneumont-
tis or pulmonary embolismn  1he clectrocardiogram and chest film
arehelpful m most mstances m identafy g or excluding these posst-
bilities Pamn m the nght upper quadrant may be due to diaphrag-
matic irntation by pneumomtis or lung mfarct Such pam following
a thoracotomy ean be due to acute mtercurrent cholecy stitis

One great value of 4 chiranologic ehart of the daily temperature
Dulse, and respiratory 1alues 1s that 1t allows the physician to see at
a glance whether the trends of these values are nereasig remam-
g the same or decreasing is a rule all three tend to vary i the
same direction, simee an eley ated metabolism due to pyrevia requires
a greater oxygen mtake and eardine output

POSTOPERATIVE FEVER

After the mitial mild febrile stress response to the operation itself
has subsided, usually withm from 24 to 96 hours many patients ex-
hibig essentially normal “vital signs —the oral or rectal tempera-
;z:e, pulse rate, respiratory rate and blood pressure Thus when the
fe‘: (;s e‘;cessne for a mere stress response to surgery, or when
. evelops after a postoperative afebrile interval of several davs,

me postoperative complication must be sought The more com-
mon causes of postoperatiy e fever are

Larly i Postoperatwe Pertod
(1) Stresy respon~¢ to njury
(2) Pul r and/or
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POSTOPERATIVE PAIN

A number of pomts regarding postoperative pan are pertinent
here First patients vary enormously both as to the amount of pam
they feel and as to the umount of pain they elect to tolerate before
requesting an analgeste Many wounds cause hittle pam after the
first 48 hours unless the patient moves or when the part must move
as m resprration, if the wound 15 unduly pamful 1t should be m
spected

It 1s usually preferable to write the order for morphine or meper:
dine q 3 hours or 4 hours “prn ”, rather than “straight "’ For ex-
cessive oprate dosage can so depress respiration as to produce shock
from hypoua This 1s a special hazard m elderly patients and mn
those who have had pulmonary resection, where the cough reflex
1s 50 1mportant m preventing atelectasis of varying degrees For the
usual adult of average size we recommend from 8 to 10 mg of mor
phme sulfate or from 50 to 75 mg of meperidine eyvery 4 hours, nhen
necessary for actual pan When only sedation 1s required, rather
than analgesia the use of 4 barbiturate or even chlorpromazine 18
preferred to an opiate, the former drugs do not have the respiratory
depressant effect to the same degrew as do morphine and meperidine
Thus, while the “on call” order may result in some pam to the pa-
tient when the nurses are busy and he cannot get nmmediate atten-
tion, he will at the same tmne not be subjected to the hazards of
hypovia and atelectasis that might result from the preseription of
morphme every 4 hours “straight ” Actually, within 48 hours fol-
lowing surgery or as soon as oral mtahe has been resumed, we pre-
seribe codeme sulfate (0 03 Gm ) and aspirm (0 6 Gm ) for the relief
of pamn Late pam and tenderness mn the wound suggest hematoma,
nfection or unpending separation

Of course by no means all postoperatiie pan need be nesional
pam If a cast has been applied and the patient complams of pamn
beneath 1t the cast should be removed 1if the slightest question of
errcular (1schemie) compression or of pomt pressure exists, else,
either a foot or a hand may become gangrenous, or the soft tissue

(shin and perhaps tendons) beneath a pressure area may slough Of
such compleations are lawsuits made

\ omncistonal abdomnal pain may be due to intestinal distention
from mechanical or paralytic 1leus peritomtis, choleeystitis pan
creatitss, 1schemia of bowel bladder distentron, pulinonary embo-
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gery If eardiae arrest occurred or af there was inarhed hy potension
for a time because of blood loss defcetive respiratory function or
exeessi e dosage of the ancsthetie agent the temperature curve may
later offer mmportant prognostic data Although the temperature
may be normal m the imtedinte postoperative period 3t will fre-
quentls become elevated later that mght or the next day often to
very high levels if serrous bram damage or cerebral edeima has been
produced This iy perpyretn all too often preccdes a gradual death
Of course, most such patients have never fully reacted from the
anesthesia, which m ateelf 1= 2 very scrous sin and 1s still another
reason why one wants the patient to reaet promptly at the end of
the operation

There 15 evidence that if these patients are promptly rendered
hypothermie and mamtaned at 32°C  (R) until they awaken
some will sumvive without brain damage

Venous Thrombosis and T hrombophlebatis Certamly one of the
promment sources of mild to moderate fever m the early postopera-
tive period 15 venous thrombosis with or without active bacterial
myohement The patient may exhibit an “unepluned fever withm
48 hours of surgery, usually associated with an mereased pulse rate
However, exammation of the Iegs may reveal mild moderate or even
severe tenderness or swelling of one member due to deep venous oc-
clusion—or of both 1f vena cnval ocelusion has occurred which 1s
not partieularly rare

The two most serious hazards of deep vemn ocelusion are pulmo-
hary embolism and late postphlebitic sequelae which melude mca-
Pacitating pamn, swelling and uleeration of the lower leg

The treatment of acute bland venous thrombosis 15 1 matter of
greater urgency than 1s the treatment of well developed thrombo-
?hlebltls, smce 1t 15 not often that pulmonary emboli arise from
1:tnous thromboses that have been rendered firmly adherent by the

ense mflammation that may be assoeiated with venous infection
tn‘;l;ll: :]t 1s not truly established that any specific measures effec-
Sanoes esouce the ncidence of pulmonary embolism m most 1n-
able an’d ﬂljfilzefrt;.lasonably consistent plan of management 1s desir-
placed at bed: ot\ung1 routine 1s widely employed The patient 1s
swelling 15 pres est T}l anticoagulant therapy 1s begun If marked
elastic bancs ent, the affected leg or legs are elevated The use of
but one fou) ges, wrapped from the toes upward 1s often practiced,

¢ feels that this procedure may carry certain hazards For mn-
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{3) Brun damage due to hypovia durmg surgery

(4) Venous thrombesis and thrombophlebitss

(5) Acute adrenocortical failure with ern s

Later wn Postoperatwe Period

(6) Uninary tract infections

(7) Wound nfections

(8) Intripleural or mtraperitoneal suppuration

(9) Staphylococeal enterocolitis

Other Causes in Special Ciwrcumstances

(10) Daimnge to heat regulating center at criniotomy

(11) Post thyroidectomy fever with or without erisis

(12) Fever due to necrotie tissue

(13) Various medieal eauses such as heat stroke malanal relapse allergy to drugs
malingering (placing thermometer on radiator) intereurrent sy stemic illneses
<uch as mfluenza ete

Stress Response to Injury Pyrexia from this cause should be
mild, and 1s doubtless due m part to the calorigenic effect of epr-
nephrine-like substances liberated as well as to a reduced rate of
heat elmmation mediated through the hypothalamus An mereased
rate of general body metabolism, due to either hormonal stimuli or
the physicochemical effects of retained body heat, may also be a
factor i further mcreasing body temperature

Pulmonary Atelectasis and/or Pneumomitis The appearance of
excessive fever (greater than 1 to 2°F ) 1n the early postoperative
period 1s very likely to be caused by pulmonary complications These
can be detected on physical examuination and further confirmed and
delimeated with a chest x-ray Usually not only the temperature but
also the pulse rate respiratory rate and leuhocyte count are m
creased Treatment may require nothing more than deep breathing
and effectne coughing thoroughly stunulated by nasotracheal
catheter suction Bronchoscopy does not often accomphsh more than
does vigorous suction of the trachea and each mam-stem bronchus
Of course smece all too often the atelectasis 1s caused by or associated
with pneumomtis perhaps the result of aspiration durmng the opera-
tive or unmediate recovery period antibrotic therapy 1s also mndi-
cated Steam nhalations from a croup kettle” may loosen thich
and tenacious bronchial secretions and facilitate themr removal by
coughing or by nasotracheal cathcter suction Oxygen therapy may
be used 1if needed and early ambulation will dunimsh the risk of
atelectnsis n other areas of the lungs usually at the bases

Brawn Damage Due to Hyporwa During Surgery This comphea-
tion can usually be anticipated from the tram of events during sur-
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mitialh A major diagnostie problem often conaists of deading
whether mumumal ealf tenderness represents venous disense or not
If m doubt, we wait 24 hours hcforc ambarking on the 10 day coursc
of anticongulant therapy

teute ldrenocortical I arure 1lus condition was diseussed
connection with the mnagement of both postoperative shock (pp
38 and 212) and adrenalectomy

Urinary T ract Infections Bacteria may he present m the urinary
tract but others are frequentiy mtroduced by the promisenous (“rou-
tine ) use of eatheters mtroduced before at or anmedately follow-
g surgers Tor cxample 1t his been <hown that bladder urine
obtamed by needle aspir ition at Japarotomy may be sterile on cul-
ture, whercas “sterile  eatheterization of the <ame patient results
m a “positne” urme culture Obrvioucly the bacterna were m the
urethra, not the bladder

The patient should be urged and guven every opportunity to vord
spontancously, before eathetcrization 1s resorted to Nevertheless
to allow prolonged overdistention of the bladder 1s as undesirable
as 1s the unnecessary use of the catheter Prolonged stasis m the
bladder may permit an enormous multiplication of bacteria and
then, 1if overdistention resuits m ureteral back pressure pyeloneph-
ntis may develop \loreover several days of severe overdistention
with “meontinence of overflon ' may so disturb the neuromuscular
function of the organ that weehs of continuous or mtermittent cathe-
ter drainage may be required again mereasing the risk of urmary
tract mfection To be sure with the mstitution of adequate catheter
dramage and decompression the bladder tone usually returns to nor-
mal, in tune, but meanwhile otherwise successful surgery may have
been thoroughly diseredited by the urinary tract disability

Nevertheless, a great many urinary tract infections develop n
the absence of caleuli catheterization, urmary retention or urethral
stricture

The treatment of urinary tract infections consists chiefly of mak-
mg certamn that free bladder emptymg 1s present and the use of
antibactersal drugs In the absence of urine cultures that reveal a
predominant orgamism (usually gram-negatne) with specific antib-
otic sensitivities Gantrisin (1 Gm q1d for 7 to 10 days) affords a
frequently effectrye compound Penicillin may be used separately or
n conjunction with Gantrisin, but the former 1s not particularly ef-
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stance, while such wrapping may and often does reduce the swelling
could 1t not have the effect of massagmg the vcnous thrombus to a
more central location? Certainly the promiscuous use of such band
ages, at much eumulatn e expense, has not materially reduced the
merdence and severity of venous disease and pulmonary embolism
m bed patients They are valuable once the patient 1s ambulatory,
to reduce swelling

The anticoagulant therapy usually consists of an intramuscular
long-acting heparin compound (50 mg /6 hours for 48 hours) and an
oral dicumarol compound (300 mg first day, 200 mg second day,
100 mg third day) The effect of heparin begms very promptly, and
mamtams a prolonged clotting time until the specific hepatotoxic
effect of dicumarol m reducing Iiver prothrombin synthesis has re-
sulted 1n 1 lowering of the prothrombin time to ranges of from 20 to
40 per cent of normal Of course, a control prothrombin tune should
be secured, and thereafter the dosage adjusted to mamtan the pro
thrombn time at the deswred level There are usually no 1ill effects
from the dosage of heparin given above, but to be safe one may do
repeated clotting times Even so however there may be consider-
able fluctuation 1 the clotting time over the 6 hours following each
dose, for absorption from even the compounds designed to pernut
the release of heparin 2t a umiform rate 1s erratic There 1s a trend
toward the use of heparm exclusively, and many now give 100 mg
mtray enously 1n one slug every 6 hours W e believe this dosage may
be one which will produce complications from “spontaneous” hemor-
rhage m an unnecessanly large (though still small) percentage of
patients Tune will tell

At the first sign of “spontaneous” bleeding the anticoagulant
therapy should be stopped The effect of heparin ¢an be promptly
counteracted with protamine sulfate, milhgram for milligram The
effect of dicumarol can be counteracted by the mjection of hberal
and repeated doses (eg 500 mg ) of vitamm K, oude, preferably
at a slow drip intravenously Its action n increasing the prothrom-
bin level 1s less prompt and less certain than 1s the action of pro-
tamine 1 returming the clotting time to normal after heparin ther-
ﬁr%nw anticoagulant therapy has been started 1t 1s usually contin
ued for from 10 to 14 days assuming that adequate cvidence of phle
bothrombosis with or without pulinonary embolism was present
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collection of pus 1s disseeting a path between the Inyers of the ab-
domunat wall

{ntibiotic therapy has long been used prophy Inetieally, but wound
mfections still are frequent, meanwhile meny bacterta have been
rendered antibiotic-resistant by such mdicernnmate use of these
agents Moreorer, dependence on this prophy lactic therapy has too
often resulted m “sloppy ’ aseptic techme 1n the operating room,
allow g clearly asoidable wound contammation to occur Many of
us have been derelict at one time or another Fortunately, most sur-
geons hate now come to realize the danger of rendering wide ranges
of bactenal flora antibiotic-resistant Rather, most of us have re-
evaluated our aseptic technic and renounced prophslactic antibiotic
therapy 1 all escept certan thoracie eases and those abdominal
cases i which portions of the alumentary tract have been opened at
operation In tlns connection, we fecl that thorough wrigation of the
thoracic cavity, and, at tunes, the peritoneal cavity at the close of
the operation 1s useful i removing blood clots and bacterial con-
taminants

When evidence of wound infection does appear, however, anti-
biotics are begun If only cellulitis 15 present and no pus can be se-
cured for eulture and the evaluation of bacterial sensitivities, a com-
bmation of pemeitin (100,000 umts) and streptomyem (05 Gm )
given mntramusecularly every 6 hours constitutes satisfactory ther-
apy Of course, as soon as pus (or a posttive blood culture) 1s avail-
able, specific sensitivaty findings may dictate a change m drug or
drug dosage Fluid aspirated from an area of cellulitis, especially fol-
lowing mjection of from 1 to 2 cc of salime may at times permt
wlentification of the causative organisim

Complications of antibiotic therapy melude the suppression of m-
fection (and fever) unt:l the patient 1s at home, often staging the
ordeal of readmussion, allergic phenomena such as shin rashes, urti-
caria, or fever, and the overgrowth of resistant organisms such as 1s
represented by pseudomembranous staphylococeal enterocolitis

Intrapleural or Intraperitoneal Suppuration Few postoperative
complieations can be more difficult to diagnose accurately than are
miracoelomic pus collections, upon occasion In general, thoracie
empyema 1s far more readily detected than 1s ntraperitoneal sup-
buration This 15 because of the greater facility and precision of
plam and specal roentgen studies of the chest, as well as the rela-
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fective agamnst gram-negative bacilli Chloramphenicol may be the
preferable drug mn manjy 1istances

As a rule af the signs of infection (fever, chills, dysuria pyuria,
etc ) clear promptly, the above measures suffice and special roent-
genography and cystoscopy are not required If the infection per
sists or septicemua develops, however, an mtensne search should
be made for other precipitating urinary tract pathology and for
suppurative focr elsew here m the body Furthermore, the antibiotic
sensitivities of the predomimant orgamsm or orgamsms should then
be carefully employed 1n selectng the antibiotic to be used While
gram-negattve organisms of the coliform ty pe are perhaps the most
common offenders a wide variety of bacteria, ineluding the staphy-
lococcus, may represent the causatiye microorganism m the mdivid
ual patient

Urmary tract mnfections have mncreased in chintcal importance as
other serious and formerly more prevalent mnfections have been
brought under control

1T ound Infections Bacterial grow th with suppuration n the op-
erative wound was discussed previously (p 55) The wound mfec-
tion usually does not develop until sev eral days have elapsed, to per-
mut time for multiplication of the bactertal contaminants (usually
staphylococel) with surrounding suppuration An esception to this
1s found 1n the oceastonal streptococcal infection, where a fiery-red,
crysipeloid edematous lesion extending away from the margmns of
the wound may produce marhed fever withm from 24 to 48 hours

The dwagnosis of wound mfection 1s prompted by the presence of
systemic malaise fever and leukoeytosis associated with loeal pam,
erythema mduration swelling and tenderness at the operative site
The wound should not be spontaneously painful after 48 hours n
most patients Thus pam and tenderness m a wound even when
visible evidence of deep infection has not yet become mamfest,
should alert the physteian to the probability of infection The appht-
cation of moist heat (and the avoidance of mdiseriminate blind
“probmg”) w 11l result 11 visible loealization of the infection eventu-~
ally The mesion can then be opened at the proper site, often with
a hemostat the pus allowed to escape (reheving the pamn) and a
suitable dramn mserted It has been pomnted out that abdominal or
wound pam 1s due to mflammation pressure, tension and 1schemia
Several or all of these may be present 1n the wound where a large
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colleetion of pus 1« disscetmg o path botween the Tavers of the ab
dommal wall
intibinfre thernpy s Tong been wecd prophy T tieally. but wound
mfections stifl are frequent mecanwhilc many baetcra hiave boen
renderedd amtibnotie resistant by sueh mdiserimimate use of thesc
agents Moreover, depondonec on this prophis hetie thorpy has too
often resulted m - “Joppy * acoptie fechme m the oporting room
allowing clearly avordable wound cont i tion to oceur Moy of
ushave heen dereliet at one time or another Tortunatcy most sur-
geons have now come to realize the danger of rendirng wide ranges
of bactersal flora antibnotie reast it Rather, most of us have re-
ewalusted our aseptic teehme and renounedd prophyIactie antibiotie
therapy m all except ccrtum thorieie exses id those abdommal
eases 1 which portions of the ilnmentary triet have bron opencd at
operation In this conneetion we fred that thorough irngation of the
thoracie eavaty, and at s the peritoneal ety at the close of
the operation 15 useful m remory g Blood dots and hacterinl con-
tamnants
When evidenee of wound mfcction does apperr however, anti-
biotses are begun I only cellubtas 2s precent and no pus e he se-
;;ured for eulture and the evaluntion of bieterial sensiti ties a com-
g::‘::‘“:‘t:t"f pemethin (100,000 umits) and streptomyem (05 Gm )
ans Of c:;amu:culurh every b hours constitutes satisfactory ther-
bl Spcm}i“:o, 8% 500N a5 pus (or 2 positn ¢ blood eunlture) 15 avail-
dfuédosa eﬂrﬁnsll(mt) findimgs mny dietate a change m drug or
g mgcc( wd aspirted from an area of cellubitis espeeally fol-
§ Y-‘nllﬁca:mn‘m; r‘f from 1 to 2 ce of sahme mny at tunes permit
07’l{)hcatm: e cisatlve orgamsin
teetion (and fe\s of antibotic therapy meude the suppression of m-
ordeal of readyy :“) untsd the patient 15 at home, oftcn staging the
eattg, or fe\(r‘ ‘l“lo“l' allergie phenomena such as shin rashes urti-
*procented b‘ and {| \lc overgron th of resistant organisms such as 1s
Inhﬂ])l!’ural} O?sgm omeisbranons staphylococal enterocolitis
Omplications can lntmpcntonml Suppuration  Few postoperative
ttscocloume e 1x‘l\m'c ifficult to dingnose accurately than e
Mpyema 1 fﬂl‘?! colleetions, upon oceaston In general thoracie
Puration Thy Bn{-)re readily deteeted than ts mtraperitoneal sup-
Pan gng specat 1 tause of the grester frethty and preewsion of
oentgen studies of the chest, as well as the rela-
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tively mnocuous effects of blind needle aspiration that 1s nonpro-
ductive Thoracic empyema 1s managed by closed or open dramage
(p 117) Thus, whereas the cause of fever following pulmonary re-
section can often be shown to be very likely due to pulmonary atelec-
tasis, pneumonttis or opacification which on needle aspiration proves
to represent empyema, mtraperitoneal abscesses all too often are
discovered at the autopsy table For this reason, we have more and
more adopted a policy of exploratory laparotomy when fever and
anorexia continue but no mass ean be palpated

The patient with a subdiaphragmatie, pelvic or mtraperitoneal
abscess may have roentgenologic or physieal findmgs which permit
actual localization of the absecess, following which an appropriate
meiston 1s made and the abscess dramned This generally results m
prompt recovery and rehabilitation Naturally, postoperative ntra-
abdoininal abscesses usually follow abdominal operations, although
acute cholecystitis with rupture, perforation of a peptic ulcer or
acute appendicitis with perforation may oceur following even a tho
racte procedure On the other hand, the patient may have little or
no fever while he 1s on heavy antibiotic therapy His appetite 1s
poor, he does not regain his strength and vigor at the expected rate,
bowel function 15 not normal and vomting may occur from tune to
tume, he develops a “chronically 1lI” appearance and continues to
lose weight, in part because he cannot or will not eat, the abdomen
presents perhaps an indurated “feel” but no definite masses or spe-
cific tenderness 1s noted often because of small bowel distention
Rectal and pelvic examinations are within normal himits, the leaves
of the diaphragm move fawly well on mspration the Iiver edge 15
barely palpable, the stomach 1s displaced, perhaps (but as a result
of the gastric resection?), the duodenal loop may be a brt widened
(but does this actually represent an abscess of the pancreas?), the
barium enema may reveal some questionable downward displace-
ment of the splenie flexure of the colon, but the nephrograms show
that the kidneys are not displaced The small bowel pattern 15 diffi-
cult to interpret because of the inordmately prolonged “lleus ”

Such a patient 1s often allowed to drift from weeh to week, cvery-
one hoping that he will “straighten out  And the crux of the prob
1em 1s that, of course, many such patients do improve and recover
without further and hazardous surgery This 1s why 1t 15 so difficult
to elect an exploratory Japarotomy until the patient may be eritically



SOME COMMON POSTOPIRAVTIVT PROBIY NS 261

detalitated and hkely to die from the opceition or untal the patient
dies without operation md the “stlont abecess i dronad by the
pathologst

To conclude we e now convieced that when the prob inlitics of
an itraperiton 1l absecss poraist rocan by cirly (yplorators hipa-
rotomy constitutes Jess ok th to dolawy too long Such abeecsses
now constitute a stipnfieant eause of «urgrcil mortality 1 nfortu-
nately, no “routine rule for mud e e be offcred and i ense
must be decided on 1ts own merte

Staphylocaccal I nteracalitiz Contrury to populir behief peendo
membranous cnterocolitss per w18 not 4 new ontity  for it was
reported a nutnber of v s 1o follow mg <hoek duc to sarous condi
tions However, the relatinely <peafie «taphylocoeel pseudomom-
branous enterocolitts that may follow the use of broid speetrum
antibioties i the postoperatine period 15 a rel ttinely new entity The
mechanist 1s believed to consist of a reduction (with antibioties) of
the mtestmnal flora that 1s normatly present and antagonistic to the
antibiotse resistant staphylococer Therc rcsults an enormous over-
growth of the nsually suppressed «tiphylococer The mucosql and
submucosal Iy ers of the myvolsed howel arc <o heavly infected that
gangrene of these tissues occurs, and mucosl easts or strips may be
lll:ﬂ“ed m the <tool VMeanwhile the pitient has beeome febnle per-
d?:})rsr[“m‘ chills and an associated <hoch-like state and an (splosne
et ;ca may have developed  1he treatment consists of heavy dos-
cﬁh;?) il‘nnantﬂnotxc to which the staphylococeus (resist int to peni-
Many 0; ﬂl'gzpond This has usually becn 1ty thromy ein or Tlotyem
antlbmtlcsl )1c patients have died, but with the early usc of proper

o saved » PIUS aggressive general supportive treatment, many can
opg(;:‘ag(}ct‘a Heat-Regulating Center at Cranotomy High post-
the mterferefrs are common on neurosurgical seryices, due to opera-
by pothalatmy lc(é W llth the heat-regulating center in the region of the
effort Shouldi) uch fevers often precede a f1tal outcome, but e\.gm,
Ferers abor e tlt: ll\]lldL to heep the rectal temperature below 1053°F
v ceq y dlffls evel are not long-tolerated Various neurosurgieal
B3 15 effegt 1 “]ercnt techmes Aspirm 18 gven to combat the fever
Tee yator enemao“ ermg the thermostat ” and m producing sweating

onever s are effectiv e and are time-honored In our hospital

» 8 portion of the body 15 placed m cold water, while the re-
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mamder 1s continuously moistened w1th an 1ce water-aleohol mrxture
and electric fans directed across the mostened surfaces to increase
the rate of heat loss by vaporization A break m the fever usually
represents a favorable prognostic sign More recently, the cooling
(hypothermia) blanket has become generally available for the effi
cient reduction of body temperature, and by this means the cooling
process remains under far more effectrve control

Post-thyrowdectomy Iever Febrile reactions of varying degrees,
often severe, formerly were frequently observed followng thy roidec
tomy for toxic gorter That such pyrewuia 1s now uncommon attests
the better control of hyperthyroidisin that 1s possible with modern
antithy roxd drugs such as propylthiouracil and tapazole While 10dine
was adequately effective 1 preparing the majority of patients for
surgery, there were many i whom the thyrotoxicosis was neyver fully
abolished prior to operation, and 1t was m this group that postopera-
tive fever was usually encountered

The fever which follows thyrordectomy m the previously thyro
toxic pattent 1s probably due to an excess of circulating active thy-
roid principles, though the precise mechanism 1s not entirely clear
If the fever 1s severe, the total condition 1s referred to as thyroid
erisis and 1t 1s often fatal Whale 1t has been reported that mtraven-
ous adrenocortical therapy i massive doses 1s effectry e in combatting
thyroid crisis, we did not find 1t so in one patient so treated In fact,
so grave 1s well developed thyroid crisis that 1t 1s now our policy to
operate on no patient whose metabolic rate cannot be brought to the
euthyroid level with 10dine or other antithy roid medication, however
young the mndnidual The possible rishs of radioactive 1odine are
preferable

The febrile reaction followng thy roidectomy 1s treated with mtra-
venous sodium 1odide sedation oxygen therapy, cold sponging and
digrtahs of mdicated 1 addition to the mtray enous hydrocortisone

Pyrexia Due to Twssue Necrosis 'Lhe sloughmg of tissue, perhaps
m the center of a tumor or due to 1schemia of non-neoplastic tissues,
often produces fever We recently (1957) encountered this n a pa
tient, who had a huge nontovie nodular goiter Despite antibrotic
therapy the fever persisted, ind at operation large collections of
sterile, thich liquefaction necrosis were evacuated Postoperatiely
there was no further fever

Various “Medical Causes of I'ever In addition to the cuuses
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given one mught hst heat strohe malartal relapse allergic reactions
ntereurrent svstemue mfection such as mfluenza, elevated ambient
temperature (espeeralls with mfants and, abosve all, with prema-
tures), and malingermg (the patient may place the thermometer on
the raditor) These should be considered when no “surgical” ex-
planation for the fever can be found

POSTOPERATIVE NAUSEA AND VOMITING

Nausea and vomuting are frequently obsery ed follow g operation
If the patient has fully recovcred from the anesthetic and no further
agent 1s detected i the expired arr, an almentary problem will usu-
ally be found to euist The most common defeet 1s that of acute
gastric refention, and 1t 1s espeeintly hikely to oceur after upper ab-
dommal procedures such as cholecystectomy However, 1t may fol-
low thoracotomy or even hemorrhowdectomy (one fatal case) The
milder degrees of gastrie retention are not serious except m that they
precede the very siuster condition termed acute gastric didatation
Here the atome stomach may be enormously dilated and may contain
as much as 5 Liters of fllud This was the condition found m the pa-
tient mentioned above who died following hemorrhoidectomy, of all
things He had vomuted small amounts repeatedly, but the physi-
cians m charge had not suspected the full scope of the problem
tume to correct 1t

Of course, postoperative nausea and vomuting may be due to a
great many other causes, but gastric retention or mtestinal dy sfunc-
tion (mechanica) or paralytic 1leus) are the most unportant ones
Mechanical bowel obstruction m the postoperatry e period 15 usually
due to adhestons which constrict the small bowel, but eolon ebstrue-
tion due to feeal impaction may occur 1n elderly patients

The treatment of postoperat1y e nausea and vomting usually con-
sists of prophylactic measures, nasogastric suction, and intravenous
finds Dramamne can be guen ntramuseularly to combat nausea,
:ld toften does However, there 1s the risk that by suppressing nau-
;eitf::e may permit gastrie distention to continue, even 1f this dis-
by n 13 2 reflex phenomenon secondary to urinary bladder disten-
o F"‘St,[ the prophylactic measure most mmportant 1s that of restrict-
mg oral intake until the day following a general anesthetic for a

4jor operatton This alone will substantially reduce the mecidence
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of gastric retention and dilatation Nasogastrie suction for 24 hours
following upper abdominal operations constitutes another effective
prophvlactic measure Second, when the patient begmns to vomit—
and he may “effortlessly” vomit only small amounts at infrequent
mtervals—a Levin tube should be passed promptly and the stomach
contents aspirated If the volume 1s large, the tube should be left
down for from 24 to 48 hours If the volume 1s mmunal the stomach
1s wrigated with saline and the tube removed Oral intake should be
stopped for the time bemg Dramamune can then be used with more
confidence though bowel pathology or mncreased intracranial pres
sure must be kept m the back of one s mind as remote possibilities
Third, mtravenous replacement of water, sodium chloride and po-
tassium must be adequate to replace large flurd losses and thus
prevent shock

There are numerous other occasional causes of postoperative
nausea and yvomiting (1f due to morphine, change drug), but those
described above will account for this symptomatology 1n most n
stances

PARALYTIC ILEUS

Paralytic 1leus following surgery usually must be differentiated
from mechameal small bowel obstruction (p 157) The mechanisms
by which the 1leus 1s produced are largely obscure, and underst ind-
mg 1s rendered still more difficult by the wide range of etiologic
factors which may produce the condition One expects 1 degree of
1leus 1 association with any abdominal operation, with or without
a degree of peritonitis, but 1t may occasionally be equally severe
following thoracotomy laminectomy septicemia or even secondary
to urmary bladder distention or other urinary tract disease

Management of parayltrc dleus consists of both prophylactic and
therapeutic measures Prior to surgery one can have passed a n1so-
gastric or long tube to decompress the alimentary tract Manipu-
lation of the bowel 18 mimmimized and peritoneal contamination 1s
avorded Meticulous hemostasis and precise hgation of vessels with-
out strangulation of masses of tissue further promote a mild mtra-
peritoneal reaction to the procedure Bladder distention 1s not per-
mitted to oceur

Active therapy of the established condition 1s often disappoint-
mgly meffective, unti the distention has run 1ts course Neverthe-

less, the following measurcs often do effect considerable relief (1)
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alimentary tube decompression, (2) nothing by mouth, (3) mtra-
venous fliid muntenance (4) sedation as required, (5) a rectal tube,
with or without Jow salme enemas, (6) heating pad or hot water
bottle to the abdomen (7 ) ambulation 1f pernussible, (8) prostig-
mm, pitressin, or urecholme mtramuscularly n the occasional ease
Needless to say, the condition underly ing the tleus 1s treated vigor-
ously, if known

Paraly tic 1leus with distention rarely produces sucl 1schema of
the bowel wall as to result i perforation However the condition
may contmue for long periods, and 1t can seriously mnpar pul-
monary ventilation, compress the mtra-abdominal viscera and large
vems, preclude oral mntake and mordinately retard convalescence
Agam, 1t 15 the underlying condition often intraperitoneal sup-
puration, that 1s the true offender

FECAL IMPACTION

In the patient who has difficulty or undue discomfort 1 passng
small amounts of stool postoperatsvely, or who has diarrhea or feels
that he never really empties the rectum feeal impaction should be
suspected The dragnosis 1s usually made by simple digital exami-
nation, but occasionally an mmpaction mn the sigmoid may not be
diagnosed without sygmoidoscopy or barum enema (Obstruction
of the sigmoid colon was so produced m one elderly Indy )

Treatment consists of the mstillation of 250 e of mneral o1l by
rectal tube and permutting 1t to remam for two hours \ saline
enema 1s then gnen, and 1ts results evaluated by 2 second rectal
examination At this tiune it may be essential to break up the mm-
paction with the finger, but prior to this morphine should have been
given, for 1t 1s quite painful, rarely 1s a general anesthetic required
If necessary, the series 1s repeated If this is not immediately cura-
tive mineral o1l 1s given by mouth perhaps with a dose of mag-
nesium sulfate, and the entire procedure repeated the following
day However, one series of enemas, with some digital assistance,
usually suffices to remove the mmpaetion Recurrence 1s rare once
the patient 15 freely ambulatory

ELECTROLYTE IMBALANCE

The four states of electroly te imbalance met often postoperatiyely
((le‘f;clusue of oliguria) are (1) water excess, (2) water defieit, (3)
eficits of sodium chloride or of potassium and (4) mired deficits
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of gastric retention and dilatation Nasogastric suction for 24 hours
following upper abdomimnal operations constitutes another effcctive
prophylactic measure Second, when the patient begins to yomit—
and he may “effortlessly” vount only small amounts at infrequent
mteryals—a Levin tube should be passed promptly and the stomach
contents aspirated If the volume 1s large, the tube should be left
down for from 24 to 48 hours If the volume 1s minmmal, the stomach
1s ierigated with salme and the tube removed Oral ntake should be
stopped for the time being Dramamme can then be used with more
confidence, though bowel pathology or mereased mtracranial pres-
sure must be kept 1n the back of one s mind as remote possibihities
Thaurd, mtravenous replacement of water, sodium chloride and po-
tassium must be adequate to replace Iarge fluid losses and thus
prevent shock

There are numcrous other occasional causes of postoperative
nausea and vomiting (if due to morphine, change drug), but those
described above will account for this symptomatology m most n-
stances

PARALYTIC ILEUS

Paraly tic ileus following surgery usually must be differentiated
from mechanical small bowel obstruction (p 157) The mechanisms
by which the 1leus 1s produced are largely obseure, and understand-
mg 1s rendered still more difficult by the wide range of etiologic
factors which may produce the condition One expects a degree of
1leus 1n association with any abdominal operation, with or without
a degree of peritomitis but 1t may occasionally be equally severe
following thoracotomy, laminectomy septicemia or even secondary
to urinary bladder distention or other urmary tract disease

Management of parayltic deus consists of both proph; Jactic and
therapeutic measures Prior to surgery one can have passed a naso-
gastric or long tube to decompress the alimentary tract Manipu-
lation of the bowel 1s minimized and peritoneal contamination 1s
avoided Meticulous hemostasts and precise higation of vessels with-
out strangulation of masses of tissue further promote a mild intra-
pcntoneql reaction to the procedure Bladder distention 1s not per-
mitted to occur

Actnve therapy of the established condition 1s often disappoint-
gly meffectne until the distentton has run 1ts course Neverthe-
Jess, the follow mg measures often do effect considerable rehef (1)
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struetion (losses nto the bowel m high jejunal obstruction would
<oon be apparent beeause of vonnting)

Flud replacement 1s deternnned by the clmical and laboratory
evaluation of need (p 13)

ALLERGIC REACTIONS

The surgeon most often encounters allurgic reactions followng the
use of local or topical anesthetics, or the mjection of drugs or
materils for roentgen visuahization, or following the mtravenous
mfusion of various soluttons One of the most starthing reactions
that we have observed i recent years occurred during the
admmustration of protemn hydrolysate solution The patient first
noted marhed and extremely rapid swelling of the lips, then general-
1zed hrves, then extreme difficulty m breathmg and, lastly, severe
swelling of the tongue A1l of these phenomena appeared withm a
fen minutes and, between heayves, the patient, a 19 year old male,
gasped that 1f his tongue were to swell much more he could no
longer breathe—n very pertinent comment under the eireumstances,
1t seemed to us

First, the protein hydralysate infuston was removed Second, 05
e of 1/1000 epinephrine was mjected tramuscularly and the site
massaged This soon afforded some symptomatie relief but general-
1zed “asthmatic” rales or squeaks contmued with severe dyspnea
Third, mtravenous ammophylline was gnen slowly

Withm 5 minutes from the beginning of the epinephrine followed
by ammophylline the patient’s respirations had become much less
labored, and the pulmonary rales were decreasing m prommence
The swelling of the tongue and lips began to regress The urticaria
persisted somewhat longer, but 1t too gradually faded

This patient was 1 the most extreme distress at the height of the
attach, and the tidal air exchange was exceedingly small No one
on seemg him then, could doubt that such sensitrsity phenomena
might prove fatal 1n some subjects

Intravenous hydrocortisone might have been equally effectnn e,
but the epinephrine vas mstantly available m the floor medicine
tabmet Convulsions would have been managed with mtrayenous
thiopental, and with artaficial ventilation

HICCUPS (HICCOUGHS SINGULTUS)
Hiceups are due to diaphragmatic spasm agamst a elosed glottis
The occastonal or 1solated hiceup 15 of no significance, but the con-
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W ater excess results from the infusion of too much glucose or other
solution at a time when postoperative hormonal changes reduce
renal water excretion (by increasing renal tubular reabsorption) The
patient exhibits a gain m weight or markedly positive water balance
on the imntake-output record, and edema may be mamfest The
plasma sodium and chloride levels will usually be subnormal 1 ater
wmtorication may produce convulstons which are effectively treated
by the infusion of from 500 to 1000 ce of 3 per cent sodium chloride.
solution

Water deficit may indeed oceur, so thoroughly have physicians
been warned against postoperative overhydration This results at
times from failure to take mnto account the patient’s profuse sweat-
g, when wniting for the lud intake It 1s to be recalled that the
mtake must approximate the losses by urine, gastric suction and
stool plus estimated msensible loss (which may range from 1 to 6
Iiters 1 an extensnvelv burned subject) The urne output will be
reduced mn the patient who has a water defieit, and the plasma so-
dium and chloride levels will be elevated 1f proportionate losses of
these electroly tes have not occurred The mtrigumng hypernatremic
hyperchloremia reflects pure water deficit 1n some patients

Sodwum, chlorde, and potassium deficits are readily produced bv
limiting 1ntravenous flud replacement largely to salt-free solutions,
when nasogastric suction 1s removing significant amounts of gastric
flud contamning these electrolytes Metabolic alkalosis usuilly re-
sults Of course, even without gastric suction one can eventually
deplete the patient of electrolytes (by renal excretion) if only salt-
free solutions are infused Electrolyte deficits are uncommon when
patients are consuming a normal diet, except perhaps when adrenal
steroid therapy produces a marhed excretion of potassium with a
resulting defictt of this won, mn such circumstances metabolic alka
losts may develop

Appropriate replacement therapy 1s indicated (p 13)

Mired Deficits As might be expected most of the etiologic cir-
cumstances under which water and electrolytes are lost result in
a mixed or balanced deficit m which the extracellular fluid re-
manmg to the patient 15 reduced m volume but has a relatively
normal electrolyte content This 1s particularly true following such
third space losses as wound edema massive ascites of pancreatitis
or other disease, pleural cffusion retroperitoneal edema following

pelvic fracture, or concealed losses mnto the small bowel 1n low ob
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struction (losses nto the bowel m high jejunal obstruction would
<oon be apparent hecause of vomiting)

Flurd replacement 1s determmned by the chmeal and laboratory
evaliation of need (p 13)

ALLERGIC REACTIONS

The surgeon most often encounters allergie reactions following the
use of local or topiea]l ancstheties or the mjection of drugs or
materials for roentgen visualization or following the ntravenous
infusion of various <olutions One of the most starthng reactions
that we have observed m recent years occurred durmg the
admmstration of protem hydrolysate solution The patint first
noted marked and extremely rapid swelling of the hps then general-
1zed hives, then extreme difficulty i breathing and lastly severe
suelling of the tongue \All of these phenomena appeared withm 4
few mmutes and, between heaves the patient a 19 year old male,
gasped that 1f Jus tongue were to swell much more he could no
longer breathe—a very pertinent comment under the eireumstances,
1t seemed to us

Furst, the protem hydroly<ate infusion was removed Sceond 035
cc of 1/1000 epinephrine was myected mtrunuscularly and the site
massaged This soon afforded some symptomatic relief but general-
1zed “asthmatic” riles or squeahs continued with severe dvspnea
Third, mtravenous amiophyIine was given slowly

Within 5 minates from the beginning of the epwephrine followed
by ammophy Ilne, the patient s respirations had become much less
labored, and the pulmonary rales were decreasmg i prominence
The swelling of the tongue and hips began to regress The yrticaria
persisted somewhat longer hut 1t too gradually faded

This patient was i the most extreme distress at the height of the
attack, and the tidal air exchange was exceedingly small No one
on seemg him then, could doubt that such sensitivity phenomena
might prove fatal m some subjects
bultntt}rlavenous hydrocortisone might have been equally ¢ffecttve,

¢ epinephrine was nstantly avarlable m the floor medicine

:ﬁmet Convulsions would have been managed with mtrayenous

lopental, and with artifieral ventilation

- HICCUPS (HICCOUGHS SINGULTUS)
- lccups are due to diaphragmatic spasm agamst a closed glottis
¢ occasional or 1solated hiceup 1s of no significance, but the con-
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ditton can persist until the patient 1s eshausted The etwlogy 15
varied, but quite often gastric retention or intraperitoneal sepsis will
be found However, many times no adequate explanation 1s forth-
coming

T'reatment consists of one or more of the following measures (1)
rebreathing mto a paper bag (2) mhalation of an oxygen-carbon
dioside mixture, (3) spraying the posterior pharynx with ethyl
chloride, (4) sedation, (5) phrenic nerve block on the mnvolved side
(as determmed by fluoroscopy), and (6) chlorpromazine Fortu-
nately, whereas the first five of these often prove meffective
permanently arresting persistent hiceups, chlorpromazine has proved
gratifyingly effective m this condition

POSTOPERATIVE PSYCHOS!S

Minor mental changes are common following surgery and other
ilinesses and from time to time a patient w1ll become dehirious and
even mamacal Exeludmmg patients who were known to have been
mentally unbalanced previously, the causes may or may not be
apparent Drug psychosis must always be considered, and the poor
tolerance of some elderly patients for barbiturates 1s well hnown
How ever, there are other subjects 1n whom the stress of anesthesta-
operation per se produces mental imbalance

The treatment of postoperatively disturbed mdividuals consists
of reassurance, close and constant obser ation, sedation with a bar-
biturate, and/or the initiation of one of the tranquihzing drugs such
as chlorpromazme (25to 50mg PO q1d)

Esen so, at times a male patient majy threaten violence to anyone
who approaches him Under these circumstances there are two al-
ternatives either he must be allowed finally to go to sleep, or
several husky persons must rush him, subdue hun and thereafter
restramn him with or without mjected sedatine Cireumstances will
dictate which of these alternatiyes 1s to be elected

REFERENCES
Artesn J G Hauene H N Moyer C A anp Ruwows J L Surgery—1 ninctples
and Practice Philadelphia J B Lippmncott Co 1937
Corcoras 4 € Advances in treatment of acute and chrome renal maufficiency
JAMA 153 1233 1923
Tvewe B Tower nephron nephrosis Mil Surgeon 90 371 1946
Megosey W H asp Hemxoon R T The mnagement of acute renal msufficiency

JAMA o> 87T 191
\errie J 1 The Treatment of Rentl Failure New Yorh Grune and Stratton

Ine 1900

<)

)

©



SONI COMNON POSTOPI RATIVI PROBITMS 269

6 Ouver, J, MicDovatn M, asp Tracy, A The pathogene 1= of acute renal
fulure as ocisted with tratmatie and toxic injurs J Clin Imve t 97 1307 1951

7 Teseuas P 1 Post, R P Swrmiy, I H I, Amrrsamiy, R S Daoas, J H
Grey D AL Howarn, J M, Jousson, v | hrore, I Muwy R T, 0 VMrara
M P, Rusit B 1, Jr Pottraumatic renal n uflieseney in militany
crualties T Climcsl eharieters ties Am J Med S5 172 1900

8 Winys G R avp Spinam 1 G The chinieal use of hy pothermin n patients

following cardiae arre t Ann Surg., 14§ 162 10,8



24. Evening Rounds: An Intern-
Resident Check-List

A SMOOTHLY FUMCTIONING surgieal service does not come about by
chance Behmnd the scenes there 1s mtelligent, intensive and con-
tmuous activity on the part of an alert housestaff And few service
functions are more essential to effective patient care than are the
thoughtful and meticulous rounds conducted by the intern or rest-
dent himself 1n the late afternoon or early evening

The purpose here 1s to review the objectives of evemng rounds,
and to offer a few chech lists of pomnts to be considered before and
after certain representative operations

GENERAL APPROACH
The resident w1ll plan to achieve the following objectives

(1) Neuw Admissions and Those Under Study
(2) Imtial evaluation
(b) Plan and begin arrangements for mndicated studies or therapy Procced with a
spectfic target date for operation 1 mind
(c) Re-evaluate the current progress of preoperative studies and therapy of pa
tients admitted previously
{2) Preoperatine Patient {Tor Tomorrow)
(a) History and physical exammation evaluated and recorded
(b) E ential laboratory data recorded on chart {blood work urnalysis chest
xray ECG ete)
(c) General physical status at the moment (febrile? dehydrated?)
(d) Preoperatine orders written (anesthesia coneult indicated?)
(e) Blood ready for transfusion
(f) A ry films available
(g) Patient family (certunly of children) and refernng physician informed
(h) Case posted with operating room nurses
(1) Special x rays n operating room or frozen section examinations scheduled
(3) Any other <petial reqmrements of the mdividual case (eg avmlabbty of
smtable graft hypothermia or pump-oxygenator n eardiovascular eca es)
(1) Operative permit signed and witnessed
(3) Postoperative Patient (Consider Requirements According To Which Post
operative Day Is Inv olved)
{a) Day of Operation Pomts of Importance
1 Ezamine patient briefly (check vital signs and auscult to determine quality
of pulmonary ventilation) Is sedation adequate?

270
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Intake-output strlue
\urses notes
Chates! (temperature) chart
Wound drunage exer mne?
Che t film? (re wdent should n peet personally)
Bhidder di tention, ntestini] distention, yomiting?
Repeat hemoglobin or hematoent determunation 1f andierted
Con der special features of the indiadual ease
Onler heet Are the wnitten orders being exeetted?
Studies required tomorrow  {plh ma chemistrier blood count  or chest
xray?)
(b) Davs Postoperitnne
1 Thi! concernimg particular requirements of the dw
Rewnte orders” Oral mtahe?
b Ambulate patent?
Remove che t tubee unnary catheter niogastne tube T tube (after
cholangiogram) dramz dres mgs, ca t sutures or other matenals?
Pla ma chemistry, urtme and blood count rechechs?
Stop antibtotice morphine anticongulant., chlorpromazine infectious pre
cautions warm mosst dre s cte ?
Anv complicatsons threatenmng?
Begm clearing the way for patient discharge

& e e 23 43

—S oot

e

e

L]

-

These are a few of the mnumerable details which must be thought
of and taken care of Yot they truly represent the essence of good
preoperatys e and postoperatn e care Now will be listed further re-
minders for several common operations which will mdnidually
serve as prototypes of procedures myvohvung the several anatome
and physiologic arens of the body Certain of these pomts have been

mentioned elsewhere 1 the volume, but 1t 1s desirable to List them
agamn here

SOME SPECIFIC OPERATIONS

Thyroidectomy
Preoperatipe
i;) Rule out toviaty (chnieal exammation BM R PBI radiolodine uptahe)
: ) Examine cords by indirect lary ngoscopy
3) Che ¢ ¥ ray for substernal extension
g) Crossmatch blood for towie or large goiter
(6) Wnte routme preoperatise orders
) Schedule frozen sectron 1f caremoma suspected

Postoperatwe
M) Vitag “igns Respiratory difficulty suggests tracheal obstruction (p 90) Rapid

Is‘::e and respirations with feser suggest element of tovierity Treat with IV
tum 1odide oxygen therapy and sedation and use digitalization and mtra
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venous hy drocortisone 1f mdicated Also scan nurses notes chinical temperature
chart and progress notes for clues and trends<

(2) The Wound Is drainage excesstie or bloody ? Is there a deep fullness of the
pech? If any indication of resprratory difficulty (due to tracheal compression)
open wound and perform tracheostom; under local anesthesta Dont use
Pentothal

Normally removc drains at end of 24 hours and sutures at 48 hours

(3) Vocalization Ask patient to speak If hoarse ctamine cords with laryngeal
mirror

(4) Tingling or Tetany These findings suggest hy poparathyroidism  Confirm with
Chyvostek s sign and draw blood for determimation of serum ealeium and phos
phorus levels

(5) Intake output Are flmds in? Unne? Diet as tolerated after day of surgery

(6) Ambulation Has pitient been got out of bed?

Thoracotomy
Preopcratwe

(1) Duagnostic work up complete” (History physical exammation plam and
speeiil chest x rays bronchoscopy sputum <tudies lung funetion tests shin
tests?)

(2) Adequate bloed for transfu 1on

(3) Chest x rays available for surgery

(4) Preoperatine orders wntten (p 65)

(5) Postural drunage mmmediately prior to surgery where indicated

Postoperative

(1) Vital Signs Reacted? Hypotension and tachyeardia suggest atelectasis or
more often ol due to d ) of los es at surgery or to
contmuing hemorrhage Feer suggests atelectasis pneumonitis or other com
plications (p 115) Investigate immediately Also <can nurses notes clmecal
temperature chart and progress notes for clues and trends

(2) Wound and Tube Drammage The thoracotomy neision rarely separates and
waund herorrhage and sertous infection are unusual Helf the sutures are re
moved the sixth POD and the rest on the erghth

Thoracotomy tube drainage 13 dingly 1mportant Ty
esophageal medustinal or cardiac surgery Is the column of flud m the
undernater tube oscilltting with each respiration? Is dramage excessne and
bloods ? Is air leakage (following lob y Or seg) 1 re ection) 7
If tubes are not functiomng they must be opened by i tillation of sterile
saline solution or replaced Continuing hemorrhage may require reoperatton

(3) Cough Out Use na otracheal catheter suction where required

(4) Chest X ray Valuable as are in pection and auscultation (the dre sings impede
palpation and percusston) a che t film taken the eveming followng surgery
1 mvaluable 1n the early detection of hemorrhage atelectasis and pneumo
thorax All three must be effectisels treated promptly 1f a well expanded lung
15 to be achieved The surgical resident should per onally examune this film

(5) Intake Output Chechk blood and other flid  nd unne output

(6) Ambulate and gne diet as tolerated begmming with fir t POD Continue
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frequent and pppre<ne metsures to prevent Medeeta 10 untid fung v well
expndod (check wath w mal filins}

Resection {Abdominal)

Preoperatine

48]

(2)
{3}
{4)
)

Sites or mte of oot 1on or areury m lorahized by history  phy meal examens
tion and where indicated aortoprm

Assesg genertd condition {(p €)

Crosmatch 3000 ee of blood

Pres alimentan tube and mwrt Tolev entheter

Have homogrift or artificia] pro the w avatbie

{6} Sehedule operatine artentogeams wath rdwology

)
1]

Po
[$4]

¢

2

{3)

“)

{8)
8

Ane the 1t consult
Routine orders {p G}

stoperative

Vital Signs Reacted? IHhpoten jon and weik threads pube mav be due to
ohgemr but, need not be Get hematoent and hemoglobin lovels Suspeet
heart fmlure (coronary ocelusion® by pertensive decompenstion”) pulmonary
embokisn mesentenie occluson Lowel neero s due to iehemta or mfection
Sean nurses notes and clinseal tempersture chart for clues and trends

The Wound There 15 commonly a moderate penitonen effusion often ad
maxed with fymph from perforated asterna chvli and wound demnage 19 not
unusual Howeser hernm formation er even eyvisceration are common follon-
mg this operation and all wound drunage should be talen senou Iy Lewe
slan suturcs for 10 dyy ¢ relention sutures from 12 to 14 days

Lower Ixtromities I ulses should be pre cnt in the femoral artenes If they
were precent an the external shaes at the end of operation but could not be
{elt m the femoral regron they mav develop later Howerver dimappearance
of previously present pul ations especially if nescesated with que-tionable
viabthity of the extrermty dernands a dearston coneerming re-cxploration Power
and sensatian tn the legs should be cheched

Intake Output Blood and flnd 1nfusion adequate but not excessne? Unne

output? Uremia s definite hazard m these patients Use Foley indwelling
catheter

Nasogastnie suction to present distention
Atwhulate an sndndual basie IDnet as tolerated when tube removed

Biliary Surgery
Preoperate

i
@)
@)
4)

15}
{6)

Establish pre ence of gallstones
Rule out ather disenses
Agcess general physical statue (p 7Y
Differentia} diagnosis—and therapy—in jaundiced patient where indicated
Prothrombin lesels and vitamm b admmmstration
Pass Tevin tube prior to surgeny
hedule operative chot ot
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venous hy drocortisone if indicated Al<o scan nurees’ notes clincal temperature
chart and progress notes for clues and trends

(2) The Wound Is dranage exce sine or bloody ? Is there a deep fullness of the
nech? If anv mdreatron of respiratory difficulty (due to tracheil compression)
open wound and perform tracheostomy under local anesthesia Dont use
Pentothal

Normally removc drams at end of 24 hours and sutures at 48 hours

(3) Vocalization Ash patient to speak If hoarse, examme cords with laryngeal
mirror

{4) Tingling or Tetany The<e findings suggest hypoparathyroids m Confirm with
Chvosteh s sign and draw blood for determination of serum calcrum and phos
phorus levels

(5) Intake output Are fluids 1n? Urme? Diet as tolerated after duy of surgery

(6) Ambulatron Has patient been got out of bed?

Thoracotomy
Preoperative

(1) Diagnostic work up complete? (History physical exammation plam and
spectal chest x rays bronchoscopy sputum studies, lupg function tests skin
tests?)

(2) Adequate blood for transfusion

(3) Chest x rays available for surgery

(4) Preoperative orders wnitten (p 65)

{5) Postural drainage mmmediately prior to surgers where mdicated

Postoperative

(1) Vital Signs  Reacted? Hypotension and tach)cnrdm suggest atelectasis or
more often ol due to ind, of los s at surger; or to
contimuing hemorrhage Fever uggests atelectasis pneumonitis or other com
plications (p 115) Investigate immediately Also scan pur<es notes chnreal
temperature chart and progress notes for clues and trends

{2) Wound and Tube Drammage The thoracotoms necision rarely eparates and
wound hemorrhage and erious infection are unusual Half the sutures are re
moved the sixth POD and the rest on the eighth

Th tube dj ge 15 dingly important foll
e<ophageal mediastinal or cardiac surgers Is the column of ﬂu:d m the
underwater tube o cllating with each respiration? Is dranage excessive and
bloody ? Is atr leskage (following lobeetomy or segmental re ection) excesste?
If tubes are not functionmmng they must be opened by mstillation of sterile
saline solution or replaced Continuning hemorrhage may require reoperation

(3) Cough Out Use na otracheal eatheter suction where required

(4) Chest \ ray Valuable as are mspection 1nd auscultation (the dre ings impede
palpation and percussion) a chest film taken the evenng followmg surgery
12 invaluable 1o the early detectston of hemorrhage atelectasis and pneumo
thorax All three must be effectively treated promptly if a well expanded lung
19 to be achieved The surgical resident  hould personally examune this film

(5) Intake Ouiput Cheek blood and other fluid  and urine output

(6) Ambulate and gne dict as tolerated begmamg with first POD  Continue
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while gentle but firm manual compre wn of the wound 1« muntuned \lo
chech nurees notee chmeal tempemture chart and progse v notes for clure and
trend

(2) The Wound Since wotnd drupage 19 not 1 sl emploved unless the pro-
cedyre wie qute difficult or the dumsdenal clowtre un nh farton exee e
ccrous of seroapgumeons drunage through the et wn often denotes partind
ot complete sepamtion of the wound (p 59) Thie hazard 1s eepeenlly to
be con weresd when nte<tinal di tention hiceup  exees ive congung somit
g or infection 19 present

]
Fio 19—The mana
the bacte <urgeal gement of fractures and associsted <oft tivte myury s ol es

principles of clean g debnd d
b g debridement and ymmobilization (Fr
sn;‘::tt:m;s(; P lJ’r., and Fitts W T Jr Fractures and dy lorations general <::1
o tl) n Allen J G Harhins H \ ‘over C \ and Rhoads J E Surgery—
ples and Practice Philadelphia J B Lippmeott Co 1927) T
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(7) Crossmatch to laboratory (“hold )}
(8) Routine orders {p 65)

Postoperative

(1) Vital Signs Reacted? Hypotension and rapid thready pul-e must be mve t

gated Depressed resprrations may reflect exce ne <edation Efficiency of

pulmonary ventilation In pection percussion and auscultation of lungs Also

chech nurses notes and climeal temperature chart for clues and trends

Wound Dramage Esxcessine bloody drainage may require transfuston Gross

blood indicates an unhgated vessel and reoperation may be in order Copsous

bile may reflect severed accessory bile duet imjured common duct or slipped

ligature on evstic duet Leakage around T tube may be disturbing but usually

cea cg when T tube 1s removed Early cholangiogram may be reassurmg re

garding the last The T tube can be pulled after 7 days for by them a

dramage tract has been formed Change dressing if needed Chech sccunty

of T tube

(3) Nausea Vomitmg or Hiccups These findings usually reflect gastric retention
after bihary <urgery If Levin tube 1sn place check for patency and effectine
ness of suction source If no tube was used mmtially mtroduce one now
aspirate gastric contents and irngate well with saline solution The tube may
then be withdrawn

(4) Intake Output Have the ordered fluids been mfused? Has the patient pawed
urine?

(5) Distention and Gas Pains Penstalsis audible? Passing flatus? Hot water bottle
to abdomen Rectal tube to faciitate passage of gas Pitre m or pro tigmm?

(6) Ambulatton Within from 24 to 48 hours following surgery dependng on pa
tient

(2

Gastric Resection
Preoperative

(1) Demonstrate pathology and chromeity with lustory physical evamination and
GI senies

(2) Routme laborttory work plus pla ma chemistry values

(3) Gastric analy 1s to determine extent of resection

(4) Decompress o dilated stomach

(5) Flud and blood replacement where needed

(6) Awess gencral physical status (p 7)

(7) Crossmatch with 1500 cc blood

{8) Pass Levin tube on morning of operation if not needed presiously

(9) Routine orders (p 65)

Postoperative

(1) Vatal Signs Reacted? Hypoten.ion and rapid thready pulse must be mve t1
gated Suspect inadequate blood replicement at surgery or contmumg concealed
hemorrhage T and b lok 5 masy be helpful Atelec
tn 13 pulmonary embolus coronary occlu lon or other possibilittes must be
constdered Sudden collapwe several davs following operation may be due to
blow-out of duodenal tump with pertoneal soiling or to severc pancreatitrs

Evamme pulmonary ventilation with auscultation and have pattent cough
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(3) Levin Tubie Drunage Volume® Fxeeeinely bloods ? s tube patent? Vomiting
around tthe? Proeener of hile ¢ tabli hee patenes of common Iile duct and
proumal stomn (n Bilroth 1D

1) Intake-output Tran fu 10n complete” Requires! solutions infused? Lane vol
ume adequate?

(3) Abdommal Pain Pancreatitia? Ga tne retention” Proamal loop mondrome ?
Duodenal leakage® Abwess? Dumping? Gas pane? Fatus® Pen tal 16?

(6) Routine

Fracture and/or Soft Tissue Trauma with or without Cast (Figs 49 ond 50)

(1) Ta extremuty spontancou v pamful after fracture 1¢ smmobilized” Remove or
bivalie e t or dre inge and 1 pect

(") Are toea cold or numh” Su pect gechemie condition In peet injurs  Physeal
exvimination and/or arteniogrun 1o detect arteral damage

(3) Motion and power siti facton under ercum tancea? Suspect nene imjury
or compre<ion 1n addition to pownble 1schemin

(4) Patient febnle and  touc ? In pect wound for infection Antibroties and fur
il\cr debridement and dramnage f not previou Iy adequate Tetanus prophy
axi

(5) Do the repeat films show that eats factons alignment of the fragments 13 being
muntamed ?

(6) Does the balanced traction need readjusting?

(7) Routine problems of patient care diet urmation Lowel moemente ete
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Fic 50—The reduction and stabilization of fractures has come to mvolie o many
different types of appliances and other paraphernalia that the begmner 1s often
dismaved The basic objective 13 to get the ends of the broken bones together and
to hold them there by the simple t ind at the ame time the most effecti e means
at hand Arterial nerve and other soft tissue damage s sought for and treated 3f
found (From Hampton O P Jr and Fitte W T Jr Tractures and t locations
general considerations In Allen J G Harhiis H N Mover C A nml Rhoads
J 1 Surgery—Prninaiples and Practice Fluladelpha J B L pany,
1927)
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