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Preface

It 1s now recogmzed that most postoperative complications have
their inception m the hours immediately following surgery There-
fore, the hosputal recovery room, with 1its well-tramed staff, special
apparatus, drugs, and replacement fluids, has become an increasmgly
vital adjunct in the care of anesthetized or recently anesthetized pa-
tients 1 this immediate postoperative period

This Manual of Recovery Room Care presents 1n concise form the
salient pomts m the management of patients after general surgical
procedures as well as after operations 1 the surgical specialties It
was wrtten by members of the Department of Surgery of The New
York Hospital-Cornell Medical Center, where a program of special
education was mstituted m 1952 for the nursing staff assigned to
the recovery room Such a program was deemed necessary because
of the mewitable changes 1n the staff as time passed

Although 1t 15 obwvious that each mstitution has its own admin
istrative methods physical pecubanties and problems m staffing
certamn general principles apply to all recovery room umits 1f max
mum efficiency m patient care 1s to be achueved It 15 to be remem
bered that the facilities and equipment of a recovery room are not
as important as an alert tramed and responsible staff Accordingly
1t 15 hoped that the following chapters may serve as a gude for
instruction and reference to all who have responsibility of patients
n arecovery room—whether 1n institutions where recovery rooms are

lready m ewstence, n those planmng to establish recoy €ry rooms,
or 1n those planmng to alter existing arrangements

The efforts of the many resident physimans and members of the
staft of the Department of Surgery of The New York Hospatal, who
hasve participated m the traming program of the recos ery room are
gratefully acknowledged Particular recogmtion 1s estended to Dy
C G Child, 1J, for lus contributions to the estabhshment of the
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v PREFACE
recovery room, and to Dr Richard B Stark, who was responsible for
the truning program Lastly, 1t has been due to the encourngement
of Dr Frank Glenn, surgeon m chief of The New York Hosputal,
that the material mn this book has been assembled

Joun M Bear. MD



Foreword

The New Yorh Hospital, with its magmficent herttage in the broad
field of surgery, with its great roster of distingwshed pioneers nd
practitioners of the art has also for prictically half 4 century been
aware of the m1luible role of the recovery room m the successful
outcome of surgical procedures The recoveny room at the hospital
dates back to 1907 when the newly reconstructed operating theater
of the hospital w 1s fimshed and opened for service The mteresting
part of the reconstruction was the Proivision of two recovery room
suttes—accommodatmng three beds for females wnd two for males
These were located on oppostte sides of @ comdor leadng from 2
smaller opertting room to 4 larger one of the amphitheater type—
adjacent to the surgeons dressing room and i full view of passing
nurses and doctors

Anesthesa mn this period was commonly of the open ether type—
attammg deep plnes of narcosis with consequent long periods of
recovery—which slow awakenings to full consciousness were often
attended with conssderable noismess and general exaitttion The
recoy ery rooms were obviously planned to 1solate the patient emerg-
mg from the depths of anesthesia from the other patients m the
public wards which were of the open type

It was not long however, before techniques other than those of
isolition and restrunt were commng mto use These rooms were
used for the treatment of shoch before and after surgery They
became the natural place to begin the admmmstration of flurds—
rectal drps and taps gang way to hypodermoclyses—and these
turn to trav cnous fusions of flmds and 1ater blood Blood banks
were not m existence—regustered donors bemng summoned by tele-
phone or v11 the New Yorh City Police Department Many tumes
the need for blood was anticipated and the donors were at hand m

x



x FOREWORD

a good many cases urgent blood needs were supplied by donors
from the house staff, who welcomed the fee allowed

The person most closely associated with the establishment of the
recovery room at The New York Hospital was Dr Eugene Hillhouse
Pool, who became an associate attending surgeon m 1907 As cluef
of the Second Surgical Division, Dr Pool was ndefatigable in di
recting one of the great surgical services mn the country He became
known throughout the surgical world as a master surgeon and pre
eminent teacher Ever interested in the problems of the surgical care
of patients and m research, he stimulated and was a constant source
of mspiration to many students of the art of surgery, who have smce
gone on to therr own mdnidual accomplishments and recogmtion

Recently a number of Dr Pools former students nurses, patients
and friends established a memonal to lis revered memory, and
fittingly enough 1t was designated to participate m the endowment
of the recovery room at The New York Hospital-Cornell Med:cal
Center Today a smtably mseribed dignified bronze plaque 1s placed
at the entrance of the recovery room I know that the professor could
not have wished for a more proper memorial than this plaque and
this book dedicated to him

Frank | McGowan MD
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CHAPTER I

General Considerations

RICHARD B STARK, MD

The recovery room 1s a place of concentration of (1) patients from
the operating room who are still anesthetized or who are 1n the m
mediate postanesthetic period, (2) nurses with special training,
(3) anesthesiologists and surgeons, and (4) special apparatus
drugs, and replacement fluds, with the aim of gmg the patient
the same caliber of care 1n his immediate postoperative period as he
recewved durmg hus operation

Haphazard and improper postoperative care may negate com-
pletely all of the results of surgery which was carefully planned and
evecuted under optimum anesthesia Because the shills and knowl-
edge required for good postoperative care have increased enor-
mously, an mstitution such as the postanesthetic room or TECOVETY
room has developed As the boundanes of ablative surgery are bemg
extended due to better anesthesta blood replacement, and mcreasing
knowledge of physiology as 1t relites to surgery, the needs for
speciahized care m the postoperative period have mcreased propor-
tionately It 1s recogmzed now that the hughest incidence of throm-
bosis and embolization, atelectasis, shock, or other postoperatne
complications has 1ts mception 1n the hours immediately following
surgery

At the same time the supply of nurses 1s decreasing generally
As the need for complicated postoperative care must be performed
by fewer personnel 1t becomes apparent that such care cannot be
administered upon each floor

It 15 felt by admmstrators of wmstitutions with recovery rooms
that the recovery room represents an added expense but 1s econom-
1cal n ats conservation of nursing personnel A smaller number of
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CHAPTER II

Admmstiative Constderations

TRACY F STORCH

The mception of recovery room service at The New York Hospital
was n 1944 Actuated by the acute wartime shortage of nursing
personnel the mstitubion's original recovery room was established
1 an operatg room which was not beng used at this time Despite
its small size and hmited capaaity mn relation to the volume of
surgery performed the recovery room was a success

By 1948 the need for expansion of this service became more and
more pronounced At that time, the faciity was used only for
pavilion (ward) patients Other patients were returned directly to
their rooms followmng surgery Beimng widely dispersed throughout
the hospatal, these patients could not recenve the same concentrated
care which was available to the pavihon (ward) patients m the
Tecovery room

In May, 1948 a Survey Commttee submitted to the hospitals
Operating Room Commuttee a report and recommendations for the
long range improvement of the operating room service Included
m the discussion supporting the recommendation that a central re-
covery room service be provided for all pavilion (ward), semiprivate
and private surgical patients was the following statement It 1s
only equitable that the private and semiprivate patients recewve the
same quality of care as the ward patients Further indication of the
desirability of recovery room service, and need for its extension was
mdicated 1n a report submtted for presentation to the Hospital Ad
munstration through the Operating Room Commuttee by Charles G
Child III M D attending surgeon, and Joseph F Artusio, Jr MD
anesthetist i charge n January, 1949 This report noted “Today
1t can be stated categonically that an adequate recover room service
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2 MANUAL OF RECOVERY ROOM CARE

nurses 15 needed upon each floor, and these can concentrate their
efforts upon daily and speciahized nursmg care as requred Concen
tration of postanesthetic patients m one physical location makes the
recovery room an 1deal place for the teaching of early postoperative
care of patients to student nurses, and, 1n most teaching hospitals,
a small number of student nurses are rotated through the recovery
room for a short period of traming

The recovery room 1s an excellent area of tramng for residents
m anesthesiology The concentration of anesthetized or recently
anesthetized, patients i one physical location makes 1t much
easter for the anesthetist and the surgeon to visit therr patients who
otherwise would be scattered throughout the hospital The recovery
room therefore conserves time for the anesthesiologist the surgeon,
the floor nurse, and the resident staff

The recovery room offers a degree of safety and comfort to the
patient m the postanesthetic period not known heretofore This
postoperative stay 1s good insurance of the patients recovery during
a hospitalization that may be shortened appreciably



CHAPTER 11

Administiative Considerations

TRACY F STORCH

The wnception of recovery room service at The New Yorl Hospital
was n 1944 Actuated by the acute wartime shortage of nursing
personnel, the mstitutions onginal recovery room was established
n an operating room which was not bemg used at thus ime Despite
its small size and hmted capacity m relation to the volume of
surgery performed the recovery room was a success

By 1948, the need for expansion of this service became more and
more pronounced At that time, the faciity was used only for
pasilion (ward) patients Other patients were returned directly to
therr rooms followmng surgery Bemng widely dispersed throughout
the hospital these patients could not recewve tne same concentrated
care which was available to the pavilion (ward) patients in the
Tecovery room

In May 1948 a Survey Commuttee submitted to the hospitals
Operating Room Commuttee, a report and recommendations for the
long range improvement of the operating room service Included
m the discussion, supporting the recommendation that a central re-
covery room service be provided for all pavilion (ward), semprivate
and private surgical patients, was the following statement It 1s
only equitable that the private and semiprivate patients recene the
same quility of care as the ward patients Turther indication of the
desirability of recovery room service and need for its extension, was
mdicated 1n a report submtted for presentation to the Hospital Ad
munistration through the Operating Room Commuttee by Charles G
Child IIX M D attending surgeon and Joseph F Artusio Jr, M D,
westhetist in charge 1n January, 1949 This report noted “Today
1t can be stated categonically that an adequate recoyer room service
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15 a necessity to any hospital undertahing modern surgical therapy
Admmstrative acceptance of these principles and willingness to
cooperate in implementing the proposals were self evident from past
history of the recovery room However, the problems had to be
faced of determming the physical requirements for an adequate re-
covery room service and of finding suitable space for such a facility
Their solution depended upon coordinated planning Participants in
the planning for the expansion of the recovery room service mcluded
representatnves of the surgical and anesthesiology staffs, nursmg
service, purchasing department, and hospital admimstration
The first elements of planning to be considered were location and
size Ideally, a recovery umt should be located on the same floor as
and adjacent to the operating rooms Since the operating rooms m
our main building are located on two floors this requirement was met
only partially The recovery umt was established on one of the
operating room floors and 1s on the floor immediately above the other
operating room floor The bed capacity for a recovery umt s de
pendent on the volume and types of surgery performed and cannot
be arbitranly set on the basis of number of operating rooms or total
surgical beds, for example The United States Public Health Service
Hospital Faciities Section 1n advising hospital planners, suggests
that each institution survey 1ts own needs and practices and on that
basts, arrive at the number of beds required for its recovery umt
The recovery umt at The New York Hospital contamns 16 beds
Twelve beds are located four each i three interconnected rooms,
on the other side of a center corridor are a three bed room and a
single bed room An average of 40 to 50 surgical procedures are per-
formed each day and the 16 bed unit 1s adequate to take care of
patients requiring the spectalized service available m a recovery
room
Other considerations 1n planning a recovery umt mclude a floor
plan which permits observation of all patients simultaneously, and
allows a good view of their faces At least one bed should be located
m a separately partitioned space to accommodate the occasional
patient whose care requires that he be 1solated from the group
There must be space between each bed, adequate for both personnel
and equipment of all types, which may be brought mto use Obwvi
ously doors should be wide enough to allow the passage of a bed
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with apparatus on it Good Lighting and a sufficient number of easily
accessible and safe electrical outlets should be provided Adequate
communications equipment, mcluding emergency signaling system
oxygen and suction cquipment, air conditionmg, and, 1f possible
humidity control, and adequate plumbing mncluding facihities for
washing of hands, are 1l essentinl

The continued presence or immediate 1vailability of every type
of supply and equipment which may be needed determines i large
measure, the effectiveness of a recovery room service In a hospital
planning for such a service, thus need not be looked upon as a major
problem In most hospitals 1t requires only the reassignment of
supply and equipment 1tems which are already used throughout the
mstitution

Policies governing the operation of the recovery umt also require
consideration by the planmng group Each hospital should establish
criteria for selection of patients requiring recovery room service
What shall be the policy as to visitors? Should a private duty nurse
be used to assist 1n the care of her patient 1n the recovery room? To
what extent shall patients be separated m regard to type of accom-
modation private semmprivate, ward, and sex® There 1s also the
question of what charges 1f any should be made for this specialized
service

At The New York Hospital all patients who have had a general
anesthetic must go to the recovery room from surgery Visitors are
allowed only if the patient has been placed on the critical or serious
Lst A private duty nurse 15 expected to assist m the care of her
patient Patients are mixed without regard to sex or accommodation
while 1n the recovery umt

In the matter of charges 1t must be recognized that the recovery
T00m service 1s an mtensive and spectalized one and that 1t does cost
money to provide such service Rather than increase charges for
unrelated services, 1t 1s better to establsh a system of charges for
Patients recewving recovery room service At this hospital the prin-
ciple of charging for any stay longer than one half hour was adopted
when the recovery umt was opened The fee charged origmally was
the same regardless of type of operation or length of stay Experr-
ence dictated the need for a shding scale of charges Since our op
erating room charges had already been graded on the basis of com-
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plexity and average time, the recovery room fees were correlated
with the operating room charges At the present time, these fees
range from $10 00 to $25 00

All of the foregomg are important considertions 1n planming for
a recovery room service Certanly, the more efficient use of per-
sonnel and equipment the greater safety to patients and the reassur-
ance to their families which such a concentration of effort assures
and the avoidance of transporting and dispersing non reacted, or
partially reacted postoperative patients throughout the hospital are
factors which ment the attention of economy-minded and pubhe
relations wise adminstrators



CHAPTER III

Recovery Room Nuising

CLADYS JONES RN

The responsibilty for the care of the postoperative patient 1s
shared by the surgeons, the anesthetists and the nurses The role of
the nurse 1 the recovery room demands a sound basic knowledge
of her field as well as techmcal ability

An m-service educational program has been found mvaluable for
orientation of a nurse to her responsibilities m this particular area of
nursing Such a progrwm should mclude demonstration and dus-
cussions and the subjects that are covered should mclude anesthetic
agents, surgical procedures with special emphasis on nursing care,
and the use of special apparatus and equipment (Emerson respira
tor, oxygen therapy, suction, endotracheal tubes etc ) This pro-
gram should be planned for the graduate nursing staff and can be
presented by the anesthetists, surgeons, and recov €ry room nursing
staff

Student nurses profit from time spent n the recovery room and,
1 our nstitution, they spend one of therr total six weeks operating
room assignment m the recovery room The student nurse has been
mtroduced to the recovery room by a two hour formal class given
by the supervisor of the recovery room This class outlmes the
nurse s responsibiliies and provides demonstrations of procedures
and equpment which are used mn the recovery room When the
student 15 working 1n the recovery room informnl classes are con-
ducted In this instruction particular reference 15 made to (1) the
care of the unconscious pattent with emphasis on the mportance
of mamtenance of 1 patent airway (2) care of the hyperactive and
disoriented patient with emphasis on the importance of protection
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of the patient from self injury and the factors mvolved 1n the control
of pan and restlessness

Bedside teaching 15 of great importance 1 this area and can be
provided more effectively if the number of student nurses assigned
to the recovery room 1s small The experience 1s of great value to
the student nurse because 1t provides the student with an excellent
opportunity to further develop her powers of critical observation

Nursing Responsibilities

The man responsibilities of the nurse 1 the recovery room are
constant careful observation of the patient and observation of any
mechanical device which 1s used to promote the patients recovery

The patient who has received exther general or spinal anesthesia
15 placed 1 his bed following completion of the operative procedure
and 1s accompanied by the anesthetist to the recovery room In re
covery rooms where space 1s a problem, special recovery beds are
now available which are not as wide as the usual hospital bed and
are easily moved m all directions In our mstitution the patients own
hospital bed has been used because the patient has to be transferred
only once, from the operating table to the bed, an important factor
1 seriously 11l patients

When the patient arrives 1n the recovery room the anesthetist
reports the procedure that has been performed and discusses with
the nurse any problems which are present or must be anticipated
m the care of the patient

The nurse then checks the patients color and the quality of res
piration (depth, rate and sound) Oxygen 1s given by mask to
patients who have not reacted The blood pressure, pulse, and resp1
rations are cheched with the anesthetist These wital signs are
cheched every 20 minutes, unless 1t has been ordered that they
should be cheched more often This information 1s recorded It 1s
advantageous to use a special form for the recovery room The type
that 1s shown (Figure 1) has been printed on the reverse side of the
anesthesta record n this mstitution ind readily provides the essen
tial information 1 a manner that can be rapdly visuahzed The
patient s dressings 1re observed for dramage and catheters if pres
ent, are attached to the appropriate receptacles for proper dramage

A well padded leg restraint 1s used if 1 patient has intravenous
nfuston or transfusion m the leg or foot vems and armboards are
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employed to stabilize the upper extremity if ntravenous flds are
runmmng 1nto a vemn 1n the arm The extremity 1s cheched frequently
for mfiltration If infiltration does occur, the nurse should be author-
1zed to start the infusion again The doctor s order sheet 1s checked
and medications and/or treatments are carried out as indicated

The patient remams m the recovery room under constant ob
servation until his vital signs are stabilized and he 1s oriented s to
time and place The patient must be alert enough to be left unat-
tended and to call a nurse if necessary after removal from the
recovery room Each patient 1s observed by the nurse mn charge be-
fore he 1s returned to his room I there 1s any question about the
patients safety the surgeon 1s contacted before the patient 15 moved
The patient 1s accompanied by a nurse and an orderly when he 1s
moved from the recovery room In our opinion, the presence of the
nurse assures greater safety for the patient The nurse from the
recovery room gnes a verbal report of the patients condition and
presents the doctors order to the nurse on the floor The average
Iength of stay for patients in the recovery room i our mstitution has
been three hours However, the patient may stay for any length of
time if the surgeon feels that the patient should not be moved from
the recovery room

Adminsstratwe Considerations

The quality of patient care 1s dependent upon the efficiency of
the nurses For this reson a permanent staff of nurses should be as
signed to the recovery room and no other 1ssignments should be
made to the recovery room staff

The permanent nursing staff for our recovery room of 16 beds
consists of one supervisor one head nurse and sis graduate staff
nurses Each works an eight-hour day and a 40 hour week The
graduate staff nurse has one might on call each week from 12 mid-
mght until 8 A at This 1s done 1n order to provide 24 hour coverage
of the untt, 1n case of emergency surgery or 1n the event a patients
condition warrants stay n the recovery room past midmght

In a hospital such as ours where there 15 no scheduled surgery on
the week end, Saturday and Sunday are covered on an on call
basis The 48 hour period 1s divided into four 12 hour penieds and
each of two nurses covers a total of 24 hours The hours are divided
so that each nurse 1s not on duty for more than 12 hours
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The distribution of the staff which 1s given on the sample time
sheet (Table 1) provides the best coverage for the maximum patrent
load m the recovery room, which usually occurs between 12 noon
and 6 P ¢ This also allows for the several patients that may stil be
1 the recovery room after 7 P ar Some recovery rooms function on
a 24-hour basis and, for these, appropriate adjustments mn staff must
be made However, the plan that has been outlined 15 most efficient
for the mayonity of hospitals Unless there 1s a very active emergency
service with many operations during the mght hours, the arrange-
ment which has been described wall work well

Besides the regular nursing staff, the recovery room requires an
auxthary staff (‘Table II) For a umt which approumates the size
described herern, one floor clerk, one nursmg aide, and two orderhies
are 2 mummum requirement The floor clerh works during the most
active hours from 10 an until 7 » M She 1s responsible for answer-
g the telephone, sending messages to the floors, and for heepmng
an mventory of necessary equpment The clerk orders supphes of
linens, items from general stores, sterile supples, and drugs The
clerk also prepares the st of recovery room charges for the hospital
accounting department The floor clerks desk must be situated so
that all traffic into and from the recovery room can be observed
Thus she can direct the new 1dmussions into appropriate spaces and
Leep the bst of the patients who are m the recovery room A black
board near the entrance of the recovery room 1s valuable for this
purpose (Figure 2) This board enables a surgeon to find the loca
tion of his patient quichly when he comes to the recovery room
without ashing recovery room personnel

The nursing aide 1s responsible for the preparation of the patient s
bed so that 1t 15 ready when the operation 15 completed The aide 1s
available for emergency errands to the blood bank, central stenle
supply, or other locations She also assists the staff nurses m turnmg
patients and changing bed linen A tour of duty from 8 A »¢ to 4 30
P21 has been found most satisfactory for the nursing axde

The orderlies are delegated the responsibility of mamtenance of
much of the recovery room equipment such as awrways needles,
syringes and suction catheters These items must be removed from
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patient to his room or ward At least two orderlies are required for
the actvities, one of whom works from 10 oM until 7 p M and the

other from 8 30 ¢ > until mudmght

RECOVERY ROOM W PATIENT LOCATION

OFFICE LAB

| ] B

T 0
T

Figure 2 This blackboard diagram has been placed near the entrance to the recovery
room so that the staff may locate patients easly The dragram 1s panted on the
blackboard and the names of the patients are wntten 1 chalk

Physical Arrangement

The physical arrangement of the recovery room 1s of course m
fluenced by the structural imitations of the hospital i which 1t 1s
Jocated Although many mstitutions have found that a recovery room
of one large ward 1s satisfactory, our experience and mnvestigntions
have led to the recommendation of a umt which 1s composed of mul
tiple rooms Ready access and easy communication between the
rooms are required In addition a single bed umt should be mcluded
Thas 1s needed for 1solatton purposes or for a seriously ill patient who
1s to be vistted by the famly Each room should be large enough to
accommodate four beds with accessory equipment The division of
the recovery room into separate units has the following advantages
exceptionally noisy or restless patients may be separated children
may be separated from adults whenever 1t seems necessary more
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prwvacy for a patient may be required under unusual circumstances
In addition, when the recovery room 15 opened at mght, 1t 15 neces-
sarv to open only one raom

Fach bed and 1ts necessary equipment constitute a untt within the
recovery room Each unit should contam a source of oxygen and
mash blood pressure apparatus, and a source of suchion In our m-
stitution the Polecat (Figure 8) has replaced the bedside stand

SN ‘
-

Ficure 3 The “Polecat” has the ad
,  vantage of ocsugymg a smnlldare'x while
vt i space s provided for trays and mfusions
c "\glf"“""\) ' (Courtesy of Polecats Inc Saybrook

+  Connecticut )

mnd mfuston pole The removal tray serves to store tongue blades
cmesis basin, towels, adhesine tape, and tissue wipes Ope suct:ox;
machine for aspiration of the nasal and oral phary nx 1s required for
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every two beds Bed side rails must be available for hyperactne
pattents Each room should have two closets or cabmets—one for
stertle supplies solutions for infusions, and tubing, the other for
Imen Each room 1s supplied with equipment and materials needed
for the care of the patients

Emergency drugs and equpment must be stored 1n a central loca
tion and must be asvailable for immediate use The emergency equip
ment must include cardiac arrest trays, endotracheal tubes, laryn
goscopes, cut down infusion sets, tracheotomy trays, post tonsil
lectomy trays, and urological trays (see Chapters XI and XII)

The combmation of trained personnel and the centrahzation of
necessary equipment provides much safer care for the postoperative
patient In this regard the recovery room should have a policy that
a patient must not be left at any time 1 a room without a nurse
There are certain disadvantages, largely psychological to the patient
and to the patients family Preoperative orientation can elimnate
anxiety for both the patient and his family Visitors should not be
allowed i the recos ery room unless the patient 1s critically 1ll Tt 1s
mmportant that the staff mamtain haison with the famly which will
allay apprehension while the patient 15 still in the recovery room
The clerk can function well 1n this respect

The fact that the nurse m the recovery room does not see the
patient before he arrives 1n the unit can present a problem For ex
ample, the nurse may not know whether the patient has a Ianguage
problem or 1f he was unusually apprehensive before the operation
Complete notes written by the nurse who has cared for the patient
before operation are helpful to the nurses m the recovery room when
the patient s condition 15 evaluated after operation



CHAPTER IV

Respuation, Cuculation, and Pamn
m the Recovery Room

JOSEPH F ARTUSIO JR, MD

The majority of patients placed m the postoperative recovery
room have not fully regamed consciousness In this unconscious
state upper pharyngeal and laryngeal reflexes may be absent or
obtunded If vomiting or regurgitation of gastric secretions occurs
at this time there 15 the possibihity of aspiration of this materal into
the tracheobronchial tree It thus becomes mandatory that the
posttioning of the patient be an important part of the early recovery
room care The patients position should be such as to mediate
agamst arrway obstruction from any cause The patient may be
placed supme or m the lateral position If the full supme position
s used the patients head must be turned to the side rather than be
allowed to remam m the upnght posion The upright position of
the head invites disaster The lateral position 1s perhaps the safest
from a respiratory standpoint, m that the soft parts in the pharynx
tend to fall away from the opening of the tracheobronchial tree also
vomtus and regurgitated gastric contents will tend to grawvitate to
the outside of the body rather than into the respiratory tract How
ever the advantages of the lateral position may be negated m
patients with ventilatory depression emphysema and other pul
monary pathology Turther dimmution of ventilation, due to the
Interal position may occur to the point where cyanosis becomes ap-
parent In this situation the supine position 1s to be preferred

When the patient 15 relatively safe from a positional standpoint,
Ius respiration should be exammned Normal ventilation 1s character-
zed by a chest wall that nses as the diaphragm descends n a

17
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smooth, ntegrated action The thoracic ascent should be active and
the diaphragmatic descent full and without effort Any mnterference
with this coordinated, smooth, active breathing means hypoventilh
tion and demands immediate and adequate treatment If the tho
racic wall retracts with each diaphragmatic descent, there 1s some
obstruction 1n the resprratory tree A noisy respiration may call at
tention to the fact that the airway 1s not completely patent, but this
sertous problem may be completely quiet and unobtrusive If hypo
ventilation 1s present, several possibilities should be considered as to
the possible cause of this situation and its treatment
Furst, one must determme if the obstruction 1s in the upper respira
tory tract This can usually be accomphshed by hfting the jaw or
mserting an oropharyngeal airway and suctioning the region of the
mouth and pharynx If the smooth, coordinated action of breathing
resumes 1mmedrately upon this method of clearance of the upper
respiratory tree the problem has been handled satisfactorily If 1t
becomes obvious that the upper resprratory passages are clear, but
respiratory difficulty still persists, one must then proceed to deter
mime a cause low er down m the respiratory tree
Obstructions lower down m the respiratory tree at erther the
larynx trachea, bronchy, or alveoli, need the immediate attention
of a physician to determine the exact etiology and to proceed with
specific treitment 'With widesprend use of muscle relaxants today
(the curare and curare-like compounds), obstruction may not be
present, but hypoventilation may be due to the persistent action of
these drugs on the respiratory musculature
In situations where madequate ventilation 1s present, which
cannot be remedicd by providing the patency of the oral arway the
patient should 1mmediately be placed m a ligh concentration of
oxygen during the period of wutmg for the amwval of a physician
Oxgyen may be given by one of three ways by the nasal pharyn-
geal catheter, the face mash or the oxygen tent Each of these
methads has 1ts place m recovery room oxygen therapy dependmg
upon the reactions of the patient and personal preference
The nasal pharyngeal catheter (igure 4) 15 pliced 1 the nese
with the oxygen running then 1s advanced mto the pharynx upg]
the patient begns to sw allow air It 1s then withdrawn shghtly yng;)
the oxygen 15 no longer swallowed The catheter 15 now 1n the hegt
possible position for the highest percentage of oxygen in the ingpyreq



Ficore 4 A Illustrates the method of
approuimating the distance that the pasal
pharyngeal catheter should be inserted
1n the nose by measuring the length from
the external nares to the tragus or ear
lobe

B The samttal view shows the nasal
catheters 1n place and shows the nu
merous holes 1n the tip so that a stream
of oxygen will not be directed agamnst
any one region of the pharynx

C The full face view shows the only
certatn method of checking the location
of the tip of the nasol catheter 1 the wn
conscious patient 1f the catheter tip 1s too
high a lower ovygen concentration than
desirable will be delivered If the catheter
t1p 1s too low oxygen wall pass down the
esophagus and distend the stomach This
figure also Wllustrates the adhesive marker
placed on the catheter at the external
nares to fix the proper distance that the
catheters are reimnserted after cleaning

To ensure stability the catheters may
be taped to the forchead

19
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Ficure 5 Shows method of admimstering oxygen by mask to an unconscious patient
with an Intact respwatory dnve An “OEM mask 15 used because there 15 no
accumulation of carbon diowide The patient 15 mn the lateral or Sums position which
tends to mamntan the upper airway by letting the base of the tongue fall away
from the pharyngeal wall and which tends to decrease aspiration of mucus and
syomitus

A and B show the bag fully inflated and very shghtly deflated by mspiration The
bag should continuously fluctuate between these two posstions if the patient 1s
breathing properly and the oxygen flow 1s correct Should the bag remaimn inflated
the patient 1s exther obstructed or 1s i apnea or the oxygen flow 1s too high If the
bag 1s completely deflated as 1n C (see opposite page) either the oxygen flow is
madequate or there 1s a leak about the face mash

air This catheter should be multi eyed to prevent dehydration of
the nasal or pharyngeal mucosa and the oxygen 1s best admimstered
to the patient following humidification by bubbling the incommng
gas through a water bottle The percentage of oxygen usually de
Invered by this method 1s 40 per cent

The face mask 1s the second form of oxygen therapy and the most
effectnve, as 1t produces the highest concentration of oxygen m the
wspired arr (Figure 5 ) For this use the meter mash 15 to be pre-
ferred It 15 easily regulated and easlly cleaned Occaswonally the
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In C a flow of 105 hters per mmute
did not maintan the necessary distention
Therefore a leak about the face mask
exists In this mstance an oxygen flow
of 105 hters per minute was required to
mamtamn the bag at the proper degree
of distention

A hunndification bottle 15 also llus
trated  Ordinanly this bottle 15 not
mcluded when oxygen 1s admmstered by
mask but a humidification bottle 1s de
sirable when oxygen 1s adminstered by
nasal catheter

1
i
H
L

mask 15 disturbing to the patient, and m those cases the nasal pha-
ryngeal catheter or oxygen tent may be resorted to

The oxygen tent 1s the thurd form of oxygen therapy which may
be used in the recovery room It of course makes patient care more
difficult, but 1n patients who require a lower environmental tempera-
ture or high humudification, m conjunction with oxygen therapy
the tent 1s of great value It provides the lowest concentration of
oxygen n the mspired air The high humidity tent of the latest de-
sign has an important place 1n recovery room care for patients who
have laryngeal obstruction from edema It 15 also of great value for
children from this standpomnt, children have a greater mcidence of
subglottic edema following endotracheal mtubation The high hu-
mdity tent with or without the use of the detergent agents helps
to liquefy secretions and allows them to be more easily coughed from
the tracheobronchial tree

Hypoventilation may be due to persistent drug action i the pres-
ence of a completely patent tracheobronchial trec and placing the
patient 1n a Ingh oxy gen atmosphere may not be sufficient to produce
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adequate oxygenation and carbon dioxide removal Depression of
ventilation, whether due to central depression or peripheral neuro
muscular blockade, 1s best handled by artifictal ventilation with 100
per cent oxygen Treatment of central respiratory depression with
drug therapy 1s of hittle value Manual or mechamcal artificial res
piration should be carried out by a simple mash and bag or a com
mercial resuscitator (1f available), until the period of central respira
tory depression 15 over If depression of ventilation 15 due to the
persistence of a curare action, artifictal ventilation with 100 per cent
oxygen remans the best form of therapy, but the resuscitation may
be shortened by the use of an anti curare agent 1if the curare mnvolved
1s erther d tubocuranine or gallamme (Flaxedil) If the persistent
peripheral blochade 1s due to decamethomum (Syncurime) or suc-
cmylcholine artificial ventilation with 100 per cent oxygen 1s the
only available treatment

Throughout the recovery room stay the blood pressure, of course,
is recorded at defimite mtervals, and episodes of hypotension must
be carefully followed Hypotension may be of serious ymport, es-
pecially if 1t 1s assocrated with a perspiing pale patient and an
accompanymng rapid pulse Hypotension of this variety 15 usually
related to an nadequate circulatory blood volume, and, of course,
mmmediate whole blood 15 the treatment Other hypotensive states
which are associated with a warm dry patient slow pulse, and an
appearance of well being do not have the serious import of the
former state The latter state 1s frequently seen following cyclopro
pane anesthesia and needs little therapy Vigorous replacement of
whole blood 1n this situation may produce overloading of the circula
tion with subsequent pulmonary edema

Control of pam 1 the early postoperative period should be indi-
vidualized The narcotic drugs should be used carefully, espectally n
situations where there 1s an unstable circulatory system due to arter1
osclerosis dimmmshed blood volume, or myocardial insufficiency
This apples particularly to the geratric patient Attempts to com
pletely relieve postoperative pamn by narcotic action also mtroduce
a penpheral arculatory stress due to a peripheral dilatation pro
duced by these drugs Hypotension often ensues, with associated
myocardinl 1schermia, and may produce a fatality Pan should be
ameliorated or lessened 1n all postoperative patients but especially
1n the older age group, too vigorous treatment of pun may be disas
trous to respiration and circulation



CHAPTER V

The Adminstiation of Intravenous Fluds
m the Recovery Room

DANIEL M HAlS, MD

The recovery room personnel are concerned with starting and
mamtaming the flow of mtravenous fitnds and blood This presents
umque and mmportant responstbihties The mtravenous route 15 asso-
ciated with far more dangers than any other means of admmistering
substances to the body (1e, oral rectal subcutaneous, etc ) The
patient can be said to be hterally at the merey of the mndividual who
places a needle mn his vemn Thus section 1s a brief outhne of the usual
equipment techmques dangers, and safeguards of intravenous
therapy as 1t 1s used mn the recovery room

A Inherent Dangers in the Administration of Any Intravenous Flud

The most dramatic disaster associated wath the use of the mtra
venous route of fluid admimstration 1s airr embolism A simple mfu
sion without pressure even when completely unattended cannot
force ar into the veins Aiwr embolism usually occurs during the use
of pressure to achieve a high rate of flow mn blood transfusion Once
any bottle has been subjected to pumping, 1t should be observed
continuously throughout the remamder of its period of flow The use
of a second bottle of fld m tandem 1s desirable under these cir
cumstances, so that flud rather than air, would follow the blood
nto the vein The use of blood under pressure m the recovery room
15 usually a matter of emergency but the secondary danger of ar
embohism must be Lept in mind constantly when 1t 15 employed
Manual devices wluch are attached to the tubing and propel the

blood between the bottle and the patient wathout the use of arr
under pressure ehmmate this danger

23
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During the admimstration of fnds and blood (without pressare),
the infusion system empties sometimes before the bottle can be
replaced and arr fills the upper portion of the tubing This should
be corrected by a preparation of an entirely new set (down to the
needle) The addition of 1 second bottle of flurd without this pre
caution will infuse the arr 1n the upper portion of the tubing mto the
vemn For safety the tubmng should be changed whenever air i any
quantity appears in the lumen of the tubing

A less dramatic but more frequently encountered problem asso-
ciated wath all types of intravenous therapy has been classified under
the broad title of pyrogenic reachion This 1s probably produced
by many different factors, but the clintcal features are sumilar and
strihing The patient expeniences a chill followed by a marked eleva-
tion of body temperature The chill may be unobserved and the rise
m temperature may be the only sign discermible This sequence of
events suggests at once that some noxious substance 1s passing into
the patient through the infusion Although chills from many causes
may be seen m the recovery room 1t must be assumed imtially that
the mfusion (either blood or fluid) 1s responsible This means, of
course that the bottle of fluid or blood which 15 running at the time
of the chill or temperature elevation should be replaced at once
(with another bottle of blood or fhnd, needle and tubmng) untl a
physician can determine more fully the source of these signs

B The Dangers Pecubar to Whole Blood Transfusion

The transfusion of mcompatible blood 1s a constant d nger m the
recovery room Imtial reactions from ncompatibility of blood may
be difficult to recognize m unconscious or semiconscious patients
The usual basis for accidents which result n serious reactions of
ths type 1s a simple clerical error, 1e  errors in marhing the blood
or i the comparison of names ard numbers on the blood bottle the
chart, and the patient All three of these factors must be checked
and recheched before the blood 1s admimistered, 1¢, (1) the bottle
(2) the chart, and (3) the patient himself The latter may seem
superfluous but 1t 15 an mmportant step Tragedy may result by
comparing the pumencal 1dentification of the bottle with the chart,
and by confusing the 1dentity of the patient who 1s receiving the
blood Both name and hosptal number should be compared with
those on the battle Because 1t 1s possible theoretically to send the
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wrong chart with the patient some hospitals have utihized the 1den-
tification bracelet for patients who are gong to surgery

The stgns of a reaction to whole blood are usnally simlar to those
associated with other pyrogenic reactors 1e chill and fever, or
smply fecer alone Chest pams restlessness, and apprehension may
be noted 1f the patient 15 conscous, with discoloration of the urne
(pmnk) when the reaction 1s serious and well established Reactions
are sometimes accompamed by generalized itching urticana, and
other allergic phenomena

Upon the occurrence of any of the above signs (chill, fever, urh-
caria, etc ), the umt of blood bemng admmustered must be discon-
tmued mmediately The umt which 1s suspected of producing a
reaction must be returned at once to the blood bank so that a careful
check can be made of 1ts compatibility

C Rate of Flow 1 Intravenous Therapy

Regulation of rate of flow of travenous fluids 1s an important
part of the care of the patient m the recovery room Cnteria made
1n this regard may have many exceptions The patient in shock from
bemorrhage may receive blood at a prodigious rate of flow The same
rate of admistration m the normotensive patient with a margmal
cardpulmonary reserve may produce pulmonary edema Three
categortes of patients i which a reduced rate of flow 1s of special
mmportance are (1) children (2) aged patients and (3) cardiac
patients Although in experiments using young ammals, amazingly
fast rates of fluid admimstration are tolerated {and this 1s true, to
some degree 1n children), there are few advantages and surely
potentinlly great dangers m the frequent use of the rapid m-
fusion

The admimstration of 500 ml of flud per hour (approximately
8 ml per minute or 2 gtt per second) might be regarded as the max:-
mum rate of flow (except m emergencies) for use mn young healthy
dults For older patients patients with cardiac disease etc, a rate
Just half tlns fast, or 250 ml per hour (approxuimately 4 ml p,er mn-
ute or 1 gtt per second) 1s recommended The rate of mfusions 1
children 1s slower and 1 general the rate should decrease 1 pro-
portion to the size of the clnld

Blood plasma human albumin and saline present the major
problems as far as the rapid find administration 15 concerned Iso-
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tonic solutions of glucose (5 per cent dextrose m distilled water)
are unlkely to cause difficulty

The number of drops per minute will vary with each type of drop
png chamber and with each individual set and, hence, 15 but a
rough mdex A periodic assay of the total amount of flmd received
by the patient over a given time 15 necessary

D The Types of Intravenous Fluds

The basic solution for flud admmmistration m the recovery room
15 5 per cent dextrose i distilled water This 1s the solution that
should be turned to when (1) orders for flmd are not clear, (2)
when 1t 1s known that the infusion 1s to be contmued ( cut down,
for example), but the doctors orders have not kept pace with the
rate at which the mfusion bottles have emptied and (8) when
reactions occur and a rapid change of bottles 1s necessary (and other
flurd has not been indicated specifically) Thas 1s the flnd that should
be admmstered while awaiting specific orders from the physiciin
These orders should be sought and obtamed as rapidly as possible

Physiological (0 85 or 09 per cent) saline 15 the 1deal solution for
beginning and ending blood transfusion, although 5 per cent dex
trose n distilled water may be used also for this purpose

Solutions contmmng protem hydrolysates (Aminosol, Amigen,
etc ) must be watched particularly for the occurrence of pyrogenic
reactions Plasma, albumin and plasma substitutes are not cross
matched and may be given to any patient

Clouding of the fluud sediment 1n the bottom of the bottle, or
evidence that the bottle has been tampered with or opened 1s an
indication to discard that particular bottle

Blood may be kept at room temperature for 30 minutes before
admmstration but if further delay 15 necessary before transfusion,
the bottle should be returned to refrigeration Blood should not be
Lept at room temperature longer 1f 1t 1s to be admmustered Plasma
solutions are often kept at room temperature It 1s important how
ever, that once the seal of the bottle 1s broken that 1t be admm
sstered promptly and not be permitted to become contammated

E Preparation of Equipment for Intravenous Infusion

Preparing the bottle, tubing and needle for infusion mvolves
establishment of an adeguate air vent in the bottle and an entire
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system filled with flurd runnmg at a rapid rate Needles of size #20
or smaller may be used for infusion of flurd but if blood 1s to be used,
needles of a caliber of #19 or larger are preferred Needles larger
than #18 should be passed through the skin of a conscious patient
only following the use of Jocal anesthesia A small wheal 1s formed
with 1 per cent procame (or sumilar local anesthetic) Needles with
a sharp pomt (long bevel) pass through the shin most easily, but
they pass completely through the vem readily also A moderately

dull needle 1s more rehiable mn vempuncture The needle 1s m
serted nto the vem 1 two steps, (1) through the shin and mto the
subcutaneous tissue and (2) mto the vem with a portion of its
length mserted into the lumen of the vemn

Following nsertion of the needle, the mfusion should be tested

by permutting rapid flow and then setting 1t at the standard rate

Local adhesive tape fixes the needle to the shin and the extremty 15
restramed (except mn the mid forearm or foot, where restraints may

be unnecessary) Restraints consist of a well padded splint or of
securmg the entire extrenty to the bed One should avord any form
of tourmquet or circular adhesive tape

F Selection of Vewns for Intravenous Therapy

Recovery room personnel are called upon to start infusions as well
as to maintam their flow

The common use of the large vemns of the antecubital fossa for
mtravenous therapy 1s based on (1) therr accesmbility, (2) the rela-
tively insensate shin and (8) the absence of complications Other
promument verns include those 1n the forearm the radial aspect of
the wrist, and the anMe and foot Vems of the anhle and foot have
been regarded as less advantageous because of the danger of phle-
bitis but this 1s relatve only and, n many instances they constitute
the most useful vemns upon the surface of the body (Figure 6) Vems
should not be used if the shin of the area shows signs of mnfection

l(fl the)y lie near the operative area or if they constitute varicosities
egs

G The Management of Intravenous Cut Down

The recovery room nurse 1s often required to assist m the mira-
venous therapy of a patient with a “cut down  mfusion (Figure 7)
Thus consists of sewing a large blunt needle cannult or plistic tub-
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ing mnto the lumen of a vemn It 1s often used m a patient m which
superficial veins are absent and the mantenance of a continuous
flow of fluds by this means 1s planned for several days Specal

Frcune 6 The most accessible sites
of intravenous infusions are indicated
The needle 1s not dislodged from the
mud forearm as readily by motion and
1t 1s often preferred for this reason

efforts must be exerted to mamtamn flow of fluids since if the cut
down fails, asecond cut down 1s necessary

All of the precautions for mtravenous therapy are applicable here
The mfusion set may be removed down to the needle 1f air enters the
system or if a pyrogenic reaction occurs It must be replaced with
new tubing and bottle The “cut down” needle, however, should be
remov ed only by a physician
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Froune 7 The essential equipment for venous cut down 15 shown

H The Punful Infusion

The conscious patient who complains of pain at the site of infusion
duning the admmstration of fluids may be (1) sumply apprehensne,
(2} reacting to potassium chlonde chlortetracy chne (Aureomycm),



28 MANUAL OF RECOVERY ROOM CARE

mg mto the lumen of a vem It 15 often used m a patient m which
superficial veins are absent and the mantenance of a contmuous
flow of fluds by this means 1s planned for several days Special

Ficure 6 The most accessible sites
of mt; i are md. d
The needle 15 not dislodged from the
mid farearm as readily by motton and
1t 15 often preferred for this reason

efforts must be exerted to mamtan flow of fluids since if the cut
down fails, asecond cut down 1s necessary

All of the precautions for mtravenous therapy are applicable here
The mnfusion set may be remosved down to the needle if aur enters the
system or if a_pyrogenic reaction” occurs It must be replaced with
new tubing and bottle The cut down” needle however, should be

removed only by a physician



CHAPTER VI

Care of the General Smgical Patient

JOHN M BEAL MD

Two prunary concepts of patient care are given maximum con-
sideration m the mitial period of observation after surgcal proce-
dures First the chief goal of the alert and effient care of the type
represented 1 the recovery room 1s the prevention of complications
Second the early detection of any untoward trend mn the patients
course 15 sought Understanding of the potential dangers of opera-
tions 1n general must be taught those who are entrusted with this
phase of recovery, and a knowledge of hazards that are pecuhar to
particular procedures must also be achieved

Some of the general problems have been brought out m the pre-
ceding chapters The possibility of cardiovascular and respiratory
tract complications 1s present m every patient who has been sub-
jected to operation Such systemic conditions as arteriosclerosis,
hypertension, malnutntion, and serious mfection mcrease the haz-
ards of operative mterventton The duration of operation and of
anesthesia as well as the magmitude of the surgical procedure, have
a direct mfluence on the frequency of postoperative complications
The principles of care which relate o respiration and eirculation
have been outlined in Chapter IV The remarks 1 the present sec-
tion will be devoted to the management of patients who have been
subjected to the most common general surgical procedures, and at-
tention will be directed to the problems peculiar to each

Post-Thyrotdectomy
It may be considered that most thyroid operations are technically

demanding of the surgeon but are not usually associated with blood
loss of great magmtude The most frequently encountered complica-
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etc, added to the flud mfused, or (3) 1 pamn from imfiltration of
fluid 1nto the subcutaneous tissues adjacent to the vein Pain due to
chemicals 1nd drugs may be elimmated by rcducmng the rate of flow
Lowering the bottle below the level of the patient n order to test
reflux of blood nto the tubing 1s an acceptable test to determine
whether the needle 1s mside or outside the vemn

1 Concluding the Infusion

At the end of the infusion, the recovery room nurse removes the
needle (except a cut down needle) from the vein Firm pressure
and massage at the site of the needle will prevent the formation of
a hematoma, reduce subsequent paun, and preserve the vem for
future therapy A small gauze dressing should be appled If con-
scious the patient 15 asked to exercise the extremity actively
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with obstruction to the awrway When both recurrent laryngeal
nerves are mjured, the cords may become fived m a position of
adduction Ths results in marked narrowing of the respiratory pas-
sage at the level of the vocal cords m the larynx and consequent
labored respiration due to this obstruction Clmcally, the patient
may have crowmg with obvious respratory difficulty and an ac-
celerated pulse Prompt tracheostomy 1s mndicated m order to pre
vent a fatal outcome from the resulting anovia
Tracheal collapse 1s fortunately a rare complication but must be
anticapated where there has been marked tracheal compression and
deviation due to a large goiter This complication may occur upon
removal of the endotracheal tube, or withm 2 few hours of operation
as a result of retching vomiting or coughing This results i dra
matic occurrence of complete obstruction to the arrway Immediate
tracheostomy 1s necessary
Preumothorax m the postoperative period following thyroidec
tomy 1s most often seen after removal of substernal goiter It may
occur also after total thyroidectomy Usually the entrance into the
pleura 1s not suspected at the time of operation In many instances
the pneumothorax may be small, and the signs and symptoms few A
roentgenogram of the chest should probably be obtained n patients
who have been subjected to operation for a goiter with substernal
extension If the degree of collapse 1s extensive, the normal respira-
tory excursions are absent on the involved side, and vocal and breath
sounds are markedly dimimshed, or absent m the same hemithorax
The percussion note 1s usually tympanttic The patient may exhibat
dyspnea cyanosis tachycardia and a fall n blood pressure The
dragnosis may be confirmed by aspiration of the chest Removal of
aur will allow expansion of the lung and 1mprovement 1n the patients
condition
The mecidence of metabolic derangements has been markedly
dimmished since the mtroduction and general use of ant: thyroid
drugs m patients with hyperthyroidism A thyrod cnisss may, on
occaston, occur within the first 24 hours after operation and 1s
mamtfested by tachycarda hyperthermia, restlessness ncrease 1n
blood pressure and mental confusion Treatment consists of admin-
Turds of 10 po eoms shoase v bk & o op o mzzvenovs
be added twice daily The f‘ebnl repon e “paum sodide may
the coohmg oot of a)n I e response may be amelorated by
gen tent, by sponge baths or by 1ce packs
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tions fall into two categories (1) those arnising from local phe
nomena from the operative site, and (2) those related to metabolic
derangements The former of these are more common, particularly
m the early postoperative pertod Complications which may ongt
nate from local phenomena at the operative site are

1 Hemorrhage

2 Recurrent laryngeal nerve mjury
8 Tracheal collapse

4 Pneumothorax

The first three ot these complications have 1n common potenti1l ob
struction to the airwiy It 1s for this reason that a tracheotomy set
must be readily available, preferably at the patients bedside, for
every thyroidectomy patient 1n the recovery room

Hemorrhage 1s one of the most serious complications after thyroid
ectomy The chief danger 1s obstruction to the urway by direct
pressure upon the trachea Venous engorgement of the head may
also occur The bleeding, which 1s usually of artemal ongmn and
frequently from a branch of the superior thyroid drtery, can produce
sigmficant obstruction to the trachea without detectable changes
which would suggest shock A drain placed mnto the thyroid bed at
the time of operation 1s felt by some to be an aid 1n detecting bleed
ing but will not prevent the complication from occurring Early local
manifestations of bleeding are usually not apparent because bulky
dressings about the neck are frequently employed for this operation
If bleeding 1s suspected and the dressing 1s removed early mn the
course, local swelling i the antcrior cervical region may be detected
If a dramn has been employed there will be bloody dramage on the
dressings However m most mstances, hemorrhage mto the opera
tive site 1s mamfested by obstruction to the respiratory exchange
slight cyanoss of the face and tachycardia Should these signs ap
pear, the responsible physician must be notified promptly The
dressing must be changed at once and the wound nspected If there
1s evidence of bleeding 1t 1s imperative that the skin sutures be re
moved and the clot evacuated Immediate action 15 required m this
situation It 15 preferable that the patient be returned to the operat
ng room so that adequate exposure and lighting can be employed
1 an effort to locate the site of bleeding In most instances a tra
cheostomy should be performed at once

Injury to one recurrent laryngeal nerve 1s usually not assoaated
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mon Arteriosclerotic heart disease, hypertension, drabetes and gen
erahized rteriosclerosis are frequently present and may contribute
to problems m postoperative management Intraperitoneal hemor-
thage 15 probably the most common serous complication that occurs
followmg cholecystectomy that can be attributed directly to the
operative procedure Bleeding may occur from an accessory cystic
artery, from a higature shipping from the cystic artery, from a tear
m the omentum and from the liver and gallbladder bed The patient
will show evidence of blood loss which will be manifested by a rapid
pulse and falling blood pressure If a dran has been used the dress
wmgs will show evidence of blood It 15 to be emphasized that the
amount of bloody dramage from the dram site 1s not an index to the
extent of mtraperitoneal bleeding The abdomunal palpation will
demonstrate evidence of peritoneal irritation but this 15 not entirely
rehable n the first few hours after operation because of postopera
tive discomfort 1n and about the incision, and because of the de-
pressed sensorium of the patient When mtraperitoneal bleeding 15
suspected, the patients blood should be properly crossmatched,
hemoglobin and hematocrit determmed and a transfusion started
In most mstances, exploration 1s mdicated so that the bleeding pomt
may be found and controlled

Atelectasis 15 a frequently encountered comphcation m the 1m-
mediate period following cholecystectomy This complication fre-
quently has its inception by the passage of the surgeons hand over
the dome of the liver or by the msertion of a pad nbove the liver 1n
order to facilitate operative exposure ‘This maneuver breaks the, hver
seal between the diaphragm and the dome of the hver, and results
mn hmitation of the normal excursion of the night leaf of the dia
phragm which becomes elevated This causes a reduction m ventila
tory capacity Unless this 1s detected by the anesthetist at the time
and 1s compensated for by positn ¢ pressure through an endotracheal
tube the nght dinphragm may remain elevated In patients with a
dummmshed cardiorespiratory reserve, this loss of aeration by the
night lung may result 1n a rapid pulse and difficulty 1 breathing
This 1s a defimte mdication for the administration of oxygen 1n the
recovery room A differentinl dingnosis between this condition and
collapse of the nght lung by spontaneous pneumothorax must be
;nade The admmstration of oxygen 15 effective m combating the

hypoua and allows the ehmination of cubon dioude These two
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Post-Mastectomy

The major problems rmmediately followmng this operation are
usually related to the bulky dressings which are customanly apphed
and encircle the chest Interference with respiratory excursions may
occur if the dressing has been applied too snugly The vital signs are
most helpful in the detection of this undesirable situation A rapid
respiratory rate with 1n mcreasing pulse rate 15 an indrcation that
the thoracic cage 1s too tightly encased Cyanosis and hypotension
are latent danger signs In such cases, tachycardia and tachypnea
are mdications for the recovery room nurse to call one of the doctors
Loosening of dressings n mastectomy patients must be accomplished
properly particularly 1n the presence of skin grafts Often division
of the lower portion of the dressing on the contralateral side, m
reference to the operative site, will permit expansion of the lower
thoracic cage and alleviation of respiratory distress These bulky
dressings may also encroach upon the awllary contents and nter
fere with the circulition to the upper extrermty Those who attend
these patients must observe the arm and band for eyanosss or pallor,
and must palpate the radial pulse at intervals on the operative side
In most cases pulse can be restored and color improved by abduc-
tion of the arm The responsible physician must be notified if there
1s evidence of impaired circulation to the arm

Shock due to blood loss at the time of operation may occur 1n the
recovery room m these patients 1f the blood replacement at the time
of operation was msufficient Pallor tachycardia, and hypotension
are the usual signs of this imbalance Bleedng from the operative
site 1s most unusual Pneumothorax 1s a potentral comphcation of
radical mastectomy but 1t 1s fortunately an unusual occurrence It
should be detected at the time of operation, but the signs may not
be mamfest until the patient 15 m the recovery room The picture
1s somewhat confused by the Inrge thoracic dressing of these pa-
tients, but the signs and symptoms are those that have been men
tioned 1 the preceding section Treatment 1s by aspiration of the
pleural cavity

Biliary Tract
Many patients who are subjected to cholecystectomy for gnllstone
disease wwe in the age group i which degenerative diseases are com
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The problems associated with total gastrectomy 1 the recovery
room are related largely to the magmtude of the procedure Many of
these operations are accomplished through a thoracico abdommal
meision The blood loss 1s often greater durmng total gastrectomy
than with partial resection of the stomach and particular attention
must be given to respiratory function The problems of management
of patients who have been subjected to a thoracotomy will be dis
cussed mn Chapter VII, and the principles apply to these patients
who have had entry mto the thorax

Colon and Rectal Surgery

Resection of the rectum by a combined abdomimoperineal opera
tion 1s a procedure of considerable magnitude Blood loss at the time
of operation may often be extensne Assessment of the circulatory
status of these patients upon armving m the recovery room s of
utmost mmportance Frequently the last stage of the operation 1s
performed with the patient 1n a hithotomy position, and hypotension
not infrequently develops when the patient 1s returned to a flat,
supine postion Adequate transfusion 1s mandatory

Because of the proximty of the operation to the lower urnary
tract, these patients require an indwelling catheter The catheter
usually a Foley bag catheter should be attached promptly to a
bottle for the collection of the urnary output The character of the
urine 15 of importance as well as the volume The urme 1s frequently
blood tinged, and this must be noted

The pelvic floor and perineurn may be closed about several draing
or a pach may be mserted into the pelvic cavity from the permeal
aspect at the time of operation The character of the dramage from
the penneal wound must be observed and any unusual amount of
bleeding must be mspected by a responsible physiciin Postoperative
hemorrhage althongh not common, 15 occasionally encountered In
addition excess exudation from the permeal wound may be a sign of
jury to some part of the urmary tract at the time of operation

The prmcipal serious complications of resection of the large m-
testine other than the general problems to which all surgical patients
re subject, are related to intra-abdominal difficulties In the ymme-

diate postoperative period ntrapentoneal bleeding 15 a cause of
shock 1n a few patients

Probably the most frequently performed rectal operatton 1s hemor-
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complications are also prevalent among patients who have been sub
jected to common duct exploration or choledochotomy

In addition, most patients, following exploration of the common
duct have T tubes or common duct catheters, protruding from
therr dressings, which must be attached to dramnage It 15 important
that such tubes be attached securely to the patients shin and dress
ing so that they will not become dislodged during restless move-
ments or turmmng that may occur in the immediate postoperative
period The volume of bihary drainage should be measured and re
corded In addition many patients following cholecystectomy and
other operations upon the bihary tract will have nasogastric tubes
which require attention while the patient 1s mn the recovery room
This will be discussed later in this chapter

Post Gastrectomy

The magmtude of gastric operations 15 greater than most of the
preceding surgical procedures discussed thus far Management of
resprratory and arrculatory aspects of care becomes of greater um
portance Because some of these patients, for example after plication
of perforated ulcers, are subject to major electrolyte and flmd 1m
balance, 1t 15 of utmost importance that an accurate record be man
taned of all fluid therapy and flnd loss whether by gnstric suction
or by urine

A complication that may be expected 1n some patients following
gastroenterostomy or gastric resection 1s bleeding from the suture
Ime While the appearance of some fresh blood and, more often,
dark bloody dramage from the nasogastric tube 15 not unusual the
persistence of fresh blood 1n the gastric dramnage should suggest the
possibility of this complication When persistent bloody gastre
dramnage appears the volume should be determined at frequent
intervals This 1s an mdication for the recovery room nurse to notify
the doctor A transfusion should be given 1if symptoms of blood loss
occur Fortunately in many instances blecding from the suture hne
will cease spontaneously withm a few hours The volume of blood
lost by the gastric tube 15 at times n unrehable mdex to the degree
of bleeding from the anastomosis This should be suspected if the
patient develops nausea and vomiting which cannot be controlled
by the gastnc tube or 1if the patient develops hiccups both of which
may result from distension of the stomach by retained clotted blood
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and discomfort to the patient The falure of the tubes to function
may be due to several causes The tubes may be improperly placed
so that the orifice of the tube 15 m the esophagus rather than m the
stomach The holes n the distal end of the tube may be occluded by
bloed clots, secretions, or adherence to the mucosa of the stomach

SUCTION
50 mm Hg

Ficure 8 The diagram of gastric suction demonstrates the nasogastnc tube 1 the
dependent portion of the stomach and connected to an appropnate suction devise
m this mstance a McClellan suction machine

Gentle mampulation of the tube and wrigation with small quantities
of sterile saline will solve the latter problem Many nasogastric tubes
have markers at a pomt that should be at the level of the nostril
Because this 15 an average distance, 1t eannot be relied upon The
tube may be of improper length for some individuals and 1t may also
curl within the esophagus If the tube does not function after rnga-
tion with 80 ml of saline 1t should be adjusted by a physician The
physicran should be promptly notified 1f the patient has persistent
vomuting about the tube

Double lumen tubes of greater length are sometimes employed to
decompress the mtestinal tract distal to the duodenum One end of
these tubes 15 connected to a balloon which must be inflated by the
physician The other 1s connected to the suction apparatus as}:vuh
the nasogastric tube (Figure 9) These tubes are from 6 to 8 ft
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rhoidectomy The most important complication of hemorrhoidec-
tomy 1s hemorrhage from the operative site This may occur and be
of sufficient magmtude that transfusion and higation of the bleeding
pomt may be required For this reason, the operative site must be
mspected for evidence of bleeding at frequent intervals

Splenectomy

The chief postoperative complication of splenectomy that 1s en
countered in the operating room 1s mtrapentoneal, mtra abdominal
hemorrhage Insertion of drains mto the left upper quadrant 1s fre
quently employed at the time of this operation, and 1t 1s important
to mspect the dressings frequently for evidence of bleeding The
signs of bleeding from the splenic pedicle are those assoctated with
blood loss and shock

General Constderations

It 15 apparent from the preceding remarks that there are many
potential comphcations that may occur in the period immediately
following operation Cireful supervision by those who are respon
sible for recovery room care 1s mandatory An alert atittude must be
mamtuned by the staff at all times so that problems can be met at the
time of therr mnception It 15 important that the nurse m charge of
these postoperative patients learn to notify the responsible physician
when danger signals are apparent It 1s also imperative that the
necessary equipment be immediately available for the physician
when he responds to a call Attention to detals 15 worthy of em
phasis

Intestinal Intubation

Vartous types of gastrotntestmal tubes are frequently employed
following surgical procedures The most commonly employed 15 the
nasogastric tube which 15 mserted through the nasal pharynx mto the
stomach The purpose of this tube 15 to aspirate secretions and arr
from the stomach Acute gastric dilatation has become uncommon
because of the frequent use of such tubes i many operations These
tubes are connected to some type of suction apparatus and a nega
tive pressure of 50-60 mm of mercury 1s sufficient (Igure 8) If
these tubes are not functioming properly mn the periad of recovery
from anesthesia vomiting about the tubes may ensue, with retching



CHAPTER VII

Caie of the Patient following Thoracotomy

WARD D OSULLIVAN, MD

The mamtenance of a patent airway and attention to the tracheo
bronchral tree are of utmost importance m patients who have been
subjected to thoracotomy Free exchange of arr m such patients
through the respiratory passages 1s frequently complicated by splint-
mg of the chest from mcisional pam, prtial collapse or removal of
the lung, and pulmonary disease 1 addition to the usual problems
which face other patients 1n the postoperative period

In the pproach to these problems 1t 15 well to remember that the
thorax 1s a structure with nigid walls and a himited capacity The
addition of esther air or fluud 1n the pleural space results 1n some de-
gree of collapse of the lung The fundamental mechamsm of ex-
change of air n the lungs depends upon the expansion of the rib
cage and the descent of the diaphragm The negative pressure thus
created draws atmospheric air mto the lungs through the tracheo
bronchial tree Lack of expansion or diaphragmatic movement re-
sults m a smaller ventilatory exchange and hence may contribute to
hypowa Furthermore if an openmg 1s present through the chest
wallinto the pleural cavity air will enter as readily through such an
aperture as through the trachea and lead to pneumothorax Because
such air does not have as ready exit as entry, the pneumothorax will
merease and a tension pneumothorax will develop unless the opening
15 closed Thus the goal mn care of these patients 1s to mamntamn max-
mum ventilatory capacity by means of 2 patent arway, good lung
expansion and adequate expansion of the thorax

General Considerations

Upon the armal of the patient 1n the recovery room the nurse
must ascertan several detals 1 addition to the determmation of

41
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length and must be carefully manipulated if they are not to be with
drawn madvertently by the attendants or by the patient It 15 1m
portant that the proper lumen be connected to suction

Fioure 9 The double lumen tube 1s designed to decompress the small imtestine
The suction lumen must be 1dentified before and d hed from the
Iumen that feads to the balloon

Catheters or T tubes may be placed n the common bile duct
These tubes should be connected to dramnage bottles without suc-
tion Catheters or decompressing tubes, which may be placed m 1le
ostomtes and colostormes at the ime of operation should be attached
to dramage according to the directions of the surgeon Any tube that
1s protrudmg from an onifice when the patient retumns from the
operating room must be carefully managed according to the direc-
tons gnen m the doctors orders Clamps must be removed from
tubes only accordmg to speaific directions The druntge from 4l
tubes and catheters must be accurately measured and recorded on

the patients record



CHAPTER VII

Caie of the Patient following Thoracotomy

WARD D OSULLIVAN, MD

The mamtenance of a patent airway and attention to the tracheo-
bronchzal tree are of utmost importance 1 patients who have been
subjected to thoracotomy Free exchange of awr i such patients
through the respiratory passages 1s frequently complicated by splint
mg of the chest from mcisional pamn, partial collapse or removal of
the lung and pulmonary disease m addition to the usual problems
which face other patients in the postoperative period

In the approach to these problems 1t 1s well to remember that the
thorax 1s a structure with rigrd walls and a hmited capacity The
addition of exther arr or fluid m the pleural space results i some de-
gree of collapse of the lung The fundamental mechamsm of ex
change of air in the lungs depends upon the expansion of the nb
cage and the descent of the diaphragm The negative pressure thus
created draws atmosphenc air into the lungs through the tracheo-
bronchial tree Lack of expansion or diaphragmatic movement re-
sults 1n a smaller ventilatory exchange and hence may contribute to
hypoxia Furthermore 1if an opening 1s present through the chest
wall mto the pleural vty air will enter as readily through such an
aperture as through the trachea nd lead to pneumothorax Because
such air does not have as ready evt as entry the pneumothorax will
wncrease and a tension pneumotharax will develop unless the opening
1s closed Thus the goal 1n care of these patients 1s to mamtain maxr-
mum ventilatory capacity by means of a patent airway, good lung
expansion, and adequate expansion of the thorax

General Considerations

Upon the rrnval of the patient m the recovery room, the nurse
must ascertamn several details in addition to the determmnation of

41
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vital signs and color It 1s imperative that the character of respiratory
exchange be noted and that the location of the mncision and presence
or absence of tube or tubes from the pleural cavity be determimed
If an endotracheal tube 1s stll m place tracheobronchial suction
must be accomplished by the anesthetist prior to removal The en
dotracheal tube must be removed only by a physician A physician
must be notified at once if evidence of obstruction to respiration
appears This 1s particularly entical m small children who are prone
to develop subglottic edema after prolonged endotracheal anesthe-
s1a

Copious bronchial secretions are frequently troublesome after
thoracic operations, especially following pulmonary resection Fre
quent aspir thons of the pharynx 1re required and tracheal aspira
tion 1s necessary at times Rapid respiratory excursions c¢yanosts, and
tachycardia may indicate 1 mucous plug in one of the major broncht
Conscious patients must be encouraged to breathe deeply and cough
i an effort to evacuate the lower respiratory tract of secretions
Tracheal suction and even bronchoscopic aspiration may be required
to remove tenacious plugs i occasional instances Inhalation of
detergents (eg Alevawre) has been found useful in Lquefying
troublesome secretions 1n those who are not relieved by the cus
tomary methods

Proper position 1s important m the care of patients after thoracic
operations In general patients who have been subjected to pul
monary resection should lie on the back or upon the operative side
thus assisting drainage from the opposite side This 15 less sigmficnt
after esophageal or carcdhac surgical procedures

Restlessness of the patient 1s not mfrequently encountered n the
recovery phase after thoricic operations This may be an ndication
of hypoxia rather than of pun and for this reason narcoties must be
used with caution 1n the restless postoperatnve pattent The 1dmm
wstration of oxygen by tent or mask will frequently reheve restless
states more effectively than the administration of narcotics which
may merease hypovia by respiratory depression

Frequent exumnation of the patient by a physician 15 imperative
1n the management of patients after thoracic operations This ex
amination should mclude mspection of shin color and mucous mem
branes, pulsc rate, rhythm and character and respiratory rate and

character Exidence of obstruction of the respiratory passage mny



PATIENT FOLLOWING THORACOTOMY 43

be mdicated by suprasternal retraction and stertorous breathing
The trachea should be felt for deviation from 1ts normal mdhne
position The chest wall and nech may be quickly palpated for
evidence of subcutaneous emphysemn

Percussion and auscultation should disclose evidence of pneumo-
thorax and nadequate expansion if present In our experience a
chest plate m the immediate postoperitive period has proven to be
so valuable that 1t 1s now ordered on ~lmost all patients after thor-
acotomy A satisfactory portable chest xr1y will determme the
adequacy of lung expansion and the presence of sigmficant pneumo-
thorax or mediastinal emphysema

Parenteral flurds should be admiustered with caution It 1s 1m
portant to remember that many of these patients are elderly with
reduced pulmonary and cardiac function Excessive wfusion or mtra-
venous fluids can readily produce cardiac decompensation and pul
monary edema 1n patients who have been subjected to pneumonec
tomy or cardiac surgery While blood loss must be replaced by
transfusion, parenteral fluuds must be mjected slowly and m quan-
tities that supply metabohic needs Basilar rales venous engorge
ment, and cardiac uregulanty may mdicate hypervolerma which can
best be rehieved by phlebotomy

In these patients, close cooperation between the nursing staff the
surgeon, and anesthesiologist can contribute significantly to smooth
convalescence for difficult problems The anesthesiologists have in-
valuable experience and hnowledge of pulmonary function and
physwology which are of great importance mn the management of
thoracic surgical patients

Specific Problems

Pulmonary Resection The general nursing problems 1n regard to
mamtenance of an adequate airway have already been outhned The
nursing care 15 complicated by the presence of ane or two catheters
protruding from the pleural cavity i many of these patients These
catheters must be connected to proper water traps or suction, ac
cording to the surgeon s orders Care must be taken to assure patency
of the tubing and to see that the tubimng 1s not kinked or obstructed
by movements, or posttion, of the patient In patients after pulmo-
nary lobectomy a catheter may project from the antenor aspect of
the chest from the second or third mterspace another from a lower
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mterspace m the axllary hne Sterile tubing should be attached to
the catheter and to the proper receptacle before the occluding clamp
1s removed from the catheter

In many mstances the tubing attached to the pleural catheter, 1s
connected with a glass tube placed m a bottle under water If an
trapleural tube were allowed to exit from the chest without taking
this precaution 1t would serve as a portal of entry for air rather than
as an exit for flud With the water trap, a few centimeters of water
will rise 1 the tube thereby satisfying the negative pressure 1n the
pleural cavity In a properly functioning dranage tube one can ob
serve a small nise and fall of the level of water n the tube as the
patient breithes To serve 1ts function as a drain, the tube must be
placed just beneath the surface of the water If the end of the tube 1s
placed too deeply, the flmd that 15 to be drained from the pleura
must push 1ts way through a deep column of water to escape

In some cases, dramnage by means of a water trap may be made-
quate and, accordingly suction may be applied To prevent exces
stve suction a bottle 1s placed between the source of suction and the
collecting bottle This mterposed second bottle regulates the amount
of suction transmitted to the dramn by a safety tube placed under
water (Figure 10) The regulating bottle has a stopper with three
holes 1n 1t One hole 1s connected to the source of suction one to the
patient s dranage bottle, and one to a tube opening into room air

=3

10 Diagram of underwater suction mdicates the principle of pleural dratnage
’I;';\(i\,uxbc which drams the pleural cavaty evtends below the water level
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Inside the Dottle, tis last tube descends 10-12 cm beneath 4 water
column level, thus creating the safety valve If the suction goes
Iugher than 12 em of water, ur 1s drawn through this glass tube and
can be scen bubbhing through water Thus the effective suction that
15 transmitted to the pleurnl drunage tube 1s less than 12 em of
water wluch 15 a safe nd effective amount of suction

Recently a machine has been developed which provides safe, con
stant, and effectiv e suction and has been designed for pleural aspirn-
tion The apparatus, known as a Seal O Meter, has the additional
advantage of compactness which 1s frequently pertinent 1n an active
recovery unit

An extremely serious complication of pulmonary resection, which
15 encountered immedintely following operation 1s hemorrhage into
the pleural cavity from one of the pulmonary vessels This catas-
trophe 15 hernlded by the rapid development of shock and bloody
pleural dramnage when a tube 15 1n place The patients hfe can be
saved only 1f prompt exploration of the thorax 15 carned out m the
operating room and the bleeding pont hgated

Some degree of subcutaneous emphysema may be detected about
thoracotomy meisions This 1s usually mited 1n extent but if 1t pro-
gresses, 1t 15 an indication of the escape of air from pulmonary tissue
or from the tracheobronchial tree and that the ar 15 not ganing
proper egress through the pleurnl dramnge tube If subcutaneous
emphy sema 1s detected 1ts extent should be carefully noted and the
progress followed at frequent mtervals The dramage catheters or
tubes should be cheched for function If functioning properly as
regards patency, suction will usually be of benefit A firmly apphed
dressing to the masion will be of benefit for small local extravasa
tion of air

Surgery of the Heart and Great Vessels In many of the patients
subjected to cardiac surgery the problems that are common to
thoracic aperations are compounded by an underlying defective
myocrdium It1s essentinl that these patients are provided with ade
fuate oxygenation For this reason most are placed 1 an oxygen tent
ar recenve oxy gen by mask upon ther arrnal in the recovery room
Opuates re hept at a mmmum 1n an effort to present respiratory
depression and consequent hypoua

The nurse must heep the pharynx free from secretion and must
carefully record the pulse rate thythm, and character at frequent
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mtervals Pulse irregulanties must be called to the attention of the
responsible physician immediately It 1s to be recalled that many of
the patients who have been subjected to mutral commssurotomy
(valvulotomy) have a trial fibnllation and that the pulse defieit
must be recorded by taking an apical and radial pulse rate Facilities
for portable electrocardiograms are most desrrable m the manage-
ment of these patients 1n the recovery room

Cardiac tamponade 15 a comphieation to be considered mn patients
undergoing cardiac surgery The development of hypotension nar
row pulse pressure with a nsing diastolic pressure, tachycardia, and
distended neck veins indicate eardiac tamponade Pericardiocentesis
will confirm the diagnosis n most instances mn the immedsate post-
operative pertod

The keynote to satisfactory management of the patients after car-
diac surgery 1s frequent examimnation by one of the members of the
operating team Frequent auscultation may lead to the early detec
tion of basilar rales which may mdicate early pulmonary edema
Pneumothorix mediastinal shift and madequate expansion of the
lungs must be sought for both by physical exammation and by
portable x ray exammation of the chest

Other Thoracic Operations Operations upon the esophagus, med
1astimum and chest wall share the problems of respiratory exchange
already discussed Some of these are time consuming operattve pro
cedures and the recovery phase may be prolonged with depressed
respirations and evidence of blood loss The major complications are
related to poor lung volume and expansion as well a5 to pneumo-
thorax Intrathoracic bleeding may occur and the magmtude may
not be accurately reflected by the pleural draumnage if clotiing occurs
In mediastinal surgery and esophageal operations the possibility of
pneumothorax on the side opposite the operative approach must be
borne mn mind The contralateral pleural cavity 1s easily entered and
may not be detected at the time of operation If such 15 suspected
from physical exammnation aspiration of the pleural space should be
performed It 15 important to examme such pattents repeatedly for
the possible reaccumulation of air following aspiration



CHAPTER VIIT

Care of the Newosmgical Patient

R A CLARK JR, MD, and H PARSONS, MD

With the increasing vaniety of neurosurgical procedures carned
out 1 the operating room, there 1s a corresponding diversity 1n cases
which are returned to the recovery room Each of them will differ m
the ymmediate postoperative period and for this reason will require
some understanding of their basic problems

In the past local anesthesta was used for many of the operations
In recent years general anesthesia 1s bemng used almost exclusively
for the longer procedures Thiopental (Pentothal), mitrous oxide~
oxygen, and ether are the agents most commonly used 4nd, lately,
these general anesthetics are often supplemented by hypotensive
drugs such as trimethaphan (Arfonad) to reduce bleeding during
the operatton A smaller amount of general anesthetic 15 needed,
usually, when used m conjunction with a hypotensive drug Accord-
mgly patents may be expected to regam Conscrousness more
promptly after operation than formerly The amount of blood gien

by transfusion during operttion has been reduced materally by the
use of such agents

Intracranial Opcrations and Injuries

The most important problem that presents itself when the uncon
stious patient ammives n the recovery room concerns the patients
respirations Does he have a clear urway ? Is hus breathing even and
regular? Obstruction to the patient s mrway will cause hum to stram
and o increase s venous pressure this m turn will result 1n not only
venous bleeding at the site of operation but will result immediately
n mereased mtracramal pressure At the end of the operation it 15
tarming to the operator to see lus patient who 1s already reactmg
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mtervals Pulse regularities must be called to the attention of the
responsible physiciin immediately It 1s to be recalled that many of
the patients who have been subjected to mutral commissurotomy
(valvulotomy) have a tnal fibrillation and that the pulse defieit
must be recorded by talung an apical and radial pulse rate Facilities
for portable electrocardiograms are most desirable 1n the manage
ment of these patients n the recovery room

Cardiac tamponade 15 a complication to be considered mn patients
undergoing cardiac surgery The development of hypotension, nar
row pulse pressure with a nsmg diastolic pressure tachycardia, and
distended nech vens mndicate cardrac tamponade Pencardiocentesis
will confirm the diagnosis i most mstances m the immediate post-
operatne pertod

The keynote to satisfactory management of the patients after car
diac surgery 1s frequent examination by one of the members of the
operating team Frequent auscultation may lead to the early detec-
tion of basilar rales which may mdicate early pulmonary edema
Pneumothorax mediastnal shift and madequate expansion of the
lungs must be sought for both by physical exammnation and by
portable x-ray exammation of the chest

Other Thoracic Operations Operations upon the esophagus, med-
1astinum and chest wall share the problems of respiratory exchange
already discussed Some of these are time consuming operative pro
cedures and the recovery phase may be prolonged with depressed
respirations and evidence of blood loss The major complications are
related to poor lung volume and expansion as well as to pneumo
thorax Intrathoracic bleeding may occur, and the magnitude may
not be accurately reflected by the pleural drunage if clotting occurs
In mediastinal surgery and esophageal operations the possibility of
preumothorax on the side opposite the operative approach must be
borne in mind The contralateral pleural cavity 1s easily entered and
may not be detected at the time of operation If such 1s suspected
from phystcal exammation aspiration of the pleural space should be
performed It 1s 1mportant to examme such patients repeatedly for
the possible reaccumulation of air following aspiration
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respects Aphnsin must be differentiated from unconsciousness
Much can be learned from the way the patient resists attempts to
move hum or how he resists unpleasant stimulation, such as suction-
mg Observation of the pupils should be made To be noted par-
ticularly 15 whether they are unequal or whether one pupil s
becoming more dilated than the other, progressively If the patient
develops convulsions these should be noted carefully, with particular
reference to which part of the body they start, their progresston, and
whether there 15 any obvious paralysis following the convulsion An
effort should be made to prevent the patient from biting lus tongue
during a convulsion by mserting a gag, an awrway, or a firm object
between Ius teeth The development of a decerebrate state (an
ominous sign manifested by extensor ngidity of the lower extremities
and extension and mternal rotation of the arms) 1s to be differen
trated from convulsions

In observing the vital signs, the respiritions are of particular 1m
portance The development of Cheyne Stokes or intermittent respira-
tions may indicate mncreasing mtracramal pressure A rapidly rising
blood pressure with slowmng of the pulse and respirations sometimes
accompanies increasing mtracranial pressure from whatever cause
The rise 1n blood pressure 15 not necessarly sigmficant unless 1t 15
higher than the preoperative level The preoperative level should
be cheched with this m mind A change of less than 20 or 30 mm
of mercury 1s not necessarly of significance

Any important change 1n the vital signs, regression 1n the state of
conseiousness or strength of the extremities or persistent pupillary
nequality 1s mdication to call the surgeon Severe headaches and
protracted vomiting mecreasing restlessness, and undue elevation of
temperature may accompany mcreasing miracranial pressure The
surgeon wants to be mformed if these symptoms and signs exist

Usually postoperative head pan can be controlled satisfactorily
by codeme or aspirm In general, one tries to avoid using morphine
m patients with mtracramal lesions because 1t mterferes with the
obsenvations of the state of consciousness may increase imtracranial
pressure nd depress further the already depressed respiratory cen-
ter Restlessness 1s most commonly due to erther a full bladder or
pam The bladder should be checked by palpation and percussion,
and cathetenzation should be resorted to 1f necessary Pam can be
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begin to cough and stram spontaneously or as the result of extuba
tion He mmagines that the numerous vemns he has been struggling
to occlude are opening each time the patient strains As the anesthe
tized patient reacts he coughs with the shightest movement of the
mtratracheal tube If it becomes evident that the patient 1s gong to
react, the tube should be removed as soon as posstble and substituted
with a mouth or nasal arrway, which must be Lept clear and clean
at all times Often this can be aided by proper positoning of the
patient Judicious suctioning of the patient may be necessary If the
suction tube 15 mserted far down nto the trachea to reach the carma
the bifurcation of the trachea and the major bronch, the patient
may begin to cough and strain This may be desirable if 1t 15 not
persisted 1 too long

Following mtracramal operations, the position of the patient
the 1mmediate postoperative period 1s of the greatest importance
Wiule still unconscious 1t 1s safest to keep the patient flat 1 bed
with us head and body turned well to one side to obtan adequate
dranage of the respiratory passages The position should be changed
frequently from side to side and at least every hour or two Once the
patient has recovered sufficiently to cough spontaneously and to
prevent his tongue from falling backward moderate elevation of
the head will promote better dramage of the cerebral vems It has
been our policy therefore, to keep the patient flat m bed on either
side until reacted, then to elevate the head 20 deg above the horizon-
tal It may be desirable to keep the head elevated from the begmmng
for special reasons or 1f the patients blood pressure 1s very low, 1t
may be desirable to keep him flat Posterior fossa cases are usually
Lept flat for the first few days and then when they are turned they
are turned ngidly as one prece without flexion

The patient should be observed carefully for evidence of post
operatne hemorthage or rapidly increasing intracramal pressure
Normally the state of the patients consciousness should mmprove
steadily At first, the patient will respond to painful stmulation or
discomfort, and later will respond to the spoken voice with move
ments of the extremties or eyes at first and then by speaking Spon
taneous movements should be observed carefully as to whether there
1s weakness or paralysis of one extremty or one side If the patient

emnot speak 1t 1s important to note whether he 1s alert in other
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Gauze and adhesve dressings are used in posterior fossa cases with
adhestve strips running down from the head over the back m checkh

rem fashion to prevent accidental flewon of the neck when the
patient 15 turned or when he changes position spontaneously as he
1s reacting from anesthesta Such patients should be moved m one
prece’ so that the head and trunk are not twisted separately mn the
process of bemng turned

Aw Studies

Ventriculograms for the most part are done under local procame
anesthesia, but occasonally general anesthesia will be used for a
restless or uncooperative patient Xf a definite abnormality 1s found
m the arr studies, cramotomy will be performed promptly If the
¥ riys are negative no further procedure 15 done and the patient
will be transferred to the recovery room It 15 expected that he wll
return to Ius preoperative state mn a short time When this does not
occur the staff should be notified

Arteriograms

Most carotid arteriograms are done by direct mjection through
the shin of the neck mnto the common carotid artery This 1s usually
a brief and relatively sumple procedure Although local anesthesia
may be used m some cases 1 most instances they are done under
general anesthesia At times the 10dme contaming material (acetrn
ozate [Urohon] or 1odopyracet [Diodrast]) may extravasate nto the
tissues adjacent to the artery At other tmes bleeding may be exces
stve after the needle 1s withdrawn In exther instance undue swellng
of the neck should be looked for promptly upon the patient s arrival
m the recovery room Direct pressure and gentle massage over the
site of jection usually stops the bleeding An 1ce collar 1s comfort
g and may help prevent edem1 When swelling 15 evcessive the
trache s displaced or compressed, and the resprrations may become
obstructed The swelling of the neck should be observed at frequent
and regular intervals A tracheotomy set should be near 1 case it
should be needed

Under special cireumstances artersograms are done by exposing
the artery through an mcsion n the neck before making the mjec-
uon The same observations and precautions are necessary n such
cses This apphies to other neurosurgical procedures done 1n the
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alleviated then by smtable analgesics 1f, m spite of these measures
restlessness persists side boards or gentle restramnts, such as sheet
wadding and stockinette boxing gloves, may be necessary

At times dressings may be changed m the recovery room In some
mstances a catheter may haye been nserted mto one of the lateral
ventricles for purposes of decompression, particularly followmng pos
terior fossa operations This catheter 15 sutured to the scalp margin
attached to the dressing with adhesive, and passed out through the
mam dressing In some mstances the catheter will be clamped The
clamp will have to be released intermittently under stenle precau
tions to allow for release of ventricular flnd In other nstances 1t
will be open but allowed to drain nto some sort of sterile rubber
contatner which, m turn will have to be emptied at intervals In still
other cases where no catheter has been mserted, ventricular taps
may have to be done by inserting a ventricular needle through a bur
hole (usually 1n the posterior parietal region) to remove ventricular
flud when there are mdications that itracramal pressure 1s rising
Occasonally lumbar puncture may be used for stmilar reasons Ap
propriate ventricular or lumbar puncture needles and setups for
puncture should be kept on hand

When a postoperative clot 1s suspected (because of signs of m
creasing intracramal pressure because of development of a progres
sive unilateral paralysis opposite to the operative site or because of
dilatation of the homolateral pupil) 1t 1s necessary to return the
patient to the operating room reopen the wound, and evacuate the
clot or remove the bone plate to allow for greater decompression
This will be done more expeditiously if this eventuality 15 consrdered
beforehand The operating room stff should be forewarned if this
possibility seems imminent

Dressings vary dependimng on the nature of the operation Siunple
cotton and collodion dressings are used for ventriculograms and
some neck operations such as open arteriograms or higations of the
carotid arteries Gauze neurological roll (compress) and crinoline
(or Elastoplast) dressings are used for most cerebral craniotomies
In this regard 1f most starched crinoline dressings are used, 1t 1s
mandatory to dry them mmmediately i the postoperatie period
usually with the ard of 2 hair dryer Special care should be taken
never to leave the dryer sunning unattended because of the danger
of burnirg an exposed area of shin with the hot arr of the blower
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Gauze and adhesive dressings are used i posterior fossa cases with
adhesive strips runming down from the head over the back 1n chech
remn fashion to prevent acaidental flevion of the neck when the
patient 1s turned or when he changes position spontaneously as he
1s reacting from anesthesia Such patients should be moved 1n one
prece so that the head and trunk are not twisted separately m the
process of being turned

Awr Studies

Ventriculograms for the most part are done under local procame
anesthesia but occasionally gener-l anesthesia will be used for a
restless or uncooperative patient If a definite abnormality 1s found
m the air studies, cramotomy will be performed promptly If the
x rays are negative, no further procedure 1s done and the patient
will be transferred to the recovery room It 1s expected that he will
return to his preoperative state 1 a short tme When this does not
occur the staff should be notified

Artertograms

Most carotid 1irtertograms are done by direct injection through
the shin of the neck into the common carotid artery This 15 usually
a brief and relatively simple procedure Although local anesthesta
may be used 1n some cases in most instances they are done under
general anesthesta At times the 10dine contaming material (~cetri-
ozate [Urokon] or 10dopyracet [Diodrast] ) may extravasate mto the
tissues adjacent to the artery At other times bleeding may be exces
swve after the needle 1s withdrawn In either mstance undue swelling
of the neck should be locked for promptly upon the patient s arnval
mn the recovery room Direct pressure and gentle massage over the
site of mjection usually stops the bleeding An 1ce collar 15 comfort-
g and may help prevent edema When swelling 15 excessive, the
trachea 1s displaced or compressed and the respirations may become
obstructed The swelling of the neck should be observed at frequent
and regular mtervals A tracheotomy set should be near m case 1t
should be needed

Under special circumstances artenrograms are done by exposing
the artery through an incision 1n the neck. before makuing the njec-
tion The same observations and precautions are necessary in such
cases This applies to other neurosurgical procedures done m the
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neck (excision of a cervical nib, scalenotomy, cervical or upper
thoracic sympathectomies)

Carotid Ligations

Ligation of exther the common carotid or internal carotid arteries
mn the neck deserves more detalled comment This 1s done under
local anesthesta so that the patient can be kept under careful neuro
logical observation at all times This procedure 1s done, usually as 1
preliminary step 1n the treatment of vascular intricramal lesions,
such as aneurysms or arteriovenous anomalies In such cases, the
development of weakness of the extremities on the side opposite the
higation the development of an extensor plantar response on the
contralateral side the development of aphasia or the deterioration
of consciousness should be tested for at frequent, regular ntervals
and be reported immediately Under such circumstances 1t will be
necessary to loosen or remove the Ligatures without delay if perma
nent neurologic deficit 1s to be avorded

Peripheral Nerves

Operations on various peripheral nerves requrre hittle special post-
operative care Tor the most part these operations consist of careful
dissections of the nerves the resection of neuromnas at the divided
ends of the nerves and nastomosis of the nerve endings In many
mstances there will be 2 gap n the nerve which 1s compensated for
by placing the mvolved extremity m such a position that the ends
of the nerves can be brought together without tension This posttion
1s mant uned by splinting the extremity with a plaster sphnt or cast
Postoperatwvely the imolved extrenity should be kept elevated to
prevent edema The extremity should be cheched at frequent m
tervals to see that there 13 no undue edema, pallor or cyanosis of the
digits Morphine may be used for relief of pan If the cast seems to
be too tight 1t may have to be spht, revised, or removed and reap
plied

Sympathectomies

Thoracolumbar sympathectomies which are performed for hyper-
tension are done, usually 1n two stages Of particular concern 1s the
presence of a pneumothorax which may result from opening the
pleura 1n the course of the operation Any restdual pneumothorax 15
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usually suched out when the wound 1s closed A portable x-ray of the
chest 1s taken 1n the recovery room to be certain that re expansion of
the lung 1s complete If there 15 sufficient residual pneumothorax to
cause respiratory embarrassment, the air should be aspirated, but
this 15 rarely required

Followng the first stage there 1s hittle change m the blood pres
sure Followmng the second stage however, or when both sides are
done at the same time, there may be 2 marked drop n blood pres
sure Under such circumstances, if the pulse remains slow, it does not
sigmfy that anything 15 amiss Even so 1f the systolic pressure drops
below 80-90 an effort should be made to overcome this low pressure
The patient can be placed 1 shock position and 2 tight abdommnal
binder, which does not interfere with respirations and elastic band-
ages should be appled to the extrermities One or more transfusions
are given durmg the second stage If these measures are still not
adequate to overcome the fall in pressure, phenylephrme (Neo syn-
ephrine) can be given m an nfusion by mtravenous drnip Postopera-
tive pamn 15 moderately severe but 1s usually controlled satisfactonly
with morphine

Lamnectomics

The management of laminectomies varies depending on the na
ture of the lesion and 1ts location When a hermiated disc m the
Iumbar region has been removed Lttle or no special care 1s needed
other than usual postoperative measures It 1s not necessary for such
cases to be kept off their backs unless a spinal fusion has been done
Most laminectomy patients are hept flat 1n bed and may be turned
from side to back to side s long as the spmal auis 1s Lept in a straight
line Voluntary movement of the extremities should be cheched at
frequent intervals and any sudden drop 1n blood pressure should be
reported In any case 1 which a cervieal laminectomy has been
performed the neck should not be twisted or moved suddenly, for
fear of njuring the cervical cord In some cases where there 15 a
serous amount of cord compression or myeliis and following all
chordotomies marked weakness of the legs and loss of pain sensation
m the lower trunk and legs are to be expected Such pattents are
prone to des elop pressure sores 1f they hie m one position longer than
n hour or two An altermating ur mattress will help to prevent such
decubitr and these ptients should be turned frequently (at least
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neck (excision of a cervical nib, scalenotomy, cervical or upper
thoracic sympathectomies)

Carotid Iagations

Ligation of either the common crotid or internal carotid artenes
m the nech deserves more detalled comment This 1s done under
local anesthesra so that the patient cn be kept under careful neuro
logical observation 1t all ttmes This procedure 1s done, usunlly as a
prelminary step m the treatment of vascular mtracramal lesions
such as ancurysms or arteriovenous anomalies In such cases, the
development of weakness of the extremities on the side oppostte the
hgation the development of an extensor plantar response on the
contralateral side the development of aphasin, or the detersoration
of consciousness should be tested for at frequent, regular ntervals
and be reported immedintely Under such errcumstances 1t will be
necessary to loosen or remove the hgatures without delay if perma
nent neurologic defieit 1s to be avorded

Peripheral Nerves

Operations on vartous peripheral nerves requrre hittle special post
operative care For the most part these operations consist of careful
dissections of the nerves the resection of neuromas at the divided
ends of the nerves and anastomosis of the nerve endings In many
mstances there will be a gap n the nerve which 1s compensated for
by placing the mvolved extremuty in such a position that the ends
of the nerves can be brought together without tension This position
1s maintamed by splinting the extremuty with a plaster splint or cast
Postoperatnvely the mvolved extremity should be khept elevated to
prevent edema The extremity should be cheched at frequent m-
tervals to see that there 1s no undue edema pallor or cyanos:s of the
digits Morphine may be used for relief of pain If the cast seems to
be too tight, 1t may have to be sphit revised or removed and reap
phed

Sympathectomies

Thoracolumbar sympathectomies which are performed for hyper-
tension are done usually i two stages Of particular concern 1s the
presence of a pneumothorax which may result from opening the
pleura 1n the course of the operation Any residual pneumothorax 1s



CHAPTER IX

Cae of the Ophthahnologxcal Patient

STUART § SNYDER MD

The number of eye patients that require care 1n the recovery room
15 relatively small Most ocular surgery 1s performed under local
anesthesia  Lxceptions are infants and children with congemtal
cataract, ptosis, strabismus, or traumatic injuries who require general
anesthesia (Patients under the age of 3 years usually receive vinyl
ether [Vinethene] mduction and are carried through the procedure
with ether Children over the age of 3 years usually recerve rectal
thiopental [Pentothal] induction in their rooms and are crried upon
a closed system of ether) In ccrtain adult eye operations (enuclea
tons, surgery for retin1l detachment intraocular biopsies, plastic
and traumatic procedures), mtravenous thiopental (Pentothal) 1s
preferred by the surgeon

Tollowing some procedures, one eye 1s covered with 1 patch while
m others both eyes are covered It 1s more difficult to handle the
patient who has both eyes patched These patents require close
attention as they are returming to consciousness If nausca or vomit
mg 1s present, 1t should be relieved or controlled at once, especinlly
if 1t follows an intraocular operation Dimenhydrinate (Dramamine)
or chlorpromazime (Thorazine) may help to control nausea and
vomiting

Head movements should be kept at an absolute mmimum Tlas
can be done by talling to the patient and gently holding hus head
If disorientation or restlessness is present further sedation 1s needed
It 15 necessary to restram the hand mosvements of clnldren by using

elbow splints as m this w 1y the child can move us arms Lut cannot
remore his bandages
In adults pam can be controlled with codeme or mependine
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every two hours) Care should be taken to see that the bed linen 1s
Lept dry at all imes Hot wter bottles should not be used lest these
patients be burned madsertently, as they are not able to apprecate
the sensation of heat If the heels and ankles are padded, pressure
sores n these areas will usually be prevented At times particularly
m the chordotomics, there may be 2 marked drop mn blood pressure
simular to that seen 1n the second stage sympathectomies This 1s due
to nterruption of the sympathetic pathways 1n the spinal cord and
can be dealt with i the same way 1s i the sympathectomy patients
(by Trendelenburg position, abdominal bmders, elastic bandages
on the extremities transfusions and mtravenous mfusions of phe
nylephrine [Neo synephrine])



CHAPTER X

Care of the Plastic Smgical Patient

RICHARD B STARK, MD

Plastic surgery patients who will be sent to the recovery room can
be divided into those with tranmatic imjunies and post traumatic re
parr those with hand problems, those with congemtal defects, those
for head and neck surgery with reconstruction those with cosmetic
defects, and those with decubitus ulcers

The Patient with Traumatic Injuries

Plastic surgical operations entail meticulous craftsmanship 1 the
operating room which can be undone easily by careless handling of
the patient and his wounds mn the recovery room

In general, fractures of the facial bones involve depressed deform
1ties which require elevation or repositoning The patient returning
to the recovery room following an elevation of fragments of facial
bones must be prevented from traumatizing the corrected area dur-
g his recovery period Fractures of the zygomatie arch require
elevation usually through a temparal mesion The bony fragments
will usually stay i therr new posttion, but the patient must be pre-
vented from lying upon that area Displacement of the nasal bones
can be repositioned within scveral days following yury, and a pro-
tectiv e dorsonasal sphint will be applied so that the new position will
not be lost madvertently Fracture of the mddle third of the face
or of the mandible 15 usually sphnted by wiring the teeth m occlu-
sion 1if the patient has an adequate complement of teeth, and apply~
g 2 Barton bandage The intact jaw 15 utilized to splnt the jaw
which 15 mjured This can be done simply by applying wire loops
around the nech of the teeth When the patient returns to the re-
covery room, the jaws should not be approximated by rubber bar *
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(Demerol) by subcutaneous mjections Pain 1n children 1s rare but
can be relieved by 1ppropriate doses of these drugs

Coughing must be controlled immediately following intraocular
operations If n1uset and vomiting occur, codeme phosphate or one
of the other central depressants can be admmistered subcutaneously
Alleviation of tension and nervous stramn can be done vocally, but
occasionally mild sedation 1s necessary

Before the patient enters the hospital, 1t 1s 1mportant that the
surgeon explam the usuil preoperative and postoperative care
These explanations give the patient an understanding of what to
expect, 1nd thus lus fears are allayed, and complications are reduced

If the eye patches are removed madvertently during the recovery
period they should be replaced mmediately, and the surgeon should
be informed

Bleeding or excessive discharge should be reported to the surgeon,
but no treatment should be started until he exammes the patient

A patient should be 1 his own bed 1n the recovery room so that
as soon as he has reacted fully he can be returned to lus room with
out unnecessary movement It 1s better to heep patients overly long
m the recovery room rather than not long enough

Postoperative dehydration of the ophthalmological patient 1s un
usual, and intravenous nfusions are rarely needed These infusions
are started before or during surgery The recovery room nurse need
only be certan that it continues to flow normally

Special care 1s requred for cases of retinal separation These pt
tients must be kept absolutely quiet as they are emerging from the
anesthesia They should be flat on their backs and the head should
remain stationary Nausea vomiting coughing and restlessness have
to be regulated at once if they appear It 1s very mmportant to talk
gently to these cases and to reassure them repeatedly

The touch of the nurses hand and soothing words restore con
fidence

Gentle, hind sympathetic care plus restriction of movement of
the head will prevent most 1f not all postoperative complications m

the recovery room
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block of tissue nourished by this pedicle 1s the pedicled flap Follow
g transplantation to a new site, the circulation to a pedicled flap
ismuginal It can be obhiterated completelv if the pedicle, through
which the arculition flows, 1s stretched so that the walls of the
blood vessels awe conpted or af the pedicle 1s hinked The tip of the
pedicle must be obscrved frequently 1f 1t 1s pale and cold, the
artenal arreulation has been occluded ¥ the tip s cyanotic and
blue, the return of venous arculation 15 mparred The surgeon
should be called if either of these situations prevail The hanhang or
stretching of the pedicle must be corrected by changing the posiion
of the parts affected Occasionally an oscillating bed must be used
s0 that the blood can be moved into and out of the pedicle alter-
nately by grwitation

The recovery room care of burns revolves itsclf about the care of
the patients who have returned from the operating room following
a debridement of slough resulting from thurd degree burns, the ap-
plication of ergauue acids or of enzymes to hasten the separation of
this slough, or following the surfacing of granulating wounds which
have resulted from burns with thick-spht grafts of shan In the case of
the patient who has had a debnidement of burn slough the dressings
must be watched for evidence of fresh bleeding through the dress
mgs Oceasionally the burn wound will be treated with a clased
dressing m which are mcorporated stenle Dakins tubes It 1s by
means of these tubes that the dressings are wet at periodic intervals
Care must be taken to preserve the stenhty of the exposed tip of the
Dakins tube To contaminate the tip 15 to mstill organisms nto the
open granulating ficld It 1s necessary to use stenle gloves when one
1s mstilling the solution mto the Dakims tubes The exposed np of
the tube must be covered with sterile gauze between mstllations

Large compressne dressings may be used m addition to the tie
over dressings for grifts to the ¢velids These become necessary mn
burns of the eyelids where there s a loss of shin with eversion of the
free margins of the eyelids Lotropion 1s corrected by excising the
scar allowing the defect to retract to the mavmum dimension and
surfieng this with a patterned free whole thickness graft of shun
Dunng the time the dressing 15 necessary the patient must be re
assured that he hns not been blinded by the operation Tt 15 well to
have forewamed the patient that an occlusise eye dressing 15 to bhe
pplied I the patient complams of pan m the eye, the doctor
should be nobfied and the dressing nspected
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until the patient 1s awake and past the phase of vormting If the jaws
are wired together while the patient 1s still nauseated, the possibihty
of aspirating vomutus 1s real Fractures of the muddle third of the face
may be elevated by merely packing the antrum or by wire traction
attached to a head eap

Fractures of the mandible should be of greater concern to the
nurse 1n the recovery room because the attachment of the tongue
has been disrupted, and ats backward displacement may impinge
upon or occlude, the vital arrway Signs of respiratory obstruction
must be appreciated An oral airway or traction on the tip of the
tongue will reposition the tongue forward If vomiting occurs after
the jaws are either wired or held 1n occlusion by means of rubber
bands the wares or the bands should be cut at once and the patient s
oral cavity suctioned

The patient with post traumatic injunies 1s treated, in general, by
revision of scars and free grafts of tissues of which the largest per-
centage consists of shin Shin grafts can be either of partial or whole-
thickness shin These grafts are anchored mnto place by the use of
mterrupted sutures at their margins the tails of which are left long
These long tailed sutures are then tied over a bolus type of dressing
and, m this way, the graft 15 immobilized by the pressure dressing
which 15 sutured 1 place Skin grafts fail for three reasons They
can be lost if they are immobilized insufficiently, i1f a hematoma
develops under the graft, or if mfection supervenes The first two
reasons for failure occur more frequently than does the loss due to
mfection If the patient struggles unduly m the postoperative period
the graft may fail due to excessive mobilization or to the develop
ment of 2 hematoma Minute thromb: may be blown away by a
sudden rise 1n blood pressure, and with the extrayasation of blood
under the graft a hematoma may result This prevents the graft
from lying 1n close apposition to 1ts bed so that new blood 1 essels are
unable to grow nto 1t to nourish it permanently

Free grafts of cartilage, bone fascia dermal fat and composite
grafts (skin fat and cartilage from the auricle of the ear) all must
be immobilized absolutely

If more than one tissue 15 to be transplanted 1t must be trans
planted with part of 1ts blood supply mtact (the exception 15 the
composite graft mentiored above which may be transplanted freely)
so as to nourish 1t while 1t 1s developing a circulation 1m 1ts new site
The part remaming with circulation ntact 15 the pedicle and the
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block of tissue nourished by this pedicle 1s the pedicled flap Follow
g trasplantation to 2 new site the circulation to 1 pedicled flap
1s margmal It can be obliterated completely if the pedicle, through
which the circulition flows, 1s stretched so that the walls of the
blood vessels are coapted or if the pedicle s hinked The tip of the
pedicle must be observed frequently If at 1s pale and cold, the
arterial cireulition has been occluded If the tip 1s cynotic and
blue the return of venous circulation 1s mmpared The surgeon
should be called 1f erther of these situations prevail The hinking or
stretching of the pedicle must be corrected by changing the position
of the parts affected Occasionally an oscillating bed must be used
so that the blood can be moved mto and out of the pedicle alter-
nately by gravitation

The recovery room care of burns revolves itself about the care of
the patients who have returned from the operating room following
a debridement of slough resulting from third degree burns, the ap
pheation of organic acids or of enzymes to hasten the separation of
this slough or following the surfacing of granulating wounds which
have resulted from burns with thick spht grafts of skin In the case of
the patient who has had a debridement of burn slough the dressings
must be watched for evidence of fresh bleeding through the dress-
mgs Occasionally the burn wound will be treated with a closed
dressing 1 which are mcorporated sterile Dahins tubes It 1s by
means of these tubes that the dressings are wet at periodic mtervals
Care must be t1hen to preserve the sterihity of the evposed tip of the
Dalun's tube To contrmnate the tip 1s to nstill organisms mto the
open granulating field It 1s necessary to use stenle gloves when one
1s mstilling the solution mto the Dakins tubes The exposed tip of
the tube must be covered with sterile gauze between mstillations

Large compressive dressings may be used m addition to the tie
over dressings for grafts to the eyelids These become necessary m
burns of the eyelids where there 15 a loss of shin wath eversion of the
frec margms of the eyelids Ectropion 15 corrected by excising the
scar allowing the defect to retract to the maxumum dimenston, and
surfacing this wath a patterned free whole thickness graft of skin
Duning the time the dressing 1s necessary the pattent must be re-
assured that he has not been blinded by the operation It 15 well to
have forewarned the patient that an occlusive eye dressing 15 to be
applied If the patient complams of pam 1 the eye, the doctor
should be not:fied and the dressing inspected
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until the patient 1s awake and past the phase of vomiting If the jaws
are wired together while the patient 1s still nauseated, the possibility
of asprrating vomitus 1s real Fractures of the middle third of the face
may be elevated by merely paching the antrum or by wire traction
attached to a head cap

Fractures of the mandible should be of greater concern to the
nurse n the recovery room because the attachment of the tongue
has been disrupted, and its backward displacement may impinge
upon or occlude the vital airway Signs of respratory obstruction
must be appreciated An oral airway or traction on the tip of the
tongue will reposition the tongue forward If vomuting occurs after
the jaws are exther wired or held n occlusion by means of rubber
bands the wares or the bands should be cut at once and the patients
oral cavity suctioned

The patient with post traumatic mjurnes 1s treated, in general, by
revision of scars and free grafts of tissues of which the largest per
centage consists of shin Skin grafts can be esther of partial or whole
thickness skin These grafts are anchored into place by the use of
interrupted sutures at thewr margins the tails of which are left long
These long tailed sutures are then tied over a bolus type of dressing
and m this way the graft 15 immobilized by the pressure dressing
which 15 sutured m place Shin grafts fail for three reasons They
can be lost if they are immobilized msuffictently, 1f a hematoma
develops under the graft or if mfection supervenes The first two
reasons for fatlure occur more frequently than does the loss due to
mfection If the patient struggles unduly in the postoperat e penod,
the graft may fail due to excessie mobilization or to the develop
ment of a hematoma Mmute thromb: may be blown away by a
sudden rise 1n blood pressure, and with the extravasation of blood
under the graft, a hematoma may result Ths prevents the graft
from lymg 1n close apposition to 1ts bed so that new blood vessels are
unable to grow 1nto 1t to nourish 1t permanently

Free grafts of cartilage bone fascia derm
grafts (skin fat and cartilage from the aun,
be immobilized absolutely

If more than one tissue 15 to be transplanted 1t must be trans
planted with part of 1ts blood supply intact (the exception 15 the
compostte graft mentioned above which may be transplanted freely)
so as to nourish 1t while 1t 15 dey elopmg a circulation 1 its new site

The part remaming with circulation mtact 1 the pedicle and the

1l fat, and composite
cle of the ear) ll must
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Following the correction of a harehp, tension upon the suture line
1s relieved by ustng a wichet-shaped metallic arch (Logan bow )
which 1s taped to the cheeks after they have been mobilized toward
one another The Logan bow must be matamed m place or the
suture ine may disrupt when the child ertes

The common operations for cleft palate consist of the von Langen
beck operation the V-1 pushbachk, and the pharyngeal flap

The von Langenbeck procedure closes the cleft by the use of relax-
g incisions, made just inside the gum with the mobibization of the
mucosa and periosteum toward the midlme where they are sutured
Occasionally bleeding may be excessive from these relaving mc
sions Inthe V-Y pushback the raw surface 1s anterior behind the
maisor teeth Followmng a phrayngeal flap the raw surface 1s upon
the posterior pharyngeal wall After any of these aperations, the
patient should be placed face down with the head turned to one side,
to facilitate dramnage of blood and secretions from the mouth by
gravity Suctioming of the oral cavity must be done with extreme
caution since additional bleeding or disruption of the operative site
may occur Suctioning for any operation upon the palate should be
performed along the dorsum of the tongue {Fygure 11) Where a
pedicled flap of mucous membrane and superior constrictor muscle
1s taken from the postenior pharyngeal wall and sutured forward to
the soft palate 1n the region of the uvula as in a pharyngeal flap no
suctionmg should be undertaken via the nasal route because of the
possibility of mjuring the pedicle

Babies having had these operations should have therr arms mm-
mobilized 1n extension with splints made of material which contains
sheaths into which wooden tongue blades can be mserted

The cleft palate operation 1s performed under general anesthesia
and constant crying m the immedate postoperatn e peniod can occa-
sionally disrupt the wound Sedation 1s necessary therefore 1n the
mnmediate postoperative peniod The patient should be allowed to
have clear flwds as soon after the operation as the child 1s deemed
over the period of possible nausea

In cases where there 15 msufficiency of the upper hp a flap of the
entire thickness of the bip can be swung upward from the lower hp

leaving the vermilion portion of the lip attached as a pedicle This
type of Abbe flap requires that the jaws be immobilized either by
winng or by means of a Barton dressing Usually this procedure 1s
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Extremmties may be immobihzed 1n plaster of Paris following the
transplantation of a pedicled flap An example 1s the cross leg flap
which 1s performed thiough windovws 1n casts which may be applied
prior to operation The patient may complain of pun 1n lus jomts,
and if this becomes severe medication 1s needed, and the physician
should be informed The degree of tension of the pedicle should be
appraised frequently Undue tension will mamfest itself by causing
the pedicle to be erther pale or bluish Either situation warrants a
call to the surgeon Pcdicles which are tubed (1n the form of a cyln
der) afford a block of tissue for transplantation which 1s essentially
uncontaminated 4s this block of tissue 1s closed on 1ts under surface
Followmg the formation of a tubed pedicle, or followng its trans
plantation no tape or constricting dressing should cross the end of
the pedicle as they may occlude the blood supply necessary for
survival of the pedicle

Care of the Patient following Surgery of the Hand

Most of the patients who have had surgery upon the hand will be
immobilized i some type of plastcr of Pans east The color of the
digits should be observed cyanosis should be noted and the surgeon
must be called if 1t be present These hands are elevated routmely
because dependency will cause venous stasis and will augment pain
Operations upon the hand are usually quite pamnful and will require
constderable medication for pun

In surgery of the hand postoperative edema or post traumatic
edema 1s a usual phenomenon This 1s combated usually by soug
pressure dressings nd by eles ating the extremity above the position
of the heart The position of the hand can be maintained upnight by
a dressmg which 1s attached to an overhead intravenous stand, by
means of web strappings slung from the head to the foot of the bed
or by elevation upon three pillows The tips of the fingers must al
ways be exposed Circulation may be appraised by depressing the
nail 1n 1ts bed It should blanch with a prompt return of color but if
this be not true the doctor should be so advised

Congemnital Deformtics

The most common congemtal deformties corrected by the plastic
surgeon are those of harelip and cleft palate Next m frequency are
anomalies of the extremities
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In some cases m which 2 hermmaendibulectomy has been per-
formed, bone grafting may be done Usually wires have been placed
around some of the teeth so that the upper and lower jaws can be
immobilized by rubber bands stretched between these wires 1n the
postanesthetic period The patient should reach the recovery room
with the jwws open, however After postoperative nausea has sub-
sided, rubber bands are placed between these wires by the surgeon,
and the jaws are immobilized by muntuning the teeth in their nor-
mal relative position of occlusion

Care of Paticnts Who Have Had Cosmetic Surgery

Most of the operations for nasal plastic surgery are performed
under local anesthesia A large amount of epinephrine (Adrenalin)
1s added to the anesthetic so that operation can be performed as
bloodlessly as possible Because these patients are awake few of
them are returned to the recovery room They may be returned if
bleeding 1s excessive and they are mamtammed m low-Fowlers pos
tion so that the blood does not pool 1n the head and neck a condition
which augments bleeding A gauze sponge which will absorb the
blood should be held or tiped under the nostrils without pressure
Usually medication, Fowler s posttion, and rest will cause the bleed-
g to cease spontaneously If it does not the doctor should be in
formed, and additional measures may have to be undertaken in the
operating room

Followng mammoplasty operations 1t 1s imperati e that the mus-
culature of the chest wall be kept as immobile as possible This
means that the upper arms must be maintamed at the patient s sides
Excessive activity 15 detrimental to the surgery recently completed
Many of these patients will arrive m the recovery room with a loose
bandage about their thorax and upper arms to prevent abduction of
the upper extremities

Care of the Patient following Surgery upon a Decubitus

In patients who have had decubitt as a result of paraplegia or of
chromie illness  large rotation flap from the adjacent area 15 swung
to surface the area denuded as a result of the pressure sore It 15 1m
portant that therr massive pressure dressings not be disturbed or
allowed to shift The patient should not Lie on the operative site
His position should be changed from time to time to those areas
which were not mvolved 1n surgery
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performed under local anesthesin, as it 15 difficult for a patient who 1s
nauseated to express vomitus when the lips are scwn together This
procedure can be performed from the upper Iip to the lower m cases
of carcinomn of the hp

CATHETER

Ficure 11 A shows the position of catheter which must be utihized when suction
15 performed after a pharyngeal flap 15 constructed The catheter 15 inserted along
the dorsum of the tongue because of the presence of raw surfaces and sutures which
are shown m B

Surgical Correction of Carcinoma of the Head and Nech with Its
Reconstruction

Following operations for carcnoma of the head and neck, the
possibility of bleeding within the mouth per se and of this bleeding
precipitating spasm of the vocal cords 1s a real danger In many
operations the musculature of the tongue 15 detached from the
mandible rendering the tongue less stible and more prone to fall
backward where 1t may obstruct the airway For these reasons 1t 15
a common procedure following many of these operations to perform
a tracheostomy and leave the tube i situ for three or four days to
ensure an unobstructed aiwrway The cire of such a tracheostomy
mcludes moistening of the air entering the trachea suctioning fre
quently, cleansing the mner tube and the observing for bleeding or
for subcutaneous emphysema {See Chapter XII )
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result A fastidious person may be tempted to climp the drunage
lumen untal nursmg ar ingements are made This 15 unwise and
dangcrous, since hack pressure of urme which results from an ob-
structed catheter ean rupture recently placed sutures, and cause
extrnvasation of urme Infection, fibrosts, and stricture may result,
and of the citravasation 1s massinve, death may ensue These tubes
should be irmigated only when ordered and then only with solutions
compatible wath intray enous injeetion (1 ¢, saline, 5 per cent glucose
mwater) The possibility of introducing ingating flnd directly into
the vascular system through open prostatic blood vessels 1s always
real, especially following bladder or prostatic surgery Hence, no
solution that would be dangerous if mntroduced into the vascular
system (1 e, boric acid) should be used

Instruments for imgating catheters (Migure 13) should be sterile
and nulable mn the recovery room These mstruments should n
clude several sizes ind types of catheters, bulb and plunger-ty pe
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CHAPTER il

Care of the Usological Patient

ROBERT M SPELLMAN, M D

For the urological patient maintenince of an adequate water
way 1s second only 1n importance to the mamntenance of an ade-
quate arway

The Toley catheter (Figure 12) 1s a device for urmary dramage
employed frequently mn urology Lssentrally 1t 1s 2 rubber catheter
withm which there 1s another smaller tube connected directly with
a rubber balloon at its mner prouumal end After the catheter 1s
mtroduced nto the bladder the balloon 1s nflated to secure the

'ﬁ”-

‘ﬂ/ B TO INFLATE BAG
B

Ficure 12 Diagram of Foley catheter

catheter mto posiion The smaller mner accessory tube 1s then
clamped Dramage takes place through the mamn lumen Frequently
those not famihar with the apparatus will remove the clamp and
ingate the balloon system This 1s a dangerous maneuver smce the
catheter 15 likely to be displaced Frequent observations are neces
sary to detect obstruction of catheters before senious damage can

64
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pitient mamfest signs of excessive blood loss A nephrostomy 1s done
to ud operatne procedurcs on the renal pelvis or ureter In many
cases 1 sphnting catheter 1s passed through the operative aren below
the nephrostomy to support the repured structures Thus sphnt may
be brought out through either the pelvis or alongside the nephros-
tomy tube Such essential tubes should never be displced, and gret
care should be t1hen to ensure that they remun open

Ficurr 14 Nephrostomy tube 1n posiion

Occastonally a soft rubber T tube s placed in the ureteral lumen
50 that the hmbs above and below support and splint the repaired
ureteral walls Unnary dramnage 1s established through esther the
longitudinal imb  directing flow mto the bladder, or through the
horizontal limb conducting unne to the exterior (Figure 15) Much
depends upon this tube as 1t not only provides dranage but supports
the operative area as well Here, agam, 1t 1s most important to protect
such catheters to observe their patency, and to see that they are not
removed or displaced madvertently

In certamn operations the ureter 1s divided close to the bladder and
brought out on the slan of the nterior “bdommal wall formmg a
cutaneous ureterostomy The ureteral ends are allowed to protrude
several centimeters nbove the shin surface forming 2 ureteral bud
The surgeon has made every effort to preserve the blood supply to
the ureters It 15 of paramount importance to heep these buds

viable so as to prevent future stricture or narrowing of the ureteral
ends A valuable aid to these ureteral protusions 15 to moisten thm
with warm salme for several days followmg surgery Soft rub{::;
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syringes assorted basins, and large quantities of sterle normal
saline

The removal of a hidney surgically may be accomplished through
the flank, the chest, or transperstoneally The surgieal management
of the transccted renal vessels 1s extremely mmportant because of
their size Fatal essanguination can oceur n two to three minutes
through an unlgated renal blood vessel Individurl hgation and
division of each vessel 1s the safest surgeal technique It 1s a common
practice, however, to 1solate the renal pedicle (the artery, ven, and
surrounding fat), and to ligate and transfix all of these 1n one mass
On rare occasions, due to anatomcal or technieal difficulties, nesther
technique may be possible and long climps which protrude from
the wound may be left on these vessels These clamps should not be
handled by anyone but the surgeon in charge Rarely gauze pachs
may be left about the renal pedicle wind brought out through the
wound m the flank These must be removed only by the surgeon n
charge

Nearly every nephrectomy wound 1s drauned because of the large
potential dead space remammng behind nd because most hidneys
which require removal are mfected A sudden massive hemorrhage
along the drain requures attention to shock immediately and the re-
sponsible surgeon must be notified Equipment and supphles with
which to pack the wound (even without anesthesia if the situation
demands) must be readily avulable Actually such occurrences are
rare Although a moderate amount of bloody discharge followng a
nephrectomy 15 not unusual massive hemorrhage 1s obvious, usually
from signs of shock and the mordinate amount of blood 1ssuing from
the wound Since hidneys are removed sometimes through the chest,
the correct postoperative measures for the thoracotomy patient
should be observed (See Chapter VII )

A nephrostomy 1s a connection established surgicilly between the
renal pelvis and the body surface which passes through the sub
stance of the kidney (Figure 14) A large rubber nephrostomy tube
1s utihized Its purpose 1s to establish the most efficient diversion of
urme Since the kidney 15 a highly vascular organ occasionally severe
and even exsangumnatg hemorrhage may follow the dvmage to the
renal substance caused by this procedure Bloody discoloration of
the dramage 15 the rule durmg the immediate postoperative period
but the tube should not become filled with clots nor should the
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Vigorous mmigation of such tubes 15 obviously dangerous and must
be woided

A eystostomy 15 1 communicition established surgreally between
the lumen of the bladder and the extertor (Iigure 16) This commu-
mication 15 established nearly always through an maiston 1n the lower
abdomen, immediately above the symphy sis pubis (suprapubrc me1
sion) Here, agam, 1 catheter 15 placed to establish dramage It
should not be occluded without speafic authonzation from the re-
sponsible surgeon It 1s far better for the patient to be lymg m a bed
wet with urme than to be lying m a dry bed but with an obstructed
urinary tract

CYSTOSTOMY TUBE

Ficure 168 Suprapubic cystostomy tube m position

Yoreign bodies, such as catheters, stimulate mvoluntary contrac-
tures of the bladder occasionally, and these spasms are usually pamn-
ful The accumulation of blood clots within the bladder 1s also a
common cause of spasms

In a suprapubic prostatectomy the prostate 1s bluntly enucleated
through an mcision which passes through the suprapubic region mto
the bladder Adequate control of bleeding 15 somettmes difficult
This may be accomplished 1n several ways The most desirable way
15 to suture or fulgurate the bleeding ponts Because this 1s not al-
ways possible various methods of tamponade are frequently used
The Pilcher bag (Figure 17) 15 a pear shaped rubber balloon from
the smallest end of which 1s attached a long rubber tube :v}uch
passes out through the urethra Traction on this tube pulls the bal-
loon snugly mto the prostatic fossa thus controlling the bleeding by
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catheters are placed nearly always through the ureters and up to the
Lidney so that urmary drunage will be ummpeded during the post
operative pertod The mmportance of protecting these tubes cannot
be overemphasized During the immediate postoperative course, at
tention to dramnage tubes can mean the difference between a short,
smooth convalescence and a prolonged, complicated one

Ficure 15 T tube in place n the nght ureter

When both ureters are detached from the bladder and trans
planted to the sigmoid (ureterosigmoidostomy), the flow of urme
passes directly mto the lumen of the bowel To prevent bick pres
sure overdistension and leakage at the operative site a large rectal
tube 1s left m place 1nd attached securely to the leg Occasionally,
due to temporary obstruction of the ureters by edema, no urme
reaches the bowel for several hours following surgery The time that
the flow begmns should be recorded upon the chart The amount of
dramge should be recorded alse When the rectal tube does not
drain properly, changing its position shghtly may improve 1ts pat
ency If a shght change in position mn either direction, does not pro-
duce the desired dramnage the responsible surgeon should be called
and another stenlle tube should be ready for lum by the bedside
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this catheter reman unobstructed and drain freely If the bladder
becomes distended with clots, not only 1s the patient uncomfortable
but further bleeding will ensue

In transurethral prostatectomy or resection, prostatic tissue 1s cut
out precemenl with an electric mmstrument which functions through
the urethra Bleeding 1s controlled by direct fulguration of bleeding
pomts under direct vision A transurcthral catheter 1s left in place
this 1s most often of the T'oley type In some nstitutions, these cath-
eters are wmgated routinely to be certun that they remun open
Several ingating wrrangements have been dewised, and the one
llustrated 15 perhaps the most readily assembled and generally ef
ficient (Figure 18) It can be noted that by occluding alternate tubes

FLUID DIRECTED INTO THE
BLADDER TUBE B OCCLUDED

FLUID DIRECTED QUT OF THE
BLADDER~TUBE A OCCLUDED

Frcure 18 Intermittent bladder wngations

connected to a Y tube on the end of a transurethral cathete
, th
bladder can be filled «nd emptied alternately The amount ofrﬂuxz
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direct pressure The balloon 1s filled by means of a second tube,
which, with the cord to help n the removal of the bag are both
attached to the top of the bag and protrude through the suprapubic
wound The clamp 1n the second, upper catheter should not be re
moved since ths would deflate the bag and eliminate the desired
effect of the tamponade Likewise, traction applied to the urethral
portion of the 1pparatus must not be altered except on specific order

CYS'l:rOSTOMY

UBE A CLAMP ON PILCHER BAG
!

\;—

Ficure 17 Pilcher bag positioned 1n the prostatic fossa

There are other types of hemostatic bags and the surgeon in charge
must know the charactenstics of each piece of apparatus Foley
catheters with large balloons are also used mn a sunilar manner
Rarely, the prostatic fossa 1s packed with gauze or other materals
Occaswonally a large rigid suprapubic tube 1s left m the bladder
(Freyer tube) and constant suction 1s apphed to 1ts outer end to
promote urinary dramage The amount of blood coming from a
postoperative prostatectomy should never be coptous or tend to clot
Bright red blood suggests the presence of artertal bleeding which 1s
always of major importance The surgeon must be notified

In a retropubic prostatectomy the techmque 15 sumlar to the
suprapubic operation except that the bladder itself 1s not usually
opened Remov al of the gland 1s accomphshed by an masion m the
prostatic cpsule Postoperative dramage 1s mamtamed by a trans
urethral catheter, most often of the Toley type Since there 1s no free
bladder drmnage above (suprapubic) 1t s doubly important that
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should also be guarded agrnst Accurate records must be kept of all
flwds used, and how they were admimmstered The uninary output
should be 1ccurately noted and the amount recorded from each cath
eter, separtely, 1f there are several Caution must be exerted mn the
use of mmgating fluds Excessine bleeding, sudden hypotension,
bladder spasms and other postoperative urological emergencies
should be reported immediately to the responsible surgeon It 1s the
responsibility of the attending surgeon to 1cquant the nursing staff
with his particulr postoperative techmques, since wide mdividual
variations are common
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used in this 1mgation process must be accurately recorded so that
the urinary output can be measured

In perineal prostitectomy, an ncision 1s made through the pen
neum, and abnormal portions of the prostate are removed Bleeding
1s controlled erther by suture, fulguration, or the use of hemostatic
bags Usually, a Foley urethral catheter supplies drainage A com
plete prostatectomy 1s not a frequent procedure and 15 performed
most often for prostatic cancer In complete prostitectomy (rad
1cal), the entire organ (adenoma and capsule) 1s removed, and the
nech of the bladder 1s sutured to the amputated end of the urethra
This operation 1s most commonly carried out through the permeum,
but 1t can also be done through a retropubic approach In both mn
stances, a transurethral catheter, usually of the T'oley type 1s left
1 position for dranage and to splint the operative area Dramage
from the prostatic region to the line of maision 1s nvariably em
ployed due to the possibility of infection, mild hemorrhage, or uri-
nary leakage

In general the ordmary prostatectomy consists of removal of all
or the greater portion of the hypertrophied masses (adenoma)
within the prostatic capsule The capsular tissue contains numerous
blood vessels and venous smuses Hemostasis 1s more complete,
usually after a total prostatectomy Drawbacks to a total prostatec-
tomy however mclude the possibility of postoperative urmary m
continence and sexual impotence

Operations on the genitaha such as orchiectomy, circumeciston,
hydrocelectomy and plastic operations on the penis follow the rules
of general surgical and urological postoperative cre

Simce urological surgery regularly involves the aged problems
peculiar to the genatric patient deserve mention In general, seda-
tion must be used sparingly blood loss must be kept at a mmnimum,
and of great importance the blood pressure must be mantained
Maintenance of blood pressure prevents damage to hidneys bram
and myocardium by vascular collapse which 1s often areversible
Alert postoperative care of these poor risk patients 1s most gratify ing
sice catastrophe can often be so easily avoided

Summary
Since the prmary function of a catheter 1s dramage any obstruc-
tion of 1t should be avoided Any change mn position of the catheter
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knowledge of these complications will lead to their carly detection
and facilitate their correction once they arise

The postoperatn ¢ and recovery room care of 2 tonsillectomy case
begms ctunlly m the operating room No patient should lewve the
operating room until all bleeding 15 stopped and all secretions have
Deen suctioned and removed from the arway Most surgeons prefer
to have the patient who has hnd anesthesit well asleep when he 1s
sent to the recovery room so vormting 1s deliyed and the vascular
clots will have more time to become adhcrent before vomiting
occurs When the patient 1s placed 1n lus bed, he should be turned on
lus side n Sims position The arms should be free so as not to ncur
temporary or permanent palsy from bodily pressure The foot of the
bed should be elevated to allow for dramage of secretions by gravity
and, thus to prevent nispiration

The most common local comphcation of tonsillectomy and/or
adenoidectomy, which may be detected and dealt with 1n the re-
covery room 1s primary hemorrhage This 1s hemorrhage which 1s
mmtiated at the tume of operation or 1n the immedinte postoperative
period

When the patient reaches the recovery room, he should be ob
served closely for signs of bleeding Should bleeding occur m any
quantity the surgeon should be notified The blood hemorrhage
should be saved for the surgeon s inspection so he may estimate the
amount of blood lost Patients who are not fully conscious (especially
young children) will swallow blood This possibihty must be borne
m mind because the patient may bleed seriously and sometimes
fatally without others being aware of 1t Frequent swallowing move-
ments of the throat may be the earhest sign mdicating hemorrhage,
and when noted mmmediate mvestigation 1s demanded for possible
hemorrhage

If 2 moderate \or severe) hemorrhage should occur m the re-
covery room 1 a patient who has had a tonsillectomy or a combined
tonsillectomy and adenoidectomy the hemorrhage may be cared for
m the recovery room However, most surgeons prefer to return
young children to the operating room and place a ligature, or a
Stﬁture or msert a postnasal pack Older patients may be treated 1

€ recovery room Severe hemorrhage can rarely be cared for with

out '\dmlmstermg a general anesthetic These cases are returned to
the operating room



CHAPTER XII

Care of the Ea1, Nose, and Thioat Patient

JAMES M HOLMAN MD

In the past, many surgical procedures of the ear, nose and throat
system were carried out under local anesthesia, hence these patients
did not require the services of tramed recovery room personnel With
the advent of improved general anesthesia more of these patients
are now sent to the recovery room for immediate postoperative care

The importance of adequate recovery room c e cannot be stressed
too much because the dangers of respiratory obstruction ind aspira
tion of secretions are mamfold in operations mvolving the upper
respiratory system

Recovery room care that 1s special to ear, nose, and throat patients
resolves 1tself nto the following categones

1 Frequent observations for early detection of hemorrhage
2 The mamntenance of an adequate laryngeal airway

3 The prevention of the aspiration of secretions

4 The awareness of possible cerebral complcations

Tonsillectomy either alone or mn combmation with adenoidec
tomy accounts for the majority of ear, nose, and throat patients who
recewve recovery room care Over one million of these procedures
are performed m the United States each year General 1nesthesi 1s
used for children under the age of 16 yeirs Local anesthesia 15 fre
quently used for adults and those mn therr late teens although many
surgeons prefer general anesthesia for all patients The majority of
tonsillectomy patients who receive recovery room care therefore,
are children and young adults The recovery room s the first place
where these complications mght be noted m these patients A
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Certain special equipment should be available immediately, 1 the
recovery room, for the care of these cases which may hemorrhage
postoperatively The necessary equipment which should be available
1n the recovery room includes (Figure 19)

1 A source of illummation (a gooseneck lamp and head murror,

or a head Light)

2 A tray contamning the following mstruments

1 metal tongue depressor 1 needle holder

Wooden tongue depressors 1 medicme glass

1 Hurd retractor 1 basin (round) for stenle
2 mouth gags water

1 Alls clamp Cotton balls

2 tonsil hemostats Tonsil tampons

1 sponge forceps (short) 1 catheter

1 pair scissors Petrolatum

3 Other equipment
1 set sterile tonsil suture needles n glass tube
80 ml epinephrine hydrochloride 1 1000 (Adrenalin)
Stenle towels
Suction machine with necessary suction tips

There are other types of ear, nose and throat postoperative cases
which come to the recovery room for care Among them are those
who have had laryngeal surgery Although these types of cases are
not seen as frequently as tonsillectomies or combined tonsillectormes
and adenoidectomes they require closer surveillance to prevent
complications As mentioned previously one of the most mmportant
duties of a recovery room team 1s to sece that an adequate awrway 15
mamtammed and mn no mstance 1s this awareness more rmportant than
1n those cases who have had laryngeal surgery

Most laryngologists agree that the most crucial pertod in the post
operatve course 1n patients who have had laryngeal surgery 1s
within the first 12 hours after surgery For this reason many mstitu
tions requre that these cases spend the first 12 postoperative hours
i the recovery room In some cases a tracheostomy has been per-
formed as a prelmmnary step In general effective recovery room
care of postoperative laryngeal surgical cases hinges upon an aware
ness of the possibihity of hemorrhage (which may be of quantity
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Fioure 20 ‘The nasal pack may be casily mserted by passing a soft rubber catheter
through the nares and graspmg the tip m the posterior pharyny (A) The catheter
can then be pulled through the mouth (B) and a switable nasal packing attached
(C) Traction on the nasal end will pull the postnasal pack mto place (D)
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sufficient to occlude the tracheostomy tube) or the presence of
accumulated secretions which may occlude the tube also These
patients are apprehensive usually, and this apprehension may be
exaggerated further by respiratory embarrassment and excessive
coughing It must be remembered that these patients are without
voice, and complications must be detected through frequent ob-
servations, rather than by word from the patient that all 1s not well

Effective postoperative recovery room care consists of mamtaining
the airway This can be attaned by frequent cleansing and suction
mg of the tracheostomy tube, by frequent observations for excessive
bleeding, 1nd by giving frequent reassurance to the patient that he
1s breathing properly Many patients have Levin tubes m place At
times the patient will try to remove these tubes, and efforts must be
exerted to prevent removal of the tubes by the patient

Patients who have had nasal or sinus surgery are not transferred
to the recovery room because most of these procedures are carried
out under local anesthes:n Their immediate postoperative manage
ment conststs of mamtaming an adequate airway through frequent
suctioning of secretions and observations to see that dressings remam
m place As a rule most of these patients will have some type of
packing placed 1n the nasal or sinus cavities, and this 15 usually re
mforced by a firm, outer dressing Despite meticulous care 1n the
operating room the packing may drop nto the pharynx or naso
pharynx and cause respiratory distress Also, the patient who 1s
recovering from a general anesthesia m1y attempt to pull or remove
the outer dressing and thus dislodge the nasal paching When this
happens bleeding ensues and repacking by the surgeon 1s neces
sary (Figure 20)

Cerebral complications following nsal or smus surgery are rare
They are seen nevertheless The first sign usually 15 a sudden
marked elevation of temperature The patient will become restless
Excessive or projectile vomiting may occur If he 1s conscious, the
patient may complam of headache and stiffness of the neck Notifica-
ion of the surgeon 1s imperative 1if such signs are noted

The recovery room management of patients who have had ear
surgery 1s 2 rather simple matter usually because immediate com
phcatlons are rarely seen Occasionally excessive bleeding may be
detected, especrally if a large blood vessel has been entered durmg
operation As soon as the patient regains consciousness the function
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Care of the Orthopedic Patient

LEE RAMSAY STRAUB, MD

The recovery room carc of the orthopedic patient differs only
shightly from that of other postoperative cases shll under nesthesia
In the basic matters of flnd replhcement, freedom of the arway, wnd
sedation during the reactne phase, the orthopedic patients prob
lems are identical to other patients In fact, the problem of flmd
balance 1s usually less complicated 1n the orthopedic case than
the patient who has undergone abdommal surgery A majonty of
orthopedic operations are performed on extremuties wath httle loss of
blood However, operative procedures on the pelvis, hips, or the
spine may be accompanmied by massive loss of blood During such
procedures whole blood 1s admiunistered usually 1n sufficient quan-
tities to prevent postoperative circulatory collapse, but the possibil
ity of this occurrence must be recognized In some operations, large
areas of bone may be denuded or entered, making hemostasis dif-
ficult There may therefore be rather severe postoperative hemor-
rhage which may contribute to or cuse, a delayed circulatory erisis
If excessive bleeding 1s recogmized through dressings or cast, the
surgeon should be notificd immediately If the bleeding occurs from
an extremity encased 1 plaster elevation of the extremity may be
all that 1s required If the bleeding occurs from a spinal or hip wound
or from an extremity which 1s not immobilized 1 plaster additional
compression dressings are usually all that 1s required Impending
shock resulting from blood loss 1s best treated by replacement with
whole blood 1n sufficient quantity by the admimstration of oxygen,
and 1n some mstances the use of Trendelenburg posttion for short
periods
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of the facial nerve should be tested by having the patient wnnkle
s forehead close s eyes, and smile A note should be made upon
the patient s chart as to whether or not he can perform these func
tions In mnstances where the semicircular canals have been entered
during operation the patient may complun of vertigo upon regam
mng consciousness When this 1s severe, the patient may fall or roll
out of bed, and for this rcason, 1t 1s advisable to use side boards
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a certamn amount of adjustment and trimmung at the time of applica
tion which may be wmsufficient After cheching the patients vital
signs, the recovery room staff should chech the cast thoroughly for

1 Freedom of respiratory motions 1 casts that cover any portion
of the thorax

2 Any deep depressions or plaster edges that may be causing shin
pressure {Many decubits have therr onigm durmg the time the
patient 1s anesthetized )

3 Adequncy of tnmming of the cast at the permneum for cleanlt
ness (especially in mfants), at the sacrum to avoid pressure,
and at the hands and feet i extrenmty casts All digits should
be visuahzed (This will be considered further under extrem
1tzes )

Skin pressure at the edge of a cast can be overcome often, simply
by posturing the patient properly For example a patient supme 1n a
heavy spica may have damagmg pressure on the skin of the thorax
dorsally at the upper margin of the cast Pillows placed beneath the
upper thorax, neck and head will Jevel the bodily contour and re
lieve the pressure This of course holds true for the proximal edges
of extremty casts as well When possible casts should be open to the
air for proper drymg (Drymg machmnes should not be applied to
casts on unconscious patients and should never be used on mfants or
small children There 15 a real nisk of incurring a serious burn from
a drying machine)

Postoperatwe Positioning and Care wn Surgery to the Extremities

The Foot Followmg operations on the toes for bumons, hammer
toes, or sumlar conditions plaster of Pans casings may or may not,
be employed In any event gauze or cotton padding 15 usually placed
between the toes Smce the dressing 1s mtended to be moderately
compressive, embarrassment to circulation of the toes 1s a possibility
Such dressings should allow visual mspection and palpation of the
tips of each of the toes Should the toes be swollen, cold pale or
cyanotic, the surgeon must be called He should also be notified if
the toes cannot be visualized sufficiently

In reconstructive bone or tendon surgery at the feet and ankles,
casts we employed that extend from toes to just below the knee or
to the upper thigh As stated above all toes encased must be exposed
sufficiently for visualization The frst cast should expose only the
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Mamntenance of the Awway

Plaster of Paris fixation of the head, neck, and upper thoracic areas
provides a certamn risk 1n the anesthetized patients and demands
extra watchfulness during the recovery period In the mstance of
spinal fusion for scohosis the cast may have been applied preopera
tively with the operation performed through a fenestration m the
plaster (Figure 21A) In these cases, the cast 1s applied with care to

B POSTOPERATIVE LEG SUPPORT
(ASTRAGALECTOMY RACK)

Ficune 21 A Type of cast apphed for spinal fusion for scoliosis B Postoperatne
leg support for holding freshly casted leg m elevated position

provide freedom from pressure to the mandible and the anterior
aspect of the neck Frequent check of respirations and of pressure
m the tracheal region from position 1s essential during the patients
stay n the recovery room Thas 15 often difficult because of the prone
posttion of the patient m a large cast Similarly there 1s a nish of
interference with the airway m spmal fusion 1n the cervical or dorsal
area and followng surgery for the correction of torticollis or wry
neck These latter cases may be dressed with a soft thyroid type of
dressing or a cast postoperatnely In erther cise mechamcal ob
struction of the trachea 1s 1 possible danger

Body Jachets Spicas Plaster of Pars Casts

Plaster casts have been applied usually just before the patients

amwval m the recovery room Normally plaster casts have recened



g 8 STRAPS TO SUPPORT ARM OR HAND ¢

Frure 22 A Smple method to support lower extrermty B Simple method of
support which may be applied for elevation of either arm or hane

= - ]

Ficure 23 Overhead suspension from Balkan frame either fived or balanced
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distal phalanges of the toes If the webbed portion of the foot 1s
exposed this early, excessive swelling may result Tnmmmg to allow
motion of the toes 1s performed one week postoperatively The plan
tar portion of the cast should extend beyond the toes to prevent
pressure on the toes by blankets The proximal edge of short leg casts
(those extending up to, but not above, the knee) must be checked
for pressure near the head of the fibula Excessive pressure here may
do permanent damage to the peroneal nerve, resulting mn paralysis of
the muscles that dorsiflex the foot

The patient 1s commonly supine The operated foot must be ele
vated The Whitman astrngalectomy rack (Figure 21B) provides
1n excellent means of holding a freshly casted leg in the elevated
position before and just after transferral from the operating table
In bed, the leg can be raised on the elevated lower end of the Gatch
bed The leg requires lateral support by pillows and/or sandbags
This method has disadvantages As both legs are elevated the hxm
string muscles of the unmvolved leg are put under tenston and back
pamn may ensue A better method 15 to place the patient with his
head at the foot of the bed A pair of heavy webbing straps, 3 m
apart are stretched tautly from head to foot of the bed (Figure
22A) The casted leg 1s tied securely between these straps m the
elevated position This allows secure fixation that will not be dis
turbed by the patient during sleep The cast 1s exposed to awr in this
fashion Elevation may be obtained similarly if an overhead pipe or
Balkan frame 1s attached to the bed (Figure 23) Ice bags applied
to the region of operation help to relieve pam and mmmuze swelling
1n the foot

The Knee Followmg memscectomy the most frequent operation
upon the knee, the knee 15 immobihized n extension This may be
accomplished by a plaster cylmder extending from ankle to grom
or by soft compressive bandage over the whole area If the latter 1s
used the elastic bandage 15 started best at the toes and extended to
the grom A decubitus at the mstep may result from excessive pres
sure over the ankle with edema of the foot The leg should be ele
vated on pillows without allowing flexion of the knee Hyperexten
sion must be avorded stmilarly

Fractures and some reconstructive procedures of the lower ex
s require postoperative support of the leg 1n a Thomas splnt

e
tremts Leletal or pin traction a plaster cast, or a Pearson

with or without s
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In virtually all extremity plasters, erther for leg or arm, it 1s safer
practice to spht the cast postoperatively than to nisk msufficiency of
the crculation It 1s essential that the division of the plaster mclude
dwiston of the underlying padding so that the shin 1s exposed, as dry
blood upon padding may produce = nigid, board hike band around
the extremty

Operations about the shoulder may require the use of large
shoulder spicas of plaster This 1s especially true 1n the arthrodesing
operations upon this jomt Positioning for comfort and ense of res
prration may be difficult postoperatnvely Such patients wsually do
better if elevated to a low Fowlers position In the strmght supmne
position, this cast tends to ride up and the neck portion may cause
pressure over the tracheal area A patient m a shoulder spica can be
turned on his unaffected side with the plastered arm elevated and
held between webbing straps running from the head to the foot of
the bed An overhead Balkan frame will make this support easier
and w1l provide a trapeze later so that the patient can assist humself
1 getting mto and out of bed

Traction

Postoperatively, many extrermties are immobilized or supported
by various types of traction The precautions for sheletal pm traction
have been mentioned above Shin traction 1s achieved usually by
using adhesive with a compression bandage molding the straps to
the extremity Sponge rubber may be substituted for adhesive The
recovery room staff should check these traction applications care
fully for any undue signs of pressure Common pomts of complica-
tions from pressure are over the nstep and behind the heel m the
lower extremity and at the antecubital fossa m the upper extrermty
when traction 1s apphed to the shoulder with the elbow flexed to 90
deg

After major surgery (especilly spmal fusion), care must be ex-
erted n posttioning the patient and 1n shifting the patient suddenly
during the recovery phase The anesthestologist should be consulted
as to whether a patient who has been prone durmg the operation
may be turned As far as the wound 1s concerned the patient m
plaster 1s safe 1n any position desired by the anesthetist In opera-
tions upon the lumbar spme for disc or localized spmal fuston plis-
ter cast fixation 15 sometimes employed If the patient 15 placed m
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splint attachment Such apparatus requires careful adjustment In
the recovery room the staff must check carefully for any possible
ponts of shin pressure and if found, request nspection and adjust
ment by the surgeon If pin fixation (Kirschner or Stetnmann pins)
has been employed the exposed ends should be covered by cork,
tape or plaster to 1wvoid wounding the unmnyolved leg or the persons
1 attendance

The Upper Extrenuty Followmg surgery to the hand, dressings
are purposely compressive and usually bulky Plaster mty or may
not be employed The fingers are usually fleved Here agan 1t 1s
desirable to see at least a portion of every finger If they are cold,
pale excessively swollen or fail to show normal return of color after
pressure, a report should be made to the surgeon While compresston
1s desirable for hemostasis, excesswe pressure by cast, or elastic
bandage, may cause 1schemic changes i the hand with serious
permanent damage Postoperatively, hands should be elevated to
the level of the heart Some fixation of this position 15 desirable
to prevent shifting when the patient turns Tlus 1s best accomphshed
by tymng the hand between the heavy webbing straps extending
from the head to the foot of the bed

Operative procedures at the elbow are fixed postoperatively
usually 1n a position of flexion approaching a night angle During the
immediate postoperative course the operative arca should be ele
vated In this wstance, the elbow should be supported in the web
bing straps so that the arm 1s held abducted and in forward flexion of
90 deg each (Figure 22B) The condition of the fingers must be
observed It may also be advisable to adjust the dressings to allow
for palpation of the radial pulse This observation of circulation m
the hand becomes vitally important in the postoperative manage
ment of fractures or dislocations about the elbow, especially m chil
dren Such fractures 1re frequently treated i the flexed position
Swelling resulting from the onginal trauma or the reduction may
effect musculature and nerves producing Volkmanns ischerma
Palpation of the radial artery 1s essential 1n these cases and passne
extension of the fingers should be frequently tested If there 15 1n
ability to extend the fingers, and 1if the attempt 1s accompamed by
pam, dressings about the elbow should be released by the surgeon
Delay n fhis may lead to permanent changes and paralysis 1n the

extremity
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Cardiac Anest m the Recovery Room

GLORGL R IOLSWADL, MD

Physiologists and physieians have been mnterested 1n resuscatation
of the heart following sudden arrest sinee Schiff (1874), experiment
g with dogs, stopped therr hearts with chloroform and restarted
them with massage In 1902 Starling and Lane first reported 1 suc
cessful human case of cardine arrest with recovery Since that time,
cirdine resusatition has been attempted repeatedly Iinton re-
cently collected 1844 cases with an overall survival rate of 28 per
cent

The term cardiac arrest relcrs to sudden loss of propulsive power
of the heart Cardine -urest may oceur upon the operating table,
during dingnostic procedures (such as cardine cithetenzation), and
duning the immedinte postoperative period while the patient 1s m
the recovery room Thus loss of propulsive power 1s due to ather (1)
eardine standstill, or (2) ventricular fibnllation, two separate con
ditions with the same result In cardine standstill (asystole), the
heart has stopped and 15 motionless, dilated, soft, eyanotic and
flaibby In ventricular fibrillation, individual muscle fibers of the
heart are contracting but without coordination so that the surface
1s rippled by multiple waves The heart has the feel of a bag of
worms One condition may follow the other What was ongnally
cardiac standstill may proceed to ventricular fibnllation Ventricular

fibnllation when treated successfully 1s frequently follow ed by 2
period of standstill

Ltiology

Most authoritics agree that Iack of an adequate amount of oxygen
(hypovia) 1s the cause of the greater number of cardine arrests
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the supme position postoperatively, he will be resting on bulky
dressings This has produced decubit: mn the past and 1s to be
avorded The patient should be placed erther prone or on his side for
the first 24 hours At that time the heavy dressings, wlich are now
filled wath blood are changed and the patient 1s allowed to be turned
nto the supme position

Occasionally, reconstructive procedures are done on paraplegics
These patients have been shown to have a very labile circulatory
system especially 1f the level of their spinal lesion 1s above T 5 They
may develop vasoconstriction of the extremities and may proceed
mnto a hypertensive phase during the surgery which may be followed
by a considerable drop 1n blood pressure 1n the postoperative period
These patients require very careful observation during and imme
dhately after any general anesthesia

In summary special problems of the orthopedic patient 1n the
recovery room are concerned with his fixation n apparatus One
must be sure that the apparatus does no harm by obstructing the
awrway, by excessive pressure to skin, or by excesstve constriction of
an extremity
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In the recovery room, close attention given to the mamntenance of
an adequate amway and the use of O, will prevent hypowa Prior to
suctiomng the pharynt or trachea, the patient should recewve O:
Suctioming should not be done roughly or unnecessanly, thus de-
creasing the hkelihood of cardine arrest through a vago vagal reflex

Certain changes m wital signs herald the development of serious
comphcations Progressive hypowa produces umform changes i the
pulse and blood pressure In the ewly stages of hypoxa the blood
pressure 15 clevated and the pulse ripid As the hypoxa progresses
and becomes severe, the pulse rate and blood pressure may fall
precipitously and be followed shortly thereafter by cardiac stand-
stll In respiratory acidosss, caused by accumulation of CO: during
operation, the blood pressure also tends to be elevated 1t falls
abruptly toward normal with return of the normal blood pH as the
patient breathes room air or O. So a falling blood pressure and
slowing of the pulse following a pertod of hypertension are ominous
signs which should alert the recovery room staff to the danger of
impending cardiac arrest

Diagnosis or Recognition

It 15 1 the recogmtion of cardiac arrest that the recovery room
nurse has her greatest responsibihty Early, almost immedhate, recog-
mition 15 of utmost unportance if successful treatment 1s to be carrzed
out If the heart 1s stopped for longer than three minutes at normal
temperatures, nreparable damage 15 done to the sensiive cells of
the brain In the operating room the anesthetist 1s devoting hus entwre
attention to the patent Fall m blood pressure, cessation of heart
action and cessation of respiration are noted mmeditely Such
ndvdual attention 15 not possible, nor practicable, mn the recovery
room There may be 15 to 20 mnute mtervals between recordmgs
of vital signs so that these cannot be depended upon Following
cardiac arrest, respirations stop wathin seconds An alert nurse even
though not at the bedside of the patient, should percewe that the
patient 15 not breathing She will also note the deathly pale coun
tenance the so called pale asphyxta  As she calls the recovery
room supervisor she should confinm the dagnosis of cardiac arrest
by palpating the pulse and hstening for heart sounds
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However, the role of hypoxia has been challenged by others who feel
the vago vagal reflex 1s more mmportant The vago vagal reflex 1s set
up by stimulation of afferent vagal nerve fibers by actions such as
mntubation, extubation, suctioning the trachea or pharynx, or by
passage of intragastric tubes The efferent vagal component of the
reflex arc then slows or even stops the heart It has been demon-
strated that 1n the presence of hypoxia the vago vagal reflex 1s more
casily set mnto action and 1s apt to produce a standstill of more than
temporary duration

Overdoses or sensitivity to ancsthesia have long been recogmzed
as causes of cardiac arrest More recently, a multipheity of drugs
and anesthetic agents have been blamed In certam operative pro
cedures, especially those on the chest CO: has been found to ac
cumulate 1n the body 1n excessive amounts (hypercapmal), resulting
1n a respiratory acidosis with a lowered pH of the blood This state
of hypercapnia 1s accompanied by an elevated blood pressure and a
slow heart rate The danger comes when room air or pure oxygen 15
breathed, and CO:z 1s removed rapidly from the body with sudden
nise 1 blood pH It 1s 1n this setting that ventricular fibnllation fre
quently occurs

Although the majonity of cases of cardiac arrest occur 1n the oper
atmg room 1t can readiy be seen that under certain conditions such
a catastrophe can occur 1n the recovery room The patient wath the
slowly developing hypoxia which 1s unsuspected, the patient with
the partially obstructed arrway whose trachea 1s suctioned, the chest
case who 1s extubated and returned to room air or O; are all can
didates for cardhac arrest

Prevention

Certamn measures taken by the surgeon and the anesthetist before
and during the operation should be of mterest to the recovery room
staff although not their direct concern Close cooperation between
the surgeon and the anesthetist 1s required In addition to 1ts use
preoperatlvely atropine may be repeated during or near the close
of long procedures, to prevent vago vagal reflexes The use of fewer
combmations of drugs and anesthetic agents 15 advisable The anes-
thetist must strive to avoid hypowia and hypercapma Caution should
be exercised at the time of extubation and return of the patient to

room atr or Oz
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the heart, artificial respiration must be gven Positive pressure O:
by mash may be used at first, and mtubation curied out at the con
ventence of the anesthetist Once cardiac compression and artificral
respiration are 1 effect, the urgent need for speed 1s over, and the
next steps 1n treatment my be considered m a more deliberate
manner

The foot of the bed should be elevated to increase the flow of blood
to the bramn Intravenous flwds, or whole blood given rapidly, will
promote filling of the heart In some cases of stndstill, the heart wall
start agamn after only a few compresstons, and no drugs may be
necessary If the heart 1n standstill fails to start to beat, the surgeon
may elect to mject epmephrine (0 1 ml of 1 000 solution) or caleium
chloride (5-10 ml of 10 per cent solution) mto one of the ven-
tricles

In cases of ventricular fibrillation the electrical defibrillator
should be used This consists of two flat disc shaped electrodes con
nected to an electrical transformer capable of delivering from 130 to
270 volts Through these electrodes covered with gauze and mois-
tened with saline, electrical shocks, smgly or m series are given
directly to the heart By this means, ventricular fibrillabion 15 con-
verted mto normal smus thythm or into standstill which 1s treated
by mtermittent compression and drugs as mdicated All personnel
are wstructed to stand away from the patient and the bed when
the defibrillator 15 1n use to avoid accidental shocks which could be
lethal The handles of the electrodes are well msulated but the
operator must wear rubber gloves for protection

Efforts to resuscatate the heart may be contimued for several hours
before they are abandoned as unsuccessful If resuscitation 15 suc-
cessful a closure tray 1s obtamed from the operating room, and the
chest 15 closed carefully under aseptic conditions The successfully
resuscitated patient remains n the recoy ery room until all vital signs
have stabilized and he 15 considered out of danger This may require
24 hours, or more of constant care and attention

Table III 1s a timetable of events taking place when a cardiac
arrest occurs 1n the recovery room It shows what various mdividuals
would do m a hypothetical case The importance of early recognition
nd immediate stitution of cardiac massage cannot be emphasized
too often The first doctor available on the scene be he surgeon
anesthetist attending or house staff doctor should open the chest
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Treatment

The mtral treatment 1n cardiac resuscitation 1s mtermittent manual
compression of the heart, or cardiac massage This must be mstt
tuted within three minutes after the arrest The sooner it 15 nsti
tuted, the better The chest 1s opencd (without stenle precautions
n most cases) through the fifth mntercostal space on the left The
heart 15 compressed mtermuttently between the thumb and fingers

CARDIAC MASSAGE TRAY
On the tray b5 @ aterd sealpel
and & frionguior metol wedge
INSTRUCTIONS
A Raspiratery
1 Estoblish on aleway
2 Connect olrway with

© ygen sepply

1P octice art flcled vest
fation.

L Lowar beod of table

% Ca dlac
T E fer left chast through
o Inc oding from
the sterncl margin t the
mid-axifory Rne
2.0 se 4 metol wedge be

C. These in tructio s are fo be

corried out by the physhans
prese t oy 1 terns
& rotidents or attendings.
— L
P
- i Q\ i
\
P L Y
t
- \ O\
————— \
‘ .
.

Ficure 24 Cardiac massage tray

at a rate of between 60 to 80 times per minute When this 1s done

correctly, a peripheral pulse 1s palpable
Simultaneons wath the msttution of intermittent compression of
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without hesitation, when the indications are present Because there
1s so much happening within a short period of time, 1t 15 often dif
ficult to reconstruct the order of events with the proper time nter-
sals For this reason, 1t 1s important that one responsible individual
(the recovery room supervisor) make a written record of the time
at which various events occur, the time arrest 1s noted, the time the
chest 1s opened, the time massage 1s started, the time medications
are given It 1s suggested that this mndividual call out the time at
30 second mntervals

Summary
Cardiac Arrest —Loss of propulsive mechanism of heart, due to

1 Cardiac standstll
2 Ventnieular fibrillation

Etiology

1 Oxygen lack (hypoxia—anoxia)

2 Vago vagal reflex—produced by stimulation of trachea pharynx,
or esophagus

3 Overdose or sensitity to drugs or anesthetic agents

4 Sudden nise 1 blood pH—accumulation of CO; n OR pH nses
when patient begms to breathe room air or oxygen

Prevention

1 Close cooperation between anesthetist and surgeon

2 Use of fewer combmnations of drugs and anesthetic agents

3 Mamtenance of lhigh O, saturation of blood and normal CO_ levels
4 Slow heart rate and falling blood pressure are ominous signs

Duagnosis

1 Early recogmtion vatal for success

2 Routine observations not rehable for early detection

3 “Pale asphyxia”—respirations stop a few seconds after the heart
stops

Treatment

1 Intermuttent manual compresston of the heart, cirdiac massage
must be started within three minutes following arrest
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Artificral respiration must be started at onee—CO2 by mask at first,
mtubation later

Elevation of foot of bed

Intravenous fluids and blood

Drugs—ntracardiac usunlly (epmncphrine caleium chlonide pro
cane, procaine 1mide [Pronestyl] potissium chloride)
Ventricular fibnllation requrres electrical defibrillation—precau
tions to prevent acaidental shock to others
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intracranial surgery 48
laryngeal surgery 74 75 76
mastcetomy 34
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oculr surgery 58
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plastic surgery for cleft palate 61
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pleural resection 45
prostatectomy 69-72
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thoracic surgery 48
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Demerol See Mependine

Dextrose n mtravenous therapy 26
Dehydration following ocular surgery 56
Dermal fat grafts of 58
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Equipment recovery room 5 11 15-16
See also Recovery room
for blood transfusions 26-27
for intravenous therapy 26-27 29
for h pahient 66

Diabetes

Dimenhydrinate 1n nausea or vomiting
following ocular surgery 53

Dislocations about elbow 86

Dramnage 8 See also Catheter(s)

ube(s)
following choledochotomy 36
cystostomy 69
gastric surgery 36
nephrostomy 668 67 68
prostatectomy 70 7! 72
pulmonary resection 43—44
rectal resection 37
thyroidectomy 32
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See Dimenhyd;
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m grafts of skin 58
for intracramal surgery 50 51
for mastectomy
for nasal surgery 78
for orthopedic surgery of toes 83
postoperatne 8
for smus surgery 78
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Drugs 1ntracardiac 1 cardiac arrest 93
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orthopedic surgery 83
Dyspnea n pneumothorax 33

Ear surgery 74 78-80
Ectropion correction of 59
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Extubation cardiac arrest and 90
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for traumatic injunes 57-58
Fascia grafts of 58
Feet See Foot
Fever following blood transfusions 25
ntracramal surgery
mtravenous therapy 24
nasal surgery 78
smus surgery 78
thyroidectomy 83
Fibnllation ventncular in cardiac arrest
89 90 93 94 96

crculation to  m  orthopedic
surgery of upper extremities 86
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Fuxation Se¢ Immobilization
Fluid balance following orthopedic sur

Fingers
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Flud therapy intravenous See Intrave
nous therapy
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Foot orthopedic surgery of 83-84
Fractures about elbow reduction of
6

of extremities lower 84-86
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Nausea and vomiting following gastric
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with reconstruction 62-63
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Orchiectomy 72
Orthopedic surgery 81-88
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upper 86-87
fixation in 82-83 &7
mamtenance of airway 10 82
meniscectomy
reconstructive of paraplegics 88
traction 1 87
Otolaryngeal surgery 74-80
Otygen recovety rcom provisions for
15
Oxygen therapy 1n cardiac arrest 93
prevention of 91
by face mask 20
following cardiac surgery 45
cholecystectomy 35
orthopedic surgery 81
thoracic surgery 42
methods of admimstration 18-21
by nasal catheter 18-20
11 obstruction of larynx due to edema
21
postoperative need for 8 ¢ 18
tent 21

Packing following nasal and smus sur

gery
Pan  bladder following intracramal
surgery 4 .
chest, m blood transfusion reactions 25
eye i burns 59 _
following ocular surgery 53-56
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Immobihzation (Cont )
for orthopedic surgery (Cont )
of extremities lower 83-84
by traction 87-88
upper 86 87
by pmn fixation of lower 86

INDEX
types of fluds in 25 26
Intubation ntestinal 38-40
nasogastric  38—40
Jodme-containing matenal 1 arterio-

grams extravasation of 51

for plastic surgery for bums 60
for cleft palate mn infants 61
of hand 60
of head and neck for carcinomn of
63

of lip 61
Infection of skin grafts 58
Infusions 23-30 See also Blood trans
fusmnj(s) Intm\en?us therapy
of fol

Inhal g tho

racic surgery 42
Injurtes post traumatic 58
Intestinal intubatton 38-40
I 1 pressure foll g Intracra
nial surgery 47 48 49 50
Intracramal surgery 48-51
arteriograms m 51
postoperative care 47-51
response of patient m 48-49
vascular 52
ventnculograms m 51
Intravenous therapy 23-30 See also
Blood transfusion(s}
air m mmfusion system 23 28
assay penodic of amount of fluid re
cened
1 cardiac arrest 93 96
care of mfusion 8
following thoracic surgery 43
clouding of flwmd 2
conclusion of 28 30
cut down nfusions 27-28 29
dangers inherent m 23-24
equipment for preparation of 26-27
mfiltration of flurd into subcutaneous
tissues test for 30
msertion of necedle mn 27 28
test for 30
for low blood pressure
sympathectomy 5
pamful mfusion 29-30
with pressure 23
without preszuxe 24 o
Imonary edema 1n
glylmgemc reaction_1n 24 26 28
rate of flow mn 25-26
record of postoperative 9
selection of needles for 27
vems for 27
“n tandem 23

following

Isch of hand due to pressure of
cast or bandage 86
Volkmanns following surgical pro

cedures on elbow 86
Isolation umt 1n recovery room 4 14
Itehing 1n blood transfusion reactions 25

Karschner fixation pins 86
Knee following orthopedic surgery 84
86

Lamunectomy postoperatine care 53-54
von Langenbeck operation 1n cleft palate
61

Laryngeal nerve imury to 32 83

Laryngeal surgery 74 76

Larynx obstruction of duc to edema
oxygen therapy m 21

Leg orthopedic surgery of 84

supports postoperative 82 84 85

Levin tubes m Jaryngeal surgery 78

Logan bow 1n plastic surgery of harelip
61

Lumbar puncture following mtracramal
surgery 50
Lungs edema of caused by fast flow of
mtravenous fuds 2
followmng cardiac surgery 46
madequate expansion following cardiac
surgery 46
thoracic surgery 46
lobectomy of postoperative care 43—44
pathology of in postoperatie patient
17

of L
tions and care 43-45

\ammoplasty operations 63

Mandible fractures of plastic surgery
m 57 58

Mask(s) for oxygen therapy 20

Mastectomy 3

Mediastinum  shuft following cardiac sur
gery 46

surgery of postoperative care 46

Medication postoperative record of 9

Meniscectomy postoperative care 84

Mental confusion in thyroid ensis 33
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care See also spearfic surgery and spe
alic procedures
of airway ventilation 17-22 Sec also

iy

of blood pressure 8 22 Sce also
Blood pressure

cluef goal of 31

of circulation 22 See also Circula
tion

concentration of 1

dangers in potential 31

fatahities 1 due to narcotics 22

mstruction i 7-8

need for 1 8

abservation of patient constant 10
16

of pam 92 Sec also Pam

of physical signs checking and care
of 8-10 22

posttioning of patient 17 See also
Posittoning of patient

of pulse 8 22 See also Pulse

of resprration 8 17-22 See also
Respiration
defimtion 1
Sce also E

bed umts 4 8 14-18

bedside rails 16

emergency 16

orderlies and 11

and supples 4-5 §
general considerations 1-2
solation umt 4 14
length of patients stay in 10
location 4

of patient n 11 14
physical arrangement 4 14-16
physical requirements planning of 4—

5

policies govermng 5 16
procedures m 8-10
record 8-10
selection of patients for 5
service charges for 5-6
mception of at The
Hospital 34
planning for 5-6
Teport on and recommendations of
Survey Commuttee 3
staff floor clerk 11 16
nursing 7-16 See also Nursing staff
orderhes 11 14
R visitors to patents 5§ 16
ectum  surgery of
8"5’58“’ postoperative care

New York

References 97-09
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Reflex vago vagal cardiac arrest due to
20

Regurgitation in postoperative patient 17
Nespiration 8 17-22 See also Airway
artifical in cardite arrest 93 96

cessation of 1n cardiae arrest 91
Cheyne Stohes  following  intracranial
surgery 49
following cholecystectomy 385
ntracramal surgery 47 49
mastectomy 84
sympathectomy 53
Inbored in recurrent lanyngeil nerve
mjury 33
obstruction of See Airway obstruction

o
n pneumothorax 33
Respiratory acidosis 1 cardiac arrest 90
91 94

Respiratory exchange 41 42
Respiratory motions freedom of 1 casts

Response  extemsor plantar m  carotid
hgation 52

Restlessness m blood transfusion reac
tions 25

following 1ntracramal surgery 49 50
ocular surgery 55-56
thoracic surgery 42
thyroidectomy 33

followmng mt

1 surgery

ocular surgery on children 55
m ntravenous therapy 27
postoperative  8-9
Roentgenograms air studies 51 See also
Ventriculograms
arternal 51-52
of chest following cardiac surgery 46
sympathectomy thoracolumbar 53
thoracic surgery 43

Salme physiological m blood transfu
sions 26
Scalenotomy 52
Scohosis spinal fusion for cast in 82
Seal O Meter suction machme 45
Sedation following ocular surgery 55
plastic surgery for cleft palate” 61
Sexual unpotence drawback to total pros
tatectomy 72
Shock ndication of hemorrhage follow,
g mastectomy 34
orthopedic surgery 81
pleural resection 45
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Pam (Cont )
head following intracramal surgery 49
m nfustons 2!
m jomnts due to burns of extrerities
60

postoperatnve control of 22
result of peripheral mermve surgery
52

sympathectomy thoracolumbar 53
Pallor of extremity m penpheral nerve
surgery 52
Paralysts following intracramal surgery
48 49 50
Paraplegics reconstructine procedures on
Patch(es) following ocular surgery 55
56

Penis plastic surgery on 72
Pericardhocentests 1 cardiac tamponade
48

Pharyngeal flap operation for cleft palate
Phlebotomy for relief of hypervolemia

Picher bag following

INDEX

Positioning of patient 17 See also
Immobilization
foll intracramal 48

orthopedic surgery of extremuties
83-84

lower 84 85
upper 85 86 87
plastic surgery for cleft palate 61
for decubitr 63
of hand 60
of nose 63
rectal resection 37
retinal separation 56
sympathectomy thoracolumbar 53
thoracic surgery 42
tonsillectomy 75
Postoperatne care See Recovery room

care
Prostatectomy 69-72
penneal, 72
retropubic  70-71
suprapubie 69-70
total 72
transurethral 71
1 of 1 mtra

suprapubic 69 70
Pin fixation of edtremitses Jower 86
Plasma substitutes nfusion of 26
transfusions of 25 26
Plastic surgery 57-63
for burns 59-60
mn carcinoma of head and neck 62
classification of 1n recovery room 57
m cleft palate 60 81
n congemtal deformties 60-62
cosmetic
m decubiti 63
of hand 60
n harehp 60-61
for msufficiency of upper lip 61-62
mammoplasty operation 63
nasal 63
on pems 72
postoperative care 57-63
for traumatic mjunes 57-60
Preumothorax  possihility n
surgery 46
mastectomy 34
sympathectomy thoracolumbar 52—
53

cardiac

thoracic surgery 41 43 46

:hyrmdectmz?' 33‘ .

cholecystectomy 35
tension followng thoracotomy 41

Polecat

Proten hyd:
venous therapy 26
Pulse 8 22
m hypoxua 91
uregulanties  following cardiac  sur
gery 6
penipheral 1n cardiac arrest 92
pressure narrow m cardiac tamponade

46
rapid following cholecystectomy 85
laryngeal nene injury 33
mastectomy 34
Pupils  dil foll 3l
surgery 49 50
P, reaction 1 1mt;
apy 24 26 28

ther

Rales basilar following cardiac surgery
46

Reaction(s) blood transfusion 24-25
pyrogemic 1n Intravenous therapy 24
26

Reassurance 1 burns facial 59

of Jaryngeal surgery patient 78

of ocular surgery patient 56
Records recovery room 8 9
Recovery room administrative considera

bons

am of 1

beds 4 8 14-16

blackboard diagram 11 14
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U 11 nepl
67
Ureters obstruction of by edema

nephrostomy 68
Unnary incontinence drawback to total
prostatectomy 72
Unnary output recording of following
urologrcal surgery
Unne back pressure of in unnary cathe
ters 65 68 6
discoloratton of n blood transfusion
reactions 25
dusersion of 1 nephrostomy 66
dramage of 64-65 67 68 69
extravasation of due to obstructed

catheter 63
Urological surgery 64-73
on aged 72

postoperative emergencies 73
Urticana 1 blood transfuston reactions
25

Vago vagal reﬂe( cardiac arrest due to
90

Valvulotomy pu]se m'egulannes after 46
V.

111

Vens of neck distention of in cardiac
tamponade 46
selection of for intravenous therapy,
27 28

Ventilation airway See Amrway
Ventncular fibnllation 1n cardiac arrest
89

Ventricular flurd release of following 1n
tracrantal surgery 50
Ventnculograms 51
dressings for 50
Vemgo aher ear surgery 80
Ve

t pro-
cedures on elbow 86
Vormiting nausea and See Nausea and

vomiting
postoperative 17 49 75 78
due to improper mtubation 38
“VY” pushback operation for cleft
palate 61

Whitman astragalectomy rack 82 84
Wiy neck dressing 1n surgery for 82

f

m ter
reconstructne procedures 88

arch
surgery i 57

Zyg: of plashe
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Shock (Cont )
following (Cont )
rectal resection 87
splenectomy 38
mtravenous therapy m rate of flow 25
Shoulder orthopedic surgery of 87
Smnus surgery 74 78
Skin grafts 58
Skin pressure m casts 83 84
m supports for extremities 86
1 traction of extremuties 87
Spicas n orthopedic surgery 82-83
shoulder 87
Spmal cord compression following lam
nectomies 53
Spimnal fuston 53
for scohosts cast m 82
Spinal surgery 87-88
splints  Sce also I

11,

INDEX

Thorazine Sce Chlorpromazine
Thyrod cnisis 83
Thyroidectomy 31-33
Tissue grafts of 58-59
Toes visual inspection of following or
thopedic surgery of foot 83
Tongue care of following intracranial
surgery 48 49
plastic surgery of face 58
of head and nech for carcinoma

of 62
Tonsillectomy adenoidectomy and 74~
76

Torticolhs postoperative dressing 82
Trachea collapse of following thyroidec
tomy 32 33
obstruction of following thyroidectomy
2

Trach n laryngeal nenve mnuny

1 plastic surgery of face 57
Thomas
Stexnmann fixation pms 86
Suchion gastne 38 39
machine 1
of pharynx or trachea cardiac arrest
and 90 91
in plastic surgery for cleft palate 61 62
tracheal 42 48
tracheobronchial 42
underwater 1n pleural dramage 4445
Supports 1 orthopedic surgeny of ex
tremities lower 82 84 85
upper 85
Surgery See also specific surgery and
specific procedures
general 3140
hospital schedule for 10
Sutures m skin grafts 58
Sympathectomy 52-53
thoracolumbar for hypertension 52-53

t dia 1 cardiac le 46
following mastectomy 34
thyroidectomy 32 33
in pneumothorax 33
Tachyp 1l 34
Tamponade cardiac 46
bic 69 70

laryngeal surgery 76 78
plastic surgery of head and neck for
carcinoma_of
thyrotrdectomy 32
tracheal collapse 33
Tracheotomy set 32
Traction of extremities
surgery 87-88
Trmethapan in neurosurgery 47
Tube(s) See also Catheter(s) Dramage
bladder i prostatectomy 71
cystostomy 69
Dakins i bums 59
endotracheal m thoracotomy 42
Freyer 1 prostatectomy 70
gastromtestinal 39
1 intracrantal surgery 47
ungation of contramndicated
nephrostomy 69
Levin 1 laryngeal surgery 78
nasogastric  38-40
mn billary tract surgery 36
m gastroenterostomy 36
nephrostomy 6668
1n pulmonary resection 43-44
tracheostomy following laryngeal sur

m orthopedic

after

gery 78
rectal in nephrostomy 68
b 70

mn Jo)
Thxop:nlal n neurosurgery 47
Thoracic surgery general considerations
4143

ostoperatise care 4146

;s’pecxﬁc problems 43—46
Thoracotomy for nephrectomy 66

postoperative care 41-46

Unconsciousness

m
T tube 1n nephrostomy 67 68

ts aphasia following
mtracranial surgery 49
Ureteral bud  1n nephrostomy 67

Ureterosigmordostomy 68






