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Preface

Preoperative and postoperative care has assumed s proper place
of importance i the past decade Current writings deal almost um
versally with electrolytes and water balance One wonders 1f this
has not been overemphasized at the expense of the equally smportant
practical aspects Much of our present knowledge on electrolytes
and water balance 15 stll debatable and theoretical The matensal
contained 1n this monograph has been taken from my lecture notes
on the subject An attempt has been made to present 1t in 2 practical
manner and to avord the numerous and nebulous theories which
have no place 1n a presentation of this type One must be as con
versant with mulliequivalents as with grains and grams Both of
these systems have been utiized 1 this work

There 15 a trend to relegate bedside medicine to the laboratory
This last statement should not be msunderstood I am cogmizant of
the fact that the laboratory may reveal the only contributory data
In a given case however this 1s the exception and not the rule 1
utilize every bit of laboratory data available when indicated 1t 1s
unnecessary to require routine liver kidney and/or electrolyte pro
files to mention only a few on every patient The guides which
determune the necessary laboratory tests are still the time honored
ones namely a carefully elicited history and a well conducted physt
cal examination The seasoned chinician 1s aware of this he practices
medicine as an art as well as a science

In recent years much has been written about the need for delay-
Ing emergency operations in an attempt to put the patient 1n  better

v



vl Preface

shape ' Although commendable this may be carried to an imprac
tical and dangerous extreme It must be remembered that 1t 1s pos
stble to study the pattent to death and to prepare him to death
medically Surgical emergencies will always exist, and the sooner
these are treated the better

The beautiful and lucid 1llustrations of Mr Carl Linden make for
clearer understanding of the text and for easter retention of the
material

A bibliography has been omtted intentionally To be adequate
the number of pages would have exceeded the text

I wish to thank the J B Lippincott Company for therr sincere
and sympathetic co operation 1n aiding me 1n the completion of
this work

PHiLIP THOREK, M D
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PREOPERATIVE CARE
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Evaluation

Preoperatne care starts when the patiem first consults the sur-
geon It 55 at this tme that a sympathetic refationshup should be
established Such rapport must continue until the patient 1s restored
to health The evaluation of a patent 15 3 fold

1 Psychogeme
2 Nutntionat
3 General

Fi6 1 As the physician studies the patient so does the patient
study the physician
3






Nutritional Factors 5

« -WATER ({enoughiovoid 750 to100Ccc
T per 24 hrs )

~ SALT (sodium chloride) 4 to8 grms
, PROTEINS 100 grms
JCARBOHYDRATES 100 grms
LVITAMINS B and C

Fi 3 The daily nutntional requirements of the average nonde-
pleted patient

NUTRITIONAL FACTORS

Malnutrition should be corrected preoperatively The patient

requires 6 essential nutritional substances
1 Water

2 Electrolytes
3 Carbohydrates
4 Protemns
5 Vitamins
6 Fats?

Of these 6 elements only fat may be Disted as immediately non
essential The routine requirements of each of these substances are

mentioned here briefly (Fig 3) They will be discussed m detail
under postoperative care



4 Evaluation

F1G 2 The surgeon s face should be confident not catastrophic

PSYCHOGENIC FACTORS

It 15 axiomatic that the pattent who has implicit faith m his sur
geon and whose mind 1s at rest will convalesce m a shorter period
of time Let us not forget that as the physician studies his patient
the patient 1s studying his physictan (Fig 1) We must not transmit
our fears and thoughts of complications to the patient By a mere
facral expression the doctor can convey his mterest and 1nstill con
fidence A serious macabre expression on the face of the surgeon
does much to nstill fear and uncertanty 1 the mind of the patient
(Fig 2) Exactly how much should we tell the patient and /or lus
relatives? This question cannot be answered unequivocally in every
case There are personal equations which must be evaluated In
many instances the family physician 15 better equipped to answer
this question He too should advise the specialist who may be
contacting the family for the first time



General Investigation 7

CARBOHYDRATLS

The average adult at rest requires 25 calories per hilogram of
body we\ghtvor 1600 calories per day More 15 required during
pathologic conditions, 1 1nfancy and in childhood A daily mum
mum of 100 Gm of carbohydrate will usually suffice and avoid
etosts

PROTEINS

For daly mamtenance the average surgical patient can be
balanced on 100 Gm of protem per day

VITAMINS

The daily requirements are usually 1 500 mg of cevitamic acid
and 2 ampules of vitamin B complex

GENERAL INVESTIGATION

Every patient who 1s about to undergo a major surgical proce-
dure 15 entitled to a careful evaluation This includes a detailed
history a thorough phystcal examination and certamn essential lab
oratory studies The ability to select only the necessary laboratory
tests 15 a measure of the surgeons shill The routine demand for
so called Iiver kidney and electrolyte profiles as well as other
tests too numerous to mention 1s to be deprecated It 1s unnecessary
to study the patient to death

ESSENTIAL LABORATORY DATA (SPECIAL TESTS)
The so called routine laboratory procedures should include
1 Unnalysis
2 Essential blood tests
3 Roentgenogram of the chest
4 Electrocardiograms

If these tests indicate the need for further study then additional
laboratory data can and should be obtamned
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WATER

The average adult weighing approximately 154 Ibs (70 Kg)
will require 17 cc of water per pound of body weight or about
2500 cc daly (Fig 4) Ths provides for replacement due to
msensible losses and the excretion of urine It must be recalled
that 1n chuldren, particularly infants, the required amount per umt
of body weight 1s about 3 times that of adults

ELECTROLYTES

These include mainly sodium chlorrde potassium and bicar
bonate As long as there are no abnormal losses (nasogastric siphon
age, fistulas etc ) the daily needs of the average adult may be met
by 35 mEq each of sodium chloride, potassium and phosphate
(For the detailed discussion of the postoperative management of
these electrolytes see pp 32 41 )

Fic 4 The average adult weighs 154
pounds (70 Kg ) He requires normally
17 cc of water per pound of body werght
or about 2,500 cc daily




General Investigation 9

BLOOD FORMED ELEMENTS
Normalranges

Birth  {yr 5y 12yr  Women Men

t %Vol. of
;{sfkfgcf?acnoom 43 63|32 40| 36-44| 39-47 | 39 47| 44-52

Hemoglobin-Gm /l0Om! | 14 2011125 12-1471134158| 1316 | IS518
RBC-mithion/ou mm 41(57{39 47{40-48( 43-51 {42 50[48-60

FiG 6 Normal blood ranges

PLASMA CHEMICAL CONSTITUENTS

Plasma No* - 137-14TmEq/L

Plasma K+ 40-56 mEq/L

Plasma Catt 4558 mEq /L

Plasma C1- . 98 -106 mEq /L
Plasma Protein 6-8Gm /100 m{
Plasma HCOF - Adults 25-29 mEq /L

Children 20 25mEq)L
Fi6 7 Normal plasma readings

be included If these tests reveal abnormahties then further nves
figation of the blood should be carmed out In spue of normal
erythrocytes and hemoglobin determinations the chronically 1ll
patent may be severely anemic w terms of hus total curculating
hemoglobin or red cell mass A simple bedside test which gives an
excellent clue to such a deficiency can be conducted 1n the follow
Ing way the patient dangles his arm at his side, the veins on the
dorsum of the hand do not distend 1f the blood volume 1s diminished
(Fig 5) If the vemns do not distend a more thorough mvestiga
tion of the blood must be conducted Normal blood and plasma
findings are represented 1n Figures 6 and 7

The two simplest and most accurate bedside tests for determining

the risk of a patient are the diastohc blood pressure and the cough
test
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Urinalysis

The urine should be examined for the presence of sugar albumin
and/or acetone A mucroscopic examination is made of the sedi
ment If there 15 a departure from the normal, then one may deter
mine the blood sugar and/or the degree of renal damage It 1s
always better to obtain a catheterized specimen from females be
cause of the possibility of contamtnation from a vagmal discharge
or the presence of menstrual blood

Blood

This tncludes the determnation of the hematocrit hemogiobin
red cell count white cell count exammation of the blood smear
and bleeding and coagulation time

The hematocrit reading (percentage of packed cells) of the
peripheral blood 1s one of the most 1mportant methods of detecting
anerma It 1s more accurate than either the hemoglobin determma
tion or the red blood cell count A serologic test for syphilis should

Veins d stended
Ve ns rotd stended

Normal Dimimished volume

Fi 5 A simple test and excellent clue to deter-
mine the presence of diminished blood volume
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BLOOD FORMED ELEMENTS
Normalranges

Birth  lyr 5yr f2yr Women Men

t YoVol of
gﬁfﬁém‘bom 43 63| 32 40| 36 44| 39-47| 39 47| 44-52

Hemoglobin-Gm floomt { 14 20{11125 12-147(134-158] 13716 | I15-18
RBC-million/cu mm. |41 57139 47)40-48] 43-51 }42 50)48-60

Fic 6 Normal blood ranges

PLASMA CHEMICAL CONSTITUENTS

Plasma No* - 137-147 mEq /L.

Plasma K+ 40-56 mEq /L

Plasma Catd _ 4558 mEq/L

Plasmo CJ- . 98 ~106 mEq /L.

Plasma Protein _6-86m /Io0 ml
PlosmaHCO3 . . . Adulls 25-29 mEq/L

Children 20 25mEq|L
Fi6 7 Normal plasma readings

be included If these tests reveal abnormalities, then further mves
tigation of the blood should be carried out In spite of normal
erythrocytes and hemoglobin determinations the chronically 11l
patient may be severely anemic m terms of his total circulating
hemoglobin or red cell mass A simple bedside test which gves an
excellent clue to such a deficiency can be conducted 1n the follow-
g way the patient dangles his arm at is side, the veins on the
dorsum of the hand do not distend if the blood volume 1s dimimished
(Fig 5) If the vemns do not distend a more thorough mvestiga
tion of the blood must be conducted Normal blood and plasma
findings are represented 1n Figures 6 and 7

The two simplest and most accurate bedside tests for determining

the risk of a patient are the dastolic blood pressure and the cough
test
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Uninaly sis

The urine should be examined for the presence of sugar, albumm
and/or acetone A microscopic examiation 1s made of the sedt
ment If there 1s a departure from the normal, then one may deter
mine the blood sugar and/or the degree of renal damage It 1s
always better to obtain a catheterized specimen from females be
cause of the possibility of contamination from a vaginal discharge
or the presence of menstrual blood

Blood

This mcludes the determination of the hematocrit, hemoglobin
red cell count white cell count examination of the blood smear
and bleeding and coagulation trme

The hematocnit reading (percentage of packed cells) of the
peripheral blood 1s one of the most important methods of detecting
anemia It 1s more accurate than either the hemoglobin determma
tron or the red blood cell count A serologic test for syphilis should

Veins d stended
Veins not distended

Norma! Duminished volume

Fic 5 A simple test and excellent clue to deter-
mine the presence of diminished blood volume
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BLOOD FORMED ELEMENTS
Normal ranges

Birth  1yr Syr f2yr  Women Men

toceit %Vat af
fgﬁmﬁscﬁ’oo:ﬁ 43 g3| 32 40| 36 44| 39-47| 39 47| 4452

Hemoglobin-Gm fOOmI | 14 2011125 12147134 (58] (316 [ 1518
REC-miltion/cu mm. |41 57|39 47|40-48] 43-51 {42 50]48-60

Fi¢ 6 Normal blood ranges

PLASMA CHEMICAL CONSTITUENTS

Plasma Nob ~ . \37-14TmEq/L

Plasma K* - 40-56 mEq/L
Plosmacatt . . 45-58 mEqiL
Plasma CI- 98 -106mEq /L
Plasma Protein 6 8Gm /00 ml
Plasma HCO3 Adulls 25-29mEq/L

Children 20 25mEq/L
Fig 7 Normal plasma readings

be included If these tests reveal abnormahties then further inves
tigation of the blood should be carrzed out In spite of normal
erythrocytes and hemoglobin determinations, the chronically 11l
patient may be severely anemic wn terms of fus total circulating
hemoglobin or red cell mass A simple bedside test which gives an
excellent clue to such a deficiency can be conducted 1n the follow
ing way the patient dangles lus arm at his side, the veins on the
dorsum of the hand do not distend 1f the blood volume 15 dimimished
(Fig 3) If the vemns do not distend a more thorough mvestiga-
tion of the blood must be conducted Normal blood and plasma
findings are represented in Figures 6 and 7

The two simplest and most accurate bedside tests for deternuning

:he risk of a patient are the diastolic blood pressure and the cough
est
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Fic 8 If the diastolic blood pressure 1s above
120 mm of mercury the pattent has severe vas-
cular damage and must be considered a poor sur
gical nisk

Blood Pressure

1f the diastolic pressure 15 above 120 mm of mercury the patient
must be considered an extremely poor risk (Fig 8) Such a reading
suggests an tmpending uremia and renal collapse In the event of
a surgical emergency or 1n the presence of a malignant neoplasm
an elevated blood pressure should not prevent surgery It should
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Fic 9 Diastolic murmurs are frequently more dan
gerous than systolic These patients should have the
benefit of a cardiac consultant

be made clear to the patients family that the patient 35 a poor
surgical risk but that the surgery 1s imperative A diastolic heart
murmur s usually more dangerous than a systolic (Fig 9) It
behooves every physician specialist or otherwise to check the blood
pressure and auscultate the heart of every surgical patient If these
indicate possible trouble then consultation should be sought
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t

\Mucus plugs
, N
),

Atelectasts

B

FIG 10 The cough test (A) If a patient s cough produces a wet
and rattling sound the test 1s positive This mdrcates a tracheo
bronchitts (B) If these numerous mucus plugs are not coughed up,
atelectasis results

The Cough Test
The cough test 15 the sunplest and possibly one of the most
formative mn ascertaiming the presence or the absence of tracheo
bronchitis (Fig 10) This 1s conducted by asking the patient to
cough If the resulting cough rattles and sounds wet, the test 15
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considered as positive and indzcates a tracheobronchitis It 1s not
the author s purpose to condemn or condone smoking, however, 1t
1s clearly evident that those patients with a positive cough test are
generally smokers As long as the individual can cough up mucus,
he can keep his bronchial tree open and aerate his lungs Surgery
brings many factors nto play which hinder coughing and encour-
ages plugging of the bronchi Morphine, pamn dehydration and
insprssation of mucus plugs all tend to produce bronchial obstruc-
tion and atelectasis

Current trends i preoperatne medication stress the greater
usage of scopolamine 1n some cases rather than atropmne Scopol-
amine has the same drying effect as atropine and acts as a syngerist
with morphine thereby necessitating a smaller dosage of the latter

Some top flight anesthetists believe that the admimstration of
10 mg of morphine and 1/100 gr of scopolamine produces a state
of amnesia and an I don't care attitude which 1s particularly
desirable i apprehensive patients Others feel that narcotics are
unnecessary preoperatively because the elective patient has no pamn
We must recall that the morphine addict does not crave morphine
to relieve pain but rather to give him a sense of well being and
relieve hum from the cares and the problems of daily hife Barbi
turates can be used 1n place of narcotics but the sedation produced
1 hypnotic doses does not relieve apprehension completely Some
prefer intravenous barbiturates Narcotics n poor risk patients may
produce objectionable circulatory changes hypotenston appears
more frequently with the tranquilizing drugs than with the narcotics
Although there are preoperative routines each case presents a
problem of its own and should be considered 1n that hght
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USES AND ABUSES OF NASOGASTRIC SIPHONAGE

Suction should be used only when indicated Preoperatively, suc
tion must be used n cases of small bowel obstructions and in cases
of gastric distention When one contemplates doing a splenectomy
it becomes mandatory to institute gastric suction because 1t 1s
almost 1mposstble to mobilize the spleen m the presence of gastnc
distention The author has found 1t unnecessary to mstitute suction

SALIVA. ________ -.-500¢cc
GASTRICJUICE ___| _-1200¢cc
PANCREATIC JUIGE .. .-1200¢cc
BILE. ... ... ~--~600¢cc
SMALLBOWEL. __ . —---2000¢c

5500cc per24hrs

Fic 11 Nasogastric siphonage can deplete the patrent of large
amounts of necessary water and electrolytes The patient manufac-
tures 5500 cc of wital fluids and electrolytes every 24 hours
‘Whenever possible these should be left undisturbed
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Toutmely 1n_cases of cholecystectomy apqcndcclomy, or_hernior
rhaphy When suction 1s nstituted 1t depletes the patient of tm

portant electrolytes and water (Fig 11)

PREPARATION OF THE LARGE BOWEL

The era of exhaustive and exhausting preoperative purgation 1s
fortunately over Such bowel cleansing dehydrates the patient and
increases his postoperative distention A smail tap water enema will
usually suffice 1n the routine elective surgical case, in many nstances
even this could be abandoned Large bowel surgery requires more
intensive preparation Most surgeons prepare the bowel with one of
the newer antimicrobials (see p 59)



16 Evaluation

Fi6 12 Do not dehydrate the patient
preoperatively Solids leave the normal
stomach 1n 2 to 4 hours fats inhibit pen
stalsis and leave the stomach i 6 hours A
glass of water leaves the stomach 1n a few
minutes

PREOPERATIVE DIET

The preoperative diet should be sumple It requires from 4 to 6
hours for 2 normal stomach to empty self of a full meal fats
remain n the stomach even longer A preoperative diet should be
light nonfatty and low residue The average nonobstructed patient
can partake of solid foods to within 6 hours of the operation Liquds
leave the normal stomach rapidly a glass of water will pass through
the pylorus 1 a matter of mnutes Therefore 1t 1s 1llogrcal to
deplete the patient of much needed flurds by adhering to the time
honored routine of notlung by mouth after midmght’ Such pa
tients are subjected to many hours of unnecessary dehydration
Patients can partake of small amounts of water to within 4 hours
of surgery (Fig 12)
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CATHETERIZATION

Preoperative catheterization 1s necessary only if the patient 15
unable to voud or if pelvic surgery 1s contemplated In children the
bladder normally 15 situated above the symphysis and may be
njured 1n lower abdomnal operations Catheterization should be
routine 1n such cases In pelvic surgery a retention catheter should 7 /
be used routinely (For postoperative catheterization sec p 75 )

PULMONARY INFECTIONS

Pulmonary infections may be treated by inhalation therapy 1n
the form of Aerosol Smoking should be diminished or, preferably
abolished preoperatively whenever possible This suggestion 1s much
easter made than enforced

SO CALLED FOCI OF INFECTION

If there 15 an obiious focus, 1t should be eradicated However
patients who are acutely 1l or 1n need of surgery for malhignant
neoplasms cannot be put off because of poor oral or dental hygiene
Loose teeth are a particular hazard when a general anesthetic 1s
contemplated because of the possibility of aspirating the tooth, such
teeth should be removed before surgery
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The Immediate
Postoperative Period

Postoperative care starts when the last stitch has been placed
and the dressing apphied

Since the advent of the recovery room postoperative care has
mproved immensely Nevertheless a dangerous period exists be
tween the end of the operation and the trip to the recovery room
The surgeon frequently leaves the operating room, and the anes
thetist may be left alone It 1s during this ‘let down period when
the operation 1s over that accidents possibly fatal can occur Such
accidents result from 1ll timed removal of an endotracheal tube
artersal hypotension replacement of high oxygen intake with room
ar, respiratory depression from muscle relaxants vomiting and/or
pain and restlessness

¥
REMOVAL OF THE ENDOTRACHEAL TUBE K

If such a tube 15 removed during a light plane of anesthesia,
laryngospasm and closure of the glottis may result Hypoxia ¢an
occur rapudly particularly n infants and children This can be
avoided 1f the extubation 15 done gently duning a deeper plane of
anesthesta or when the patient 1s awake When laryngospasm de
velops Torceful attempts to inflate the lungs usually results n
inflation of the stomach and elevation of the diaphragm Intravenous
succinylcholine chloride may relax the larynx and permit gentle

pressure on the breathing bag to supply the necessary oxygen
21



22 The Immediate Postoperative Period

Thyroid carhlage
Cricod carhiloge
Ist Tracheal nng

Fi6 13 An emergency method of supplying
oxygen in cases of <evere laryngospasm

Should this fail 1t becomes necessary to mnsert a large bore needle
into the trachea below the cricord cartilage and inject air through
a syninge or oxygen through a tube (Fig 13)

ARTERIAL HYPOTENSION
This condition may advance to a seriously low level before 1t 15
detected Following any change 1 position, particularly mvolving
the inferior extremrties the anesthetist should check the blood pres
sure Such hypotension may be produced by the jarring motions of
an elevator rough handhing in transferring the patient from the
operating table to the htter and/or from the htter to the bed
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RESPIRATORY COMPLICATIONS

Atelectasis may be masked by the mhalation of a lugh concen
tration of oxygen because the hypoxi1 1s not visible At the end of
an operation when room wur 15 mhnled the atelectatic cffects be
come evident Unrecognized hypoxin must be hept n mund con
stantly, since cyanosis may be absent Pulmonary ventilation and
proper oxygenation must be estnblished before the patent leaves
the operating table Fewer atrway obstructions wilt be encountered
if the postoperative patient 1s transported n the lateral rather than
the supine position This 1s easier said than done for 1t requires
trained personnel and proper equipment

VOMITING

Any anesthetized patient may vomut, wn fact vomuting at the
conclusion of an operation elyminates rettined material which
otherwise might cause nausea and retching Such vomiting 1s harm
less as long as the contents are not aspirated To avoid such diffi
culties the patient s head should be turned to one side and a well
functioning suction apparatus used properly Excessive pharyngeal
StifuTation wilh @ suction catheter may do more harm than good
Some believe that when gastric contents have been aspirated the
treatment of choice 15 1rrigation with 10 to 20 cc of sterile saline
through an endotracheal tube The removal of particulate matter
requires bronchoscopic aspiration

i
PAIN AND RESTLESSNESS
Immedtate postoperative restlessness and pain may progress to
actual delirrum which requires s'mmediate and energetic therapy
Intravenous narcotics or tranquilizers should be used but 1n smaller

doses than are usually required because they may cause hypo
tenston retching and vomiting
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The Recovery Room

Many of the smaller hospitals are now equipped with or are
installing recovery rooms (Fig 14) These should be placed
adjacent to or on the same floor as the operating room The

RECOVERY ROOM
(24 hours)

Fic 14 The well-equipped recovery room 1s an essential part of
adequate postoperative care
24
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Burns

Hot wa er bottles
‘&

Fic 15 Never use hot water bottles on the anesthetized patient
or the patient i shock This may cause burns and result in mal-
Ppractice suits

recovery penod 1s frequently a critical one especiaily after pro
longed and extenswe surgical procedures Any surgical patient 18
subject to respiratory and circulatory complications and such
eventualities necessitate immediate and energetic corrective therapy
The patient should remain in  recovery for the first 24 hours This
room should be properly staffed and equipped with the arma
mentarium necesary to meet any postoperative emergency Many
excellent articles and books have been written on this subject The
postoperative bed 1s not too inconsequential to mention Hot water
bottles never should be placed agamst an anesthetiezd patient or a
patient 1n shock (Fig 15) Too many medicolegal suits have re
sulted from the injudicious use of such heating agents which can
tesult 1n serious burns There may be exceptions to the rule but
hot water bottles have been forbidden on the authors service If
external heat 1s needed 1t can be attained safely by means of warm
bedding and preheated blankets
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Parenteral Fluds

The body maintains an amazingly constant mternal environment
this 15 known as homeostasis To stabihize such umformity of the
flud matrix of the body, the patient must be supplhed with proper
amounts of water, electrolytes and protens Marme organisms
require a specific salty environment (sea water) to carry on their
numerous complex vital chemical processes The chemical com
position of the extracellular fluid of man 1s practically the same as
1ts sea water prototype In other words man s oceanic environment
15 now internal instead of external Numerous works hive been
writen on this subject however some disagreement exists as to
the type ot solution and the exact amount of water and electrolytes
necessary for the maintenance of homeostasss Some of the more
commonly used solutions are shown n Figure 16 Every post

/\/r\/’\/ o .

FLASMA™ tam E SAL NE -
{F PR T ¢ o) e | Y 35 r;f.mmmj oarzes”
[ &) I
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Fi6 16 Some of the more commonly used replacement solutions
26
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ASSIUM SOOIUM
(Tnc')lxc%llulur) (Exlrgcelluk:r)

o

TG 17 Most of body potis
sium 1s intracellulae and most of
body sodm ts extracellular

Operatwve patient must be supplied with adeguate amounts of water,
salt, prote\marbohydrates and witamins Fats are stll under
investigation but should be available soon 1n a form safe for paren

teral admumsstration  Fats are rarely essential 1n the immediate
postoperative care of the patient Osmotic pressure of intracellular
and extracellular body fluids 1s maintamed by the shift of water and
electrolytes across cell membranes The chief cation of intracellular
fluds 15 potassum that of extracellular flmd 1s sodium (Fig 17)

The Lidneys play an all important role 1n mamtaning flmds and
electrolytes at constant levels

WATER

This substance makes up about 70 per cent of the total body
weight 1n the average normal adult About 80 per cent of the body
fluid 15 found 1n the cells, and the rest 1s extracellular (interstitial
spaces and blood vessels) (Fig 18) In obese patients the total body
water may be less than 40 per cent hence such ndividuals do not
tolerate fiusd 1mbalance well It 15 mmportant to have a simple
method of determining the patient s water needs and water balance
Usually this can be determined easily and quite accurately by
utthzing the rule that the average patient must be given enough
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BODY CONTAINS
T0 % WATER

20% Ex"oce“ulor{ Infershtial spaces
'Blood vessels

Fi6 18 In the average adult water makes up 70 per cent of the
total body weight 80 per cent of this 15 intracellular and 20 per
cent 1s extracellular (snterstitinl spaces and blood vessels)

2

T
water to permit lum to uninate between 750 and 1 000 cc per day
Some authorities prefer to calculate the water and electrolyte needs
by determuning the number of mllihters necessary per meter of
body surface Body surface area determinations are made from the
so called nomogram using height and weight Numerous factors,
such as excessive perspiration drarrhea respiratory rate drains
fistulas and nasogastric siphonage alter the urinary output and
water needs, these require individual correction

It has been stated that the daily amount of water mgested m food
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Speaific grovily
Under <1025 Over
Light unr‘x’e Oork unine
Fic 19 If the patient 1s properly hydrated the urme 1s light
in color and the specific gravity 1s below 1025 If dehydra

on 15 present the urine 1s darker, and the specific gravity 1s
above 1025

1s approximately 1,500 cc An additional 5 500 cc of water or
potential water enters the esophagogastric intestinal tract per 24
hours as saliva 500 cc, gastric juice 1200 cc bile 600 cc

pancreatic juice 1 200 cc and succus entericus 2 000 cc (Fig 11)

This constitutes a total of 8 Q00 cc  which 1s 11 per cent of the
body weight and over half of the extracellular water Not all of
this 15 present 1n the gastro miestinal tract at a given time Water
absorption most likely begns in the upper smajl bowel and con

tinues to and through the right half of the colon normally only
200 cc 1s excreted 1n the feces It 1s dangerous to state unequivo

cally that every postoperative patient must have 3 quarts of flud
per day or continuous wtravenous drip The average patient wll
urinate approximately 750 cc of urine daily if 2 000 cc of water 1s
supplied These rules do not pertamn to the nephritic or the cardiac
patent If the physictan wishes to determine rapidly the state of
hydration of a given patient he may test the specific gravity of the
unne (Fig 19) Another method 1s to catheterize the patient and
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s

750 101000cc per 24hrs or [Odrops per minute

Fi6 20 The properly hydrated patient will put out 10 drops of
urne per minute or from 750 to 1 000 ¢c of urine per 24 hours

determine the amount of urine he puts out n 1 mmute A properly
hydrated patient will void 10 drops of urine per nunute (Fig 20)
Clinical signs of dehydration should be detected easily They are
thirst dryness of the tongue sunken eyeballs and the loss of tissue
turgor (Fig 21)
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DEHYDRATION

<
Loss of tissue turgor Sunken eyes

Fic 21 Clinical signs of dehydration
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Fic 22 Prmary water depletion
Because of the hypertomcity of the
extracellular flid water moves out
of the celt

PrIMARY WATER DEPLETION

In primary water depletion (esophageal obstruction coma etc )
the extracellular fluid becomes hypertonic causing water to move
from the cell to the extracellular space (Fig 22) Although the
resulting mtraceliular dehydration may be marked there may be
no change i plasma volume or electrolyte concentration There
fore 1a this condition there 15 a small urmary output and normal or
mncreased concentration of plasma protesn and/or electrolytes The
treatment of primary water loss consists of water replacement This
1s accomphished best by the admmmstration of adequate amounts of
5 per cent dextrose in water Since relatively small amounts of salt
have been lost hypotonic saline or amino acid solutions contaming
a hitle sodsum chloride are the ones of choice The average post

_operative patient requures 1 liter of water to replace insensible Joss
(breathing and sweating) plus 1 hter for unnary output Approxt
mately 4 Gm (69 mEq) of sedwum chloride wiil usually replace
the daly salt Less salt and water are required the first 24 post
operattve hours because of the stress response to surgery (see p 60)

SODIUM CHLORIDE

Sodwm chlonde (sait) requirements of the average indnvidual
Yrange between 4 and 12 Gm (69 to 208 mEq) daily Such require
ments are altered by weather heat fever suction, vomiting and
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"PHYSIOLOGIC (ISOTONIC) SALINE
| LITER {No) (C)

154 154
142 103 > 12(No)
2 51 51CH) w
158 mEq {Na) £
EaNd,

o
Exiracéiilar rssue
(flnd)

Urine

Fic 23 So-called physiologic saline This 15 an unphysiologic
solution, since 1t has 154 mEq each of sodwum and chlonde per
Iiter while extracellular fluid has 142 mEq of sodium and 103 mEq
of chloride pechiter Because of this imbalance whenever a liter of

physiologic saline solution 1s given the kadney must excrete the
51 excess mEq of chlonde and 12 excess mEq of sodwum Nor-
mal Kidneys can do this buf impaired hidneys cannot

it
I

fistulas to mention only a few The terms normal saline’ or
physiologic solution of sodium chloride refer to a 09 per cent
solution Such a solution 15 actually unphysiologic hence 1t should
be referred to as an 1sotomic solution of sodium chlonde

An 1sotonic solution of sodium chloride contains 154 mEq of
sodium per liter (Fig 23) The sodium content of extracellular
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ETIOLOGY

! \
Vomiting — Intestina! obstruction

FiG 24 The more common causes of primary salt depletion

flud 1s 142 mEq per liter Therefore the sodium content of an
1sotonic solution of sodium chloride 1s 12 mEq per hter greater than _
the sodium content of extracellular flud Although this may not
be the 1deal relanonship 1t 1s not harmful The chloride content of
extracellular flurd 15 103 mEq-periter as compared with 154 mEq
oflthlonde per liter of i1sotomce sodium chlonde This means an
excéss of 51 mEq of chloride per liter of 1sotonic solution Such a
discrepancy places a load upon the kidneys which must maintain a
constant electrolyte balance of the extracellular fluud These 51
mEq of excess chlonides and 12 mEq of excess sodium per hter
must be excreted If the hidneys are impaired such a load (par
scularly the chloride) may become serious or even lethal Excesses
of chlonde may also disturb seriously the acid base equihbrium of
the body There are 9 Gm of sodm chloride 1 each Iiter of
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(WATER DEPLETION}
Fic 25 Pnmary salt depletion In this condt

ton the extraceliular flud 1s hypotonic The kid-

neys attempt to combat this hypotonicity by ex-

creting large amounts of urine (water) and little

or no salt

1sotonic salt solution The administration of 2 or 3 such liters daily
places 18 or 27 Gm of salt respectively into the body, results 1n
ussue edema dehiscence of suture lmes delay of healing and/or
possibly death However 1f a patient 1s 1n negative sodium balance
then 1t may become necessary to administer more than 9 Gm It 1s

at a time such as this that flame photometric readings and electrolyte
determinations become necessary

PRIMARY SALT DEPLETION 4
Primary salt depletion 1s more common than primary water

depletion The most common causes are vomiting gastric suction,
lQleslxnal obstruction, diarrhea and ntestinal tract fistulas (Fig
24) In this condition the extracellular flmd becomes RIvpotonic
The kidneys attempt to combat this hypotonicity by excreting large
amounts of urine and no salt (Fig 25) the Kidneys cannot retain
water m the absence of salt hence further water depletion also
occurs even if large amounts are supphed The plasma chloride
concentration may remain normal until the kidneys can no longer
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Fi6 26 The type of salt solution necessary to correct prumary
salt loss depends upon the source of such losses Hence hypotonic
1sotontc and hypertonic solutions should be avarlable and used as
mdicated

excrete the extracellular water Oliguria or anuria may precede the
appearance of clinical shock In primary salt depletion the plasma
~ reflects the changes 1n chloride or bicarbonate concentrations de
N perding upon which body fluid 15 lost The loss of gastric juice
produces a reduction of plasma chloride (normal 100 mEq) and
an elevation of bicarbonate 1on concentration (above 30 mEq)
There may also be a small drop mn plasma sodium These patients
develop alkalosis (see p 44) When the loss 1s due to bile or
\_pancreatic Juice there s a greater loss of sodwum bicarbonate than
sodium chloride The plasma bicarbonate 15 reduced below 25 mEq
and there might be a shight increase in plasma chloride These
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patients develop acidosis (sec p 44) The treatment for primary
salt loss will vary according to the source of such loss In general
however, one may follow this plan (Fig 26)

1 Hypotome salt solutions (045%) should be used 1n the
immediate postoperative period because of fluid and salt retention
(Steroid Action, see p 61)

2 Isotonic solutions of sodium chlonide (0 9% ) as a general
replacement should be used primarly when gastric juice 1s lost
It must be recalled that gastric juice 1s often hypotomic hence
replacement of such dranage contents by the volums for volume
rule 1s not always accurate 1t requires re evaluation 1f such loss 1s
prolonged

3 Hypertomc solutions of sodium chlonde (2 to 5%) are
preferred mn patients with pancreatic or ntestinal fistulas because
of the great salt loss To attempt to compensate for such heavy salt
losses with 1sotomc salt solutions would result in an excessive

urmary output Continuous and daily re evaluation of these cases
will determuine the necessary requirements
7

POTASSIUM
This canon 15 chiefly ntracellular The exact daily requirement
1s not known, however 1t has been estimated that the average adult)
ﬁwg_m@&m The primary causes]
of potassium defictency include vomiting glarrhea pylo/nc obstruc '
tion ulcerative colitis mtestinal fistulas prolonged administration
of ACTH or cortisone and continued usage of potassium free.
solutions Overproduction of ACTH endogenously may result from ;
diabetic acidosis Potassium deficit may also result from mncrease:
body utilization of potassium as occurs during the healing of burns:?
Chinical findings of this deficit are characterized by a triad whic
includes Weakness Anorexia and Silent abdomen (Fig 27) which’
the author calls the W A S triad If cells are depnived of potassium
they cannot function properly this refers particularly to muscle
cells (gastro intestinal and cardiac) When a patient 1s 1n negative
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POTASSIUM DEFICIENCY TRIAD (WA S)

ANOREXIA (vomiting)

T 27 Potassium defictency 1s characterized by a tnad
consistmg of Weakness Anorexia and 1 Silent abdomen—
the WAS triad

potassium balance the cells become depleted of this 10n, sodium
which exists mainly as an extracellular 1on attempts to replace the
lost potasstum and becomes ntracellular (Fig 28) Water follows
the sodium 1nto the cell with a resulting cellular edema Swollen
cells cannot function properly this bemng particularly true of the
mass of muscle cells Hence we find electrocardjographic changes
and dlstendeg bowel (see p 39) Palpable muscles feel soft and

NORMAL CELL TRANSITION POSTOPERATIVE

W

/o N
Potassium  Sodium gnd water

Fic 28 When potassium leaves the cell sodium and water re-
place 1t thus results in cellular edema
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Potassipm 39
EFFECT OF LOW _SERUM POTASSIUM
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puttylthe, and if the condition continues untretted, extreme weak

voltage and flattening of the T waves are present when the potassium

ness tremors and coma result Electrocnedhographic findings of Jow }

level 15 below 4 mEq (Fig 29) The plasma potassium may be
normal or even increased i an early cellular potassum deficit ~!’

EFFECT OF HIGH SERUM POTASSIUM

NORMAL

R
b
Q's

ABSENT P WAVE
HIGH Low PROLONGED  {AURICULAR
T WAVE R WAVE QRS ARREST

R R
Qs Qs S Qs
Fi¢ 30 Dragram of electrocardiographic findings 1n potas
slum excess
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KIDNEY RESPONSE TQ Na ond K LOSSES

l q :
~ Bladder

SODIUM RETAINED POTASSIUM LOST

Fic 31 The normal kidney has the ability to
reabsorb sodium for the purposes of conservation
n cases of sodium loss Unfortunately, this func
tion does not exst n cases of potassium loss The
kidney does not reabsorb potassium and this cat
ton contmues to be lost

F—=%
\..)QZ

hence the plasma level does not always reflect the true cellular
potassium status (Fig 30) If alkalosts persists after adequate
sodum chlorde therapy and hydration, one must suspect a
potasstum deficit

When sodium and potassium are being lost, the normal kidney
conserves the sodium by almost total tubular reabsorption, the
urine contams practically no sodm (Fig 31) Unfortunately,
such a safety valve does not exist for the conservation of potassium
Even 1n conditions of severe potassium deficit this cation continues
to be lost in the urme

The treatment of potassium loss requires careful replacement
Since excessive potassium may produce a heart block and sudden
death 1t must be admmmstered cautiously Tt 15 usually contra
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indicated n cases of severe oliguna or anuria because of a potassium

pleup In emergency treatment from 4 to 5 Gm of pomssxum(
chloride should be given 1 1 liter of 5 per cent dextrose and water
After this 3 Gm  of parenteral potassum chloride 1s usually neces- |
sary to maintain daily requirements Oral admunstration of potas-
stum chloride should be instituted as early as possible (5t0 10Gm )
daily for many days because the depletion 1s difficult to overcome
The reason for this 1s that the homeostatic mechanism of the body
attempts to prevent extracellular potassium from gomng above a
level of 5 5 mEq per liter

-

PROTEIN REQUIREMENTS

The proten requirements for the average adult vary, depending
upon the amount of physical energy expended but have been cal
culated as being approximately 100 Gm per day The protemn needs
of the desk worker are much less than those of the physical laborer
However, at bedrest the average postoperative patient will not tear
down his own proteins 1f we supply this mmmmum of 100 Gm per
24 hours If the patient cannot take this per mouth, 1t must be
supplied parenterally in blood plasma or one of the more modern

solutions (hydrolasates) which supply the amino acids The usage
of blood 15 discussed on page 90

CARBOHYDRATE REQUIREMENTS
Carbohydrates also should be supplied 1n the amount of 100 Gm
per day agam this figure vanes This 1s admimstered in the form of
5 per cent dextrose The drabetic patient must also have his proper
daily allotment but this must be covered with wmsulin Such special
cases should be managed by a physician well versed n diabetes

VITAMINS

Fat soluble vitamins A and D usually are stored 1n the body but
the water soluble vitamins B and C are depleted rapidly and require



42 Parenteral Flmds
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{edd vitamins and onhibiohics)

Fic 32 The average patient s daily needs are sup
phied 1 2 hters of the solution deprcted

replacement Vitamin B 1s necessary for the proper utilization of
pratewns hence 1t 1s advisable to gve from 2 to 3 ampules of
vitamin B complex per day Vitamun C has been aptly referred to
as the surgeon s vitamin since 1t 1s essentzal for sound healing If
this vitamun s deficient small peticheal hemorrhages occur and
mterfere with proper healing The author has found it advantageous
to supply 1 500 mgm of cevitamic acid per day
Some pharmaceutical houses having become cogmizant of these

daily parenteral needs now manufacture solutions which meet
them (Fig 32) Each 1000 cc of such solution contains

1 1000 cc of water

2 Approximately 3 Gm of sodium chloride

3 50 Gm of protem

4 50 Gm of carbohydrate
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To these vitamins B and C and the necessary antimicrobuals can
be added Each hter of such solutions contains half of the daily
requrements Therefore, 1t has been suggested that following the
patient s morning care, a hiter of such solution be admimistered at
the rate of one drop a second This takes approximately 3 hours to
aive Then the patient may be relieved of further intravenous
therapy until the evening, when the second hter 1s given In this
way the patient receives his daily requirements of water 6to 9 Gm
of salt 100 Gm of protem 100 Gm of carbohydrates and the
necessary vitamins and medicaments Let 1t be stressed agam that
n no nstance should parenteral therapy be utilized 1f the patient
can take flud or food by mouth

Nothing by mouth 15 an order that may be carried to an extreme
In cases of esophageal resection the order 1s necessary for 3 days,
tn gastric resections 2 days Following this the patient may have
1ce chips and sips of water (warm or cool) The next day tea
dilute orange jyuice and fat free broth are added By the fifth to
sixth day semisolids are given, and at the end of the first week the
patient 15 on a hberal soft diet In patients not having anastomoses
tea and water are permitted post nauseam Full hquids are given on
the third day, and 2 regular light diet by the fifth to sixth day
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FiG 32 The average pattent s daily needs are sup-~
plied 1n 2 Iiters of the solution depicted

replacement Vitamn B 1s necessary for the proper utihzation of
protems hence 1t 15 advisable to give from 2 to 3 ampules of
vitamin B complex per day Vitamin C has been aptly referred to
as the surgeon s vitamin since 1t 1s essentral for sound healing If
this vitamin 1s deficient small peticheal hemorrhages occur and
interfere with proper healing The author has found 1t advantageous

to supply 1 500 mgm of cevitamic auid per day

Some pharmaceutical houses having become cognizant of these
daily parenteral needs now manufacture solutions which meet

them (Fig 32) Each 1000 cc of such solution contams
I 1000 cc of water
2 Approximately 3 Gm of sodiuum chloride
3 50 Gm of protem
4 50 Gm of carbohydrate
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ACID-BASE BALANGCE (NORMAL]

| LITER EXTRACELLULAR FLUID
pH normal

T—=— 735745 % L t ,
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CO, combining power
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Fi16 33 Normal acid base balance 1s i a pH range between 7 35

and 745 1f the pH drops below 7 35 acidosis (aciderma) results,

7 if the pH 1s above 745 alkalosts (alkalemia) 15 present In each

liter of extracellular flmd there 1s approximately 1 part of carbonic
acid to 20 parts of base bicarbonate

and the lungs Therr compensatory functions will be discussed as
we consider the various possibilities of acidosis and alkalosis
Acidosis and alkalosis may result from esther metabolic (sys
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Acidosis and Alkalosis

The understanding of acidosis and alkalosis requires a knowl
edge of the acid base balance n evrracellular flud This balance
depends upon the relattonship of carbonic acid to base bicarbonate
It 15 a complex subject and difficult to present mn a simplified way,
this presentation may be cniticised for oversimphfication However
such crircism must be accepted graciously since 1t 15 better to
understand a hittle than to msunderstand a lot The degree of
acidity or alkahmty of a fluid 1s determimed by the hydrogen 10n
concentrattons which are expressed m terms of the pH The pH
increases as the alkalinity increases and 1t decreases as the acidity
tncreases If an individual 1s 1 acid base balance s pH will be
within the normal range of 7 35 to 7 45 (Fig 33) If the pH drops
below 7 35 acidosis (acidemia) 1s present, if the pH rises above
745 alkalosis (alkalemua) 1s present Actdosis and alkalosis are
symptom complexes which result from excesses or deficits of
carbonic acid or base bicarbonate The pH of water 1s approxi
mately 7 hence 1f one considers water neutral, then the normal pH
of extracellular flurd 1s alkalime In each liter of extracellular flurd
there exists normally 1 33 mEq of carbonic acid and 27.mEq of
base bicarbonate For conventence s sake we may say that the ratto
1s 1 part of carbonic actd to 20 parts of base bicarbonate The
normal pH 7 35 to 745 will be mantained as long as this ratio

. of 1 to 20 1s maintamed Base bicarbonate can be determined by
testing the CO. combinme power (normal 55 to 70} Ths delicate
acid base balance’is mamtamed marnly by two organs the  hadneys ,

44
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ETIOLOGY
Excessive chlondes
Drabetes mellitus
Uremia,etc

pH _normai
735745 4

CARBONIC ACID BASE BICARBONATE

Unchanged Displaced
¥ coe ;
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— s
B COz combining

Breu!hx‘ng hyperactive Utine (ACID) power reduced -
{Kussmaul) {Plasma bicarbongte)

Fic 34 Metabolic acidosts (base bicarbonate defiat) In this
condition chlorides organic acids and ketone bodies displace the
base b|car50natﬂna‘thmmmakops below
735 The Jungs attempt to compensate by means of hyperactive
breathing thus blowing off excess carbomc acid (CO_) The kid-
neys attempt to compensate by excreting hydrogen 1ons (acid) and
conserving base bicarbonate The CO combining power 15 reduced
Although this illustration stiows the carbonic acid unchanged it
may actually be lowered by hyperactive breathing
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temic) causes or respiratory causes Four types of such disturbances
will be considered separately They are

1 Metabolic acidosts

2 Metabohe alkalosis

3 Resprratory acidosis

4 Respiratory alkalosis

METABOLIC ACIDOSIS

This condition (base bicarbonate deficit) (Fig 34) 1s brought
about by a displacement of base bicarbonates by acid or acidlike
material Those substances which most frequently displace the base
bicarbonate are chlondes organtc acids which result from renal
msuffictency (uremia), diabetes mellitus, khetogenmic diets severe
infectious disease, starvation and diarrhea particularly mn infants
Whenever ketone bodied, organic acids or chlonides replace bicar
bonate 10ns the scales balance to the acid side as the pH of extra
cellular flurd drops below 7 35 Thus type of acidosis 1s not due to an
actual increase m acids but rather to a base bicarbonate displace
ment The acid base ratio now changes from the normal to 1 to 20
to approximately 1 to 10 The body (kidneys and lungs) attempts
to compensate 1n the following ways The Jungs try to nid the body
of carbonic acid by becoming hyperactive and ‘ blowing off carbon
droxide (carbonic acid) Chinieally, this 1s mamfested by an m
creased decp piuseless Kussmaul type of respiration which 1s
characteristic of metabolic acidosts There are vanations m the
types of breathing depending upon the degree of acidosis In a
mild acidotic condition only shortness of breath may be noted mn
moderate to severe cases breathing 1s of the Kussmaul type but m
extreme cases the breathing may actually become hypoactive The
kidneys attempt to compensate by excreting excessive amounts of
hydrogen tons and conserving base bicarbonates Therefore the
urine 15 distinctly acid The pH of the urine 15 usually below 6 0 but
here again there can be exceptions The CO combmmg power will
be reduced since the plasma bicarbonate reflects the level of the
extracellular base bicarbonate It must be emphasized that the CO
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CARBONIC ACID BASE BICARBONATE

Fic 35 The treatment of metabolic acidosis Sodmm lactate
solutions should be given because the lactate 1ons are changed in
the hiver and replaced by bicarbonate 1ons The latter are necessary
to correct the base bicarbonate deficit
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combining power determimnation by stself cannor indicate whether
acidosis or alkalosis 15 present (see Respiratory Acidosis p 53)
Since there are no recognizable symptoms of mild acidosis, one
must depend upon the laboratory to determuine the presence of this
conditton Weakness, disorientation, stupor and coma will vary
according to the severnty of the case

The trearment of this condition 1s 2 fold Farst, the cause must
be removed second, solutions contaimng soduim Iggt_zge_shou]d be
gven The lactate 10ns are metabolized by the liver and replaced
by bicarbonate 1ons (Fig 35) Fluid volume deficits must be
replaced and carbohydrate 1s of benefit as a rapid source of energy

Ringer s lactate 1s an excellent solution to_use because 1t con
with extreme hyperpnea 6/Molar sodium lactate should be used
However 1t should be recalled that lactate cannot be metabolized
1 the presence of poor liver function or congestion due to cardiac
failure
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ETIOLOGY
Nasogasiric suction
Intesfinat obstruchon
Excessive alkalies

g e
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Fi6 36 Metabolic alkalosis (base bicarbonate excess) In this
condition the base bicarbonates are increasgd and the pH 1s -
creased The normal acid base ratio of 1 to 20 15 now changed to
125 to 40 The lungs attempt to compensate by withholding car-
bonw acid (CO_) hence the breathing 1s suppressed A compensa-
tory increase in carbonic acid may result The kidneys attempt to
compensate by retamning hydrogen 1ons and excreting bicarbonate
tons the unne becomes alkaline The CO_ combming power 1s
increased
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METABOLIC ALKALOSIS

This condition (base bicarbonate excess) 1s caused most fre
quently by a loss of chlorides and potassium through vomiting or
prolonged usage of nasogastric siphonage (Fig 36) Other causes
are pernicious yomiting of pregnancy, and those conditions which
encourage potasstum loss (roentgen therapy, hyperadrenalism ex
cessive use of ACTH and overdosage with adrenal corticoids) An
excesstve tntake of alkalies 1n the course of peptic ulcer treatment
may also result in metabolic alkalosts A loss of chlorides (vomiting
gastric intubation etc ) results 1 a compensatory increase of base
bicarbonate This 1s explained by the fact that as a result of the
loss of chloride 1ons an excess of sodium (positive 1ons) becomes
available to attach to bicarbonate radicals The bicirbonate be
comes available as 1t leaves the red carpuscles, it has an affinity for
free sodium and results 1n an increase m sodwm bicarbonate

The pH now rises above 7 45 and an alkalosis (alkalemia) re
sults death occurs when the pH 1s above 78 The body tries to
compensate for a base bicarbonate excess by bringimg its two mamn
organs (lung{and kidrfeys) nto play The lungs attempt to hold
back carbon dioxide (carbonic acid) mn an effort to increase the
body actdity This will result m 2 dumiushed or a suppressive_type
of breathing and a compensatory mcrease i carbonic acd The

kidneys will retatn hydrogen 1ons and excrete bicarbonate 10ns
resuling tn an alkaline urime The CO combunng power 1n
metabolic alkalosis 1s increased One must not forget the so called
—~ paradoxical urine which appears rarely n nstances of metabolic
alhalosts where the urine 1s acid This 1s explamned by the fact that
the losses of excessive sodium mn the urne distort the osmotic
equihbrium and the kidneys attempt to conserve sodmm Increased
alkalmity m the extracellular fisd may decrease the rontzation of
calcium produce a calcrum deficiency and result in tetany In
some cases of szvere metabolic alkalosis tetany and convulsions
!may be encountered In such mnstances the reflexes are found to be
hyperactive and the muscles hypertome
The treatment of base bicarbonate excess is based upon the
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RESPIRATORY ACIDOSIS
This condittion (carbomic acid excess) s brought about by a

retention of carbon dioxide tn the lungs (Fig 38) Such retention
may b?ﬁo’xxgtmﬁmng, barbiturate_poson
ing paralysis of the bulbar portion of the medulla (poliomyelitis),
‘or_breathing gas which 1s excessively high in_a concentration of
carbon_dioxide” An excess of carbon dioxide plus water produces
an excess of carbonic acid The pH of the extracellular tissue drops
below 7 35, and acidosis (acxdemia) results Death occurs when
the pH gets below 6 8 The breathing becomes suppressed, the pa-
tient complains of marked weakness, and later disorientation and
coma appear The lungs are unable to compensate The bulk of the
compensatory process falls to the hidneys and_they respond by
excreting_excess amounts_of hydrogen 1ons while conserving base
bicarbonates The unine becomes markedly acid (pH _below 6 0)
Such acidity can be determuned readily by Nitrazine paper As a
result of this renal conservation of base bicarbonate there 15 a
compensatory nise n base bicarbonate which 1s determined by an
ncrease i CO. combining power Therefore one should not be
confused by the fact that although this 15 a form of acidosss the CO._

mbiming_power 15 increased It was noted that in metabolic

y’Y;:jldosxs the CO. combiming power 1s decreased (see p 46)
The treatment 1s directed to removing the cause and the supply

ing of Jactate solutions (Hartmann s modified or 6/Molar lactate)
The lactate jons are metabolized n the lver and replaced by

bicarbonate 1ons which compensate for the carbonic acid excess
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CARBONIC ACID BASE BICARBONATE

Fic 37 Treatment of metabolic alkalosis Chlonde-contaimng
solutions are administered because chloride 1ons replace bicar-
bonate 10ns and correct the base bicarbonate excess

supplysng of chloride containing solutions, the chloride 10ns replace
bicarbonate 10ns and rehieve the base bicarbonate excess (Fig 37)
Potassium deficit 1s almost always present 1n these cases and must
be corrected The solution of choice 15 Ringer s solution_since_this
has a moderate excess of chlonde (10 mEq per hiter)_over soditm
It also contamns calcium and potassitum When metabolic alkalosis
1s extremely severe ammonium chloride solutions have been ad

- fmlmstered at a slow rate (1 hter per 4 hours) This rate must be
utilized because of the tendency of ammonium chloride to cause
hzmolysis
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ETIOLOGY
Hyperventilation
Hystena
Encephalitss

1
CARBONIC ACID R8I PHiforme
Deficit d

1
154 Dimimished
orts| (compensatory)

BASE BICARBONATE

N0

CO2 combining
Breathing hyperactive Unne (ALKALINE) power reduced

Fic 39 Respiratory alkalosis (carbome acid defiest) This con-
dition 1s associated with an excessive output of carbon dioxide (car-
bonic acid) The breathing 1s hyperactive The kidneys attempt to
compensate by retaining hydrogen ions and the urime becomes
alkalime As a result of this the base bicarbonate 1s dimimished, and
the carbon dioxide power 15 teduced

RESPIRATORY ALKALOSIS
This condition (carbomic acid deficit) results from an increased
rate and depth of breathung hyperventilation (Fig 39) It 1s asso
ciated with such conditions as hystena encephalitis oxygen want
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ETIOLOGY
Respiratory center depression
Poisonings (morphine barbiturates)
Bulbar polio
Preumonia
Excess CO; efc

pH _normol

BASE BICARBONATE
INCREASED
{compensatory)

CARBONIC ACID
Increased

€02 combining
Breathing suppressed Unine (ACID) power increased

Fic 38 Respiratory acidosts (carbonic acid excess) Any mter-
ference with breathing or depression of the respiratory center may
cause respiratory acidosis As a result of this, carbon dioxide (car-
bonic acid) 1s mereased and the pH leans to the acid side Instead
of 1 part of carbonic acid this pile up results 1n 2 parts of carbonic
acid The kidneys attempt to compensate by retarning base bicar
bonates (30 parts) and excreting hydrogen 1ons and nonbicarbon-
ate antons The urine becomes strongly acid, and the CO, combin-
g power becomes mncreased
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ETIOLOGY
Hyperventilahon
Hysteria
Encephalitis

CARBONIC ACID g1 PHizormal
Deficit S Z

Diminished

arfs| (compensatory)

BASE BICARBONATE

NK

€02 combining
Breathing hyperachive Unne {ALKALINE) power reduced

Fi 39 Respiratory alkalosis (carbonic acid deficit) This con
dition 15 assoctated with an excessive output of carbon dioxide (car-
bonic acid) The breathing 1s hyperactive The kidneys attempt to
compensate by retaimung hydrogen ions, and the urine becomes
alkaline As a result of this the base bicarbonate 1s dimimshed and
the carbon dioxide power 1s reduced

RESPIRATORY ALKALOSIS
This condition (carbonic acid deficit) results from an increased
rate and depth of breathing hyperventilation (Fig 39) It 1s asso-
ciated with such conditions as hysteria encephalitis, oxygen want
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ETIOLOGY

Respiratary center depresston
Poisonings {morphine barbiturates)

Bulbar poho
Pneumonia
Excess CO; efc } ] BASE BICARBONATE
| IN
p%%o%;/ Pvr’g {compensatory)
06 4'0/,
T v, <
CARBONIC ACID &
Increased 2
iar)s i -
€02 combining
Breathing suppressed Urine (ACID} power incregsed

Fic 38 Respiratory acidosis (carbontc acid excess) Any inter-
ference with breathing or depression of the respiratory center may
cause respiratory acidosis As a result of this carbon dioxide (car-
bonic acid) 1s mncreased and the pH leans to the acid side Instead
of 1 part of carbonic acid this pile up results 1n 2 parts of carbomc
acid The kidneys attempt to compensate by retaiming base brcar-
bonates (30 parts) and excreting hydrogen 1ons and nonbicarbon
ate antons The unine becomes strongly acid and the CO_ combin
ing power becomes mcreased
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Chemotherapy

This subject has become an exhaustive and exhausting one, 1t
will be discussed here briefly

PYOGENIC BACTERIA

The bacteria of greatest smportance 1 surgcal mfections are the
50 called pyogenic (pus forming) group Tiis ncludes staphylo
coccus, streptococcus, pneumococcus memngococcus and gonococ
clis sometimes 1t 1s apphed to the colon bacillus The tubercle
bacillus although not considered as being pyogenic may produce
a thick pus 1 the so called cold abscess

The diagnosis of the offending organism or orgamsms can be
made 1n the following ways

1 Direct examination of the pus

2 Microscopic exammation of a smear
3 Culture of the matenial

4 Sensitivity tests

Other methods include hanging drop technic agglutination and
shin tests Sensunary tests are particularly helpful n determiming
the antimicrobial of choice 1t 15 advisable to repeat these tests and
cultures at weekly intervals when the mnfection 15 severe or pro
longed because the bactena can acquire resistance to a given drug
or secondary (superimposed) nfections may develop It 15 believed
that bactera can acquire resistance to all antibiotic agents except
polymyxin B and neomycin

Whenever possible one agent should be used nstead of the shot
gun method of mixtures When infectious exudates are not avail

57
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URINE  CO, COMBINING POWER

M ooy > | AciD REDUCED
METABOLIC ALKALOSIE | o kapINE INCREASED
RESPIRATORY ACIDOSIS | acip INCREASED
RESPIRATORY ALKALOSIS | o\ kat INE REDUCED

Fi6 40 The urmary findings and the carbon dioxide combiming
power 1n each of the four conditions

or salicylate intoxication Respirators may produce a state of hyper
ventilation In these cases the breathmg becomes hyperactive, and
the lungs blow off an excess of carbon droxide (carbonic acid)
Thus results 1n a diminution of carbonic acid m the extraceflular
flurd and the pH nises to above 7 45 (alkalenua) The lungs cannot
take part 1n any compensatory action, since they are directly assoct
ated with the etiology The kidneys become the main compensatory
organs and as such attempt to retamn hydrogen 1ons and excrete
excessive amounts of bicarbonate 1ons The urine becomes alkaline
As a result of the excessive renal output of bicarbonate 1ons the
base bicarbonate dimimshes and the carbon dioxide combining
power 1s decreased This should not be confused with the micreased
CO combining power 1n metabolic alkalosis (see p 50)

The treatment of carbonic acid deficit 1s primanly directed to the
removal of the cause and if parenteral fluds are indicated
chloride 10n containing solutions should be included to replace the
bicarbonate 1ons In this instance ‘physiologic sodium chloride
solutions and Ringer's solution may prove to be beneficial

Figure 40 tabulates the urinary findings and the carbon dioxide
combining power 1n each of the 4 conditions mentioned
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this Usually, aqueous pemcillin G plus one of the broad spectrum
groups are selected

There are other bacterial infections which are too numerous to
mention 1n a book of ts type The reader has access to many
informative monographs on the subject Some antimicrobials de-
populate the bowel, such drugs as sulfasuxadine and sulfathaladine
have been particularly useful in colon surgery Sulfasuxadine 1s

?l@rgummmmmwmv because it has
rtendency-to-hquify-the-staol Sulfathaladine on the other-hand,.1s
useful when a diarrhea 15 present, since 1t has a tendency to sohdify
t@xm’iﬂgs may be dangerous 1f used over a long
penod of time since the intestnal flora hive symbiotically with
wntestinal yeasts This normal equilibrium 15 1mportant to maintain

If the bactenal yeast balance 15 disturbed or destroyed the yeasts
may predominate, and a monihial infestation results This can
result 1n either severe morbidity or mortality The attending physi

cian should be alerted to the complaimt of pruritis an1 1n any patient
who 15 on antimicrobial therapy This symptom usually signifies a
yeast nfestation, the therapy should be stopped at once Some
pharmaceutical houses have added a yeast inhibior to the antt

microbral agents Intestinal bactena are necessary for the synthesis
of vitamun K When antimicrobrals are used 1t 1s wise to admin-
sster vitamun K, thereby avording a possible deficiency which could
result in hemorrhages, many of which are subclinical and unnotced
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able for study, the selection of the proper chemotherapeutic agent
must be determined by a presumptive diagnosis Sensitivity tests
can be read within 18 to 48 hours These methods utilize disks
which are impregnated with vartous antibiotics The method 1s
sufficiently accurate and simple to be employed extensively The
majority of the antimicrobials exert a bacteriostatic effect, how
ever, 1n some of them (penicillin) the usage of large doses may be
come bacteriocidal Toxicity and allergic responses must always be
kept in mind

Staphylococcal infections occur as aureus, albus or citreus de
pending upon the color They have a tendency to remain locahzed
and form abscesses which exude a thick, creamy, odorless pus How
ever, some stramns may be extremely virulent and produce fatal
septicemua and pyemia Currently, the antibiotic treatment of choice
15 aqueous penicillin G, and procamne pemwilln 1s preferred by
some Likewsse effective 1s erythromycin, 100 to 200 mg every 6
hours given orally The broader spectrum antibiotics can be used
1f a penicillin resistant organism 15 present Drugs of second choice
are the cychn group in doses of 250 to 500 mg every 4 to 6
hours If 1t becomes necessary to use bacitracin, daily urinalysis
should be done to detect signs of nephrotoxicity

The most frequent offender 1n the streptococcal infections 1s the
Streptococcus hemolyticus however the other members namely
Streptococcus anhemolyticus  virtdans  anaerobius  and micro
aerophilic streptococcus are also ommipresent The hemolyticus 1n
fections are characterized by diffuse inflammation with cellubtis
lymphangitis lymphademtis and extension along fascial planes
There 15 little tendency to localization and abscess formation but
rather to the formation of a thin watery pus associated with
gangrene of the overlying shin Bacteremia should be suspected with
the appearance of chills hyperpyrexta and prostration The cur
rent treatment 1s similar to that described under staphylococcal
mfections the agent of choice being pemcillin

In muxed infectrons 1t 1s advisable to use mo antimicrobral agents
Although there 15 some experimental evidence that antagomsm may
be present 1 such usage chnical experience does not substantiate
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Fic 42 During the first 24 postoperative
hours cortieal steroid action mn the kdney
enhances sodium and water retention and
potassium exeretion

/ Kl DNEY
Sodium [retorned)

wmes:_(reml
b

gland via the blood stream and stimulates the corter of the gland
which responds with an outpouring of numerous steroids Much
remains unsolved regarding these steroids as to number and effects,
however the effects of a particular steroid on water and electrolyte
balance have been studied extenstvely This steroid affects the hid
ney function 1n such a way that sodium and water are retained, and
potassium 15 excreted (Fig 42) Therefore 1t 1s preferable to with
hold some water and sodium for the first 24 hours postoperatively
and to supply and replemsh the potasstum loss It has been the
author s practice to supply 1n the first 24 hours 1,000 cc of water
m a 5 per cent dextrose solution to which 3 Gm of potasstum
chloride have been added No sodium chloride 1s given during this

first postoperative day unless there 1s a specific 1ndication or
depletion
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ACTH

Selye has emphasized the importance of a stress or alarm action
to such things as psychic trauma anesthesia, exposure, surgical
manipulation, etc A possible explanation for this response 1s lus
trated 1n Figure 41 The medulla of the adrenal gland, when stimu
lated by stress of trauma produces epmephrine This reaches the
blood stream and s carried to the anterior lobe of the pituitary
gland, which responds with a production of an adrenocortico
tropic hormone (ACTH) This hormone 1s returned to the adrenal

EFFECTS

Woter and Protein and Fat Blood Tissue Pain and
efectrolytes  Carbohydrate Cells Cells Psyche etc

Fic 41 The theoretical explanation of the mechamsm of ACTH
production and some of 1ts effects
60
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LOW GRADE FEVER

Low grade fever 1s usually present and 1s expected for the first

3 postoperative days It 1s the rule rather than the exception for
such patients 10 have a fover of 39 or 100 Thas 15 supposedly due
to trauma, low grade mfection and tissue and protemn absorption
If fever continues beyond the third d1y, a careful search must be
made for the cause Although there are numerous causes of post
operative fevers one of the followsng 4 conditions will be discovered
m most cases {Fig 43)

1 Wound mfections

2 Cystopyelitis

3 Phlebothromboss (thrombophlebitis)

4 Pulmonary comphcations

2 .
i !!
"

1;! R

-
.y

Fic 44 Flat roentgenogram of chest revealing
the unaerated patch of pastoperative atelectasss A

night subphrenic postoperative pneumo
ntoneum
15 visible also P Pe
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Postoperative Fever

The author has found 1t helpful to differentiate two types of
postoperative fever (1) low grade fever (up to 100°) and (2)
hyperpyrexia (103° or over)

DAYS
2

I
lu

TEMPERATURE
/ (Low grode)
/OUND

y

7
RN
/‘fﬂ‘f’%

W

PULMONARY COMPLICATIONS

CLUMPING INFERIOR EXTREMITY
{Pniebothromboss)

Fi6 43 Postoperatrve complications Fever continumng beyond
the third postoperative day suggests 1 of 4 complications wound
infection cystopyelitis pulmonary complications or phlebothrom-

bosis (thrombophletitis)
62
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2 A catheterized urine specimen will revenl microscopic clump
g 1f 3 unnary infection 1s present This can be treated with one of
the urmary antiseptics and possibly by changing the pH of the
urine

3 A flat roentgenogrim of the chest (portable if necessary ) may
reveal an atelectasts and Zor pacumonttis (Iig 44)  Atelectasss can
be prevented by trachcobronchial torlette. AH postopertive patients
are mstructed to breath deeply and cough If fear or pamn prevent
tim from coughing we assist lum by passing 1 soft rubber catheter
and instituting intratracheal suction If an atelectatic patch has
developed tramed personnel should consider this an emergency
and proceed with the following therapy pass a simple rubber
catheter down the nose mto the trachea, turn the patient s head to
the umnvolved side and let the catheter siip mto the opposite
bronchus (involved side) (Fig 45} Then suction can be applied

Atelectasis

Fis 46 Flat ro gram of massne atel

&'

(postoperatrve} of the lung
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1 The vast majority of postoperative fevers are due to wound
infections It 15 unnecesary to remove the dressing every day, but
if a fever persists, the wound should be inspected Two things
should be sought for a reaction around a given stitch or a group
of stitches and/or a wet dressing It 15 confusing 1f one uses colored
solutions in preparing the skin since this hides the telltale redness
(hyperemia) and the local reaction around the infected sutures
When an infection 1s present the involved stitch or stitches mn the
infected area should be removed It 15 unnecessary to remove all
of the sutures unless the entire wound 1s mvolved Then the usual
local and antimicrobial treatment 1s instituted

Mucus plug
Left bronchus

FiG 45 A simple technic for tracheobron-
chial aspiration Note that the patient s head
15 turned away from the side of pathology
thus permutting the cather to shp into the
bronchus of the mvolved side
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Bowel Distention

Tius 15 a most distressing compheation because of the discomfort
that 1t produces and because of the possibilities of postoperative
hernation and evisceration To treat st properly one must determing
whether the distention snvolves the large bowel the small bowel
or both The chinseal differentiation 15 not too difficult to make

Fic 48 The typreal stepladder or parallehing pat-
tern seen wn small bowel obstruction
67
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Fic 47 Roent
genogram of the
same patient as
seen m Figure 46
following endo
bronchsal aspira
tion Such dra
matic results are
obtamed 1mme
diately 1f proper
therapy 1s msti
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If this does not prove to be immediately and dramatically bene
ficlal massive atelectasis must be considered, and the help of a
bronchologist or a trained anesthetist must be obtained

4 The popliteal spaces should be examined for tenderness since
this may be present m phlebothrombosis Ths 15 discussed more
thoroughly on page 80

HYPERPYREXIA

Hyperpyrexia 1s excessive fever (over 103°) If 1t occurs within
the first 48 hours postoperatively, 1t 15 almost pathognomonic of
masssve atelectasis These patients appear to be very 1ll, they are
cyanotic and have an wncreased respiratory rate and dyspnea An
emergency flat roentgenogram should reveal the atelectatic lung
(Fig 46) These patients die rapudly sf the offending mucus plug
15 not removed they will not respond to oxygen and chemotherapy
If the offending mucus plus 15 removed by means of endotracheal
suction the relief and cure are immedsate (Fig 47)
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it reveals the so called *horseshoe  pattern 1f the large bowel 1s
distended (Fig 49) In those cases where both the Inrge and the
small bowel are distended the parallcling and the horseshoe pat
terns are seen simultancously (Fig 50) It 1s unnecessary to
demonstrate the presence of flud levels since the gaseous bowel
pattern 1s usually sufficient to reveal the climical picture

The treatment depends upon the type of distention (Fig 51)
If the case 15 one of small bowel distention, nasogastric siphonage
becomes essential Whether one chooses to use the stmple Levin
tube or to utilize the longer tubes such as the Miller Abbott depends
upon personal preference The author confesses that in some cases
he sull has difficulty 1n passing the Jonger tubes successfully He
utilizes all the necessary prerequisites such as placing the patient
on his right side antispasmotics carbonated liquids enemas and
checking the progress of the tube under the fluoroscope, however

3

Fic 50 The typical roent 2
genographic appear-
ance when distention 1s due to botg small)lpand
large bowel mvolvement
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Patients with large bowel distentions rarely vomit, whereas patients
with small bowel obstructions vomit early and repeatedly With
diffuse postoperative peritoneal soiling both the large and the small
bowel become distended (paralytic ileus) When an incompetent
tleocecal valve 1s present (25% ) 1t 15 possible for the contents of
an obstructed large bowel to overflow into the sftail bowel so that
the picture of both Iarge and small bowel distention appears The
flat roentgenogram reveals a typical parallehng or stepladder
pattern 1f the distention 1nvolves only the small bowel (Fig 48),

Fic 49 The horseshoe pattern seen in large
bowel obstruction The transverse colon 1s bnrely
visible but the d d ding and d

1ng cola are clearly visible
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electrolytes and water, these must be replaced (see p 26) In
cases of large bow el distention nisogastric siphonge 15 of litle or
no help 1t 1510 this type of case that low, warm, tap water or soap
suds enemas are indicated

One of the outstanding causes of large bowel postoperative dis
tention 15 fecal impaction thus 15 particuiarly true n the aged (Fig
52) It s unfortunate but nevertheless truc that rectal examations
are overloohed too frequently The aphorism * when you dont put
your finger 1 1t you put your foot m 1t can be aptly apphed to
such cases If such impaction 1s present, it rarely wall be relieved by

Fic 52 A frequently overlooked cause of large
bowel distention 1s fecal impaction This 15 partic-
ularly true n the aged patient Routine rectal
€xsminations will reveal the cause
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Large bowel distention

Fi6 51 The treatment of postoperative distention (A) In small
bowel distention nasogastric suction should be used (B) In large
bowel distention (nonorganic obstruction), colon strmulants {(if
permusstble) and enemas should be used

i the vast majonty of instances the tube strikes the pylorus and
returns One method which may expedite the passage of the longer
tubes 1s to pass 1t 1nto the stomach and then advance 1t an inch an
hour In this way the tube has a better chance of getting past the
pylorus In most instances sufficient relief can be obtamned by plac
g the Levin tube 1n the stomach or the upper duodenum, since
the contents from the lower recesses of the obstructed small bowel
are present here and can be removed As soon as excess air and
flmd are removed the distention disappears and bowel tonus re
turns Whenever suction 1s used the patient 1s bemng depleted of
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Morphine

Postoperative pamn must be relieved, however, one should
endeavor to avord morphine whenever possible (Fig 54) Since
morphine 1s a smooth muscle contractor, 1t predisposes to broncho
constriction, bronchial obstruction and atelectasis, it also diminshes
the cough reflex and depresses the patient Many other valuable

£ MORPHINE

Bronchocenstrichon Depression

Dimirished cough refiex

FI6 54 One should attem

postoperatively 1t produces

cough reflex and depresses the patient
73

pt to avoid the usage of morphine
bronchoconstriction ~ dimimishes the
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Fic 53 Fecal masses may be removed or broken digitally by
placing the finger mn the vagina

enemas alone Such impactions must be broken by means of ol
retention or peroxide enemas and manual manipulation of the fecal
mass, followed by cleansing enemas In females easier mampulation
of the fecal mass can be done vagmally (Fig 53)

When both large and small bowel distention are present as a
result of peritonttis the abdomtnal sounds are dimimshed or absent
This can be determmed by abdominal auscultation In such cases
the defimtive treatment 1s nasogastric siphonage, here the longer
tubes are preferable Enemas will also be helpful in these cases
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Urinary Retention

Patients may have considerable difficulty in voiding postopera
tively In addition to dulling of the senses with narcosis and seda
tives, there 1s a strong psychic factor which exists, since most peo
ple have been conditioned against voiding 1 bed Overdistention
of the bladder might result The simplest and easiest method 1s
to permut the patient to stand alongside of tus bed and void 1nto
a urmal or permit lum to sit on a portable commode This
15 almost always successful Frequent voiding of small amounts
(100 cc ) should suggest an overdistended bladder A retention
catheter may be indicated If urmary tract infection 1s present, the
unne should be examined and/or cultured and swtable therapy
instituted Plus the usual antimicrobials mandelic acid Furadantin
or Pynidium may be helpful

75
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medicaments can be used in 1its place The use of some of the
tranquilizers, barbiturates and substances such as Demerol are
valuable substitutes Should these simpler measures fail and 1f the
pain 15 so severe that the patient 1s unable to obtamn rest then 1t
becomes necessary to use morphime 1 as small a dose as possible
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Postoperative Parotitis

Surgical mumps 15 seen infrequently but when present may be
a most uncomfortable and devastating complication Although the
etiology still remains obscure staphylococcn have been cullured
from the parotid ducts Early feeding as well as the use of antt
microbials may account for the less frequent occurrence of such
parotitis Chewing gum, particularly 1n older patients, may be
beneficral @s a prophylactic measure, since it prevents stasts mn the
salivary ducts Severe dehydration and poor oral hygiene also pre
dispose to 1ts occurrence Massive doses of pemcﬂlm are almost a
specific To this should be added potasstum iodide and deep
roentgen therapy The latter usually dissipates the residual indura
tion that frequently follows the acute attack

17
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Nausea and Vomiting

Morphine (opiates) predisposes to both nausea and vomiting
since morphine does not rest but rather wcreases gastric motor
activity Dry foods rather than liquid diets are preferable Nothing
by mouth may be necessary for some hours Fifty or 100 mg of
mtramuscular Dramamine or 50 mg of Thorazine may prove very
helpful It may become necesary to resort to nasogastric suction
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Postoperative Parotitis

‘Surgical mumps 15 seen nfrequently but when present may be
2 most uncomfortable and devastating complication Although the
etiology still remains obscure staphylococer have been cultured
from the parotid ducts Early feeding as well as the use of antt
microbials may account for the less frequent occurrence of such
parotitis Chewing gum  particularly 1n older patients may be
beneficial s a prophylactic measure, since 1t prevents stasis 1n the
salivary ducts Severe dehydration and poor oral hygiene also pre
dispose to 1ts occurrence Massive doses of pemicillin are almost a
spectfic To this should be added potassiin jodide and deep
roentgen therapy The latter usually dissipates the residual indura
tion that frequently follows the acute attack

77
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Hiccup

Tiis complication (postoperative singultus) 1s not only un
pleasant but can become exhausting and dangerous The clmician
must rule out such causes as gastric distention, diaphragmatic
irrttation and mmpending uremia The number of therapeutic meas
ures advocated 1s legion Intramuscular mjection of 25 to 50 mg of
Thorazine every 4 to 6 hours has been helpful In extreme cases
which threaten life the crushing or one or both phrenic nerves
becomes necessary
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Early Ambulation

Early ambulation was practiced many decades ago and now has
been rediscovered One cannot standardize 1ts application so that
every patient 1s out of bed on the first postoperitive day However,
we should attempt to ambulate our patients as early as possible The
type of individual, the nature of the operation, the general condi
tion of the patient must be evaluated i determining when to get
tim out of bed We make every effort to have him take a few steps
on the first postoperative day by the second day he 1s usually walk
ng around the room and the hall Such ambulation should mimmize
postoperative phlebothrombosis, thrombophebitis and pulmonary
embolus, also, 1t does much to promote a healthy attitude, duninishes
Intestinal distress and restores body tones The incidence of eviscera
tion and postoperative hermia 1s apparently not increased

79
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Phlebothrombosis and
Thrombophlebitis

It 1s the opinton of some that these two conditions are related m
that phlebothrombosts 1s the early phase and thrombophlebiss a
later phase Phlebothrombosis 1s the dangerous phase, because it

Pulmonary embolus

Fic 55 Phlebo
thrombosis A
thrombus 1n the
popliteal vems or
the pelvic veins
may break away
and produce pul
Popliteal veins monary embol
80

Thrombus
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Fi6 56 This position should never be used It en-
courages the formation of thrombi 1nd pulmonary
emboll The blood pools 1n the pelvis and pressure

o) 1s made on the popliteal vewns nterfering with its
return flow

15 1n this * silent  stage that the thrombus 1s loosely attached to the
vessel wall may break away and produce a fatal pulmonary embolus_
(Fig 55) The signs and symptoms of phlebothrombosis are diffi
cult to detect chmically Low grade, postoperative fever 1s an 1m
portant finding this has been alluded to on page 62 Homan's
sign (pam 1n the calf on forcible dorsiflexion of the foot) may be
present Tenderness may be ehcited with pressure on the calves
the popliteal space or the thigh Predisposing causes to the forma
tion of thrombr are prolonged bed rest and certain dangerous post-
tions that the patient maintains in bed (Fig 56) The most danger
ous positton 1s one 1 which the pelvis becomes the lowest point of
eravity and the popliteal spaces are pressed upon by means of the
knee rest This position produces a stagnation of venous blood and
hinders 1ts return flow

Unfortunately there 1s still room for progress m the prevention
and the treatment of thrombo embolic disease Virchow first
described 1t 1n 1866 Despite the usage of anticoagulants venous
hieation and early ambulation the condition 1s still present Tt has
been suggested that keepine the patient on the operating table for
longer perods of time tn this era of slow operating and extended
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surgical procedures might play a part i encouraging stagnation of
blood and thrombus formation

Thrombophlebitis 1s assumed to be the later stage of phlebothrom
bosis and 1s easter to recognize chinically Older textbooks refer to
1t as phlegmasta alba dolens (mulk leg) It 1s detected easily because
of the pain, the swelling and the edema of the involved extremuty In
this stage the thrombus 15 believed to be firmly fixed to the mtima
of the vessel and therefore rarely produces pulmonary embolt
Possibly the two best methods at our disposal in managing this
condition are the use of enzyme treatment (Chymar) and repeated
sym-athetic blocks
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Evisceration

This complication (Fig 57) 1s hnown to every seasoned surgeon
Although frighteming 1t 1s rarely fatal 1f corrected promptly and
properly There can be no doubt that an inadequate closure of the
abdominal wall 1s one of the most common causes of evisceration,
however, it must be emphasized that the debibtated patient who
does not have the ability to heal can eviscerate regardless of the
type of closure

Nonabsorbable retention sutures should be used n all patients

Fic 57 (A) The presence of watery pink flud on the
dressing 15 called the pink lemonade sign It foretells
an impending evisceration (B) Evisceration 15 usually a
fnghterung sight however if treated promptly and ade-
quately the results are excellent
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who have suffered from a chronic gastro intestinal complaint this
1s particularly true of patients with carcinoma who are in negative
nutritional balance If sutures are removed too soon, evisceration
or postoperative hernia may result (see Suture Removing, p 86)
The preoperative presence of anemia hypoprotemnemua and vitammn
deficiencies must be corrected If the wound closure has been per
formed carefully, and 1f the patients ability to heal his wound 1s
adequate then early ambulation will not predispose to evisceration

One can foretell an 1mpending evisceration if one 1s aware of
what the author prefers to call the pmhk lemonade sign The dress
ng should be wspected daily The presence of a watery pink flud

F16 58 The surgreal repair of a disrupted
wound Heavy nonabsorbable suture materzal
1s used Each bite includes all layers of the
abdominal wall (skin fascia muscle and
pentoneum) These through and through su
tures are not tied untl a runming catgut
suture 1s placed in the fascia (see text)
The running catgut stitch 15 not placed if the
patient s condition 1s poor
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almost always suggests impending evisceration This 1s not to be
confused with a seropurulent or frank hemorrhagic discharge from
the wound The “pink lemontde sign 1s, as 1s name suggests, a
natery pink solution

If the sign 1s present, these patients are not ambulated, the wound
1s strapped firmly, and a firm abdominal binder 1s applied In this
way many cviscerations can be avoided Most of these patents
develop a postoperative herma  ACTH and similar substances pre-
dispose to evisceration Although these substances increase the
healing ability of ectodermal structures they interfere with healing
of denivatives of mesoderm such as muscle and fascia Postoperative
pulmonary complications (coughing distention and vomiting) also
predispose to wound disruption

An evisceration should be corrected surgically as soon as the
diagnosis 1s made There are some who advocate pulling the edges
of the wound together firmly by means of adhesive bridges and
binders this 1s rarely indicated Adequate closure 1s accomplished
best by passing large nonabsorbable sutures (crochet cotton No
10) through the skin the fascia the muscle and the peritonetm of
both sides (Fig 58) These sutures are not tied until a continuous
catgut suture 1s placed It must be recalled that these wounds will
not reveal separate layers as were noted at the first operation be-
cause the peritoneum the muscle and the fascia are usually fused
mto one homogenous mass Therefore the runming catgut suture
includes all layers (particularly fascia) Following the placement
of this suture, the retention sutures are tied It 1s comforting to
know that patients who eviscerate have attained a high degree of
resistance to peritonitis and most of them recover
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Removal of Sutures

It 1s dangerous to adhere to a strict routine of suture removal
on a gnen day The anthor never has subscribed to the idea that
sutures 1n an appendectomy or hermorrhaphy wound should be
removed on the seventh day or i a gastric or a galibladder opera
tion on the tenth day No two people heal 1n exactly the same way
It 15 much safer to remove every second or third stitch after a week
or 10 days If healng seems to be progressing favorably and no
wound separation appears the remainmng sutures can be removed
3to 5 days later
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Shock

If shock 1s present 115 treatment takes precedence over all other
therapy with the exception of visible external hemorrhage The 6
outstanding signs of shock are recogmzed easily (Fag 59)

CLAMMY EXTREMITIES
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Fic 59 The 6 signs of shock
87
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1 The Hippocranc facies 1s grayish, haggard, drawn and hfe
less The word grayish 1s most descriptive, since people n shock
do not have a whitish pallor but rather a sichening gray hue The
pale white pallor 1s suggestive of hemorrhage, possibly associated
with shock but not of shock per se

2 Cold clammy extremuties It 1s simple to feel the hands and
the feet of the patient to determine whether or not this 1s present

3 The temperature 1s usually subnormal The exception 1s the
severely burned patient who has a fever or at times hyperpyrexra
while 1n a state of shock

4 The pulse 1s characteristic mn that 1t 15 rapid feeble and
thready Thready 1s 2 most descriptive word and suggests the “thin
feel of the pulse which 1s easily compresstble

5 Respirations ase increased since the patients in shock suffer
from hypoxia To compensate for this they breathe more rapidly
However the respirations are usually regular

6 The blood pressure 1s characteristic Patients 1n shock have a
defimte hypotension, the degree may vary It 1s safe to say that
most mstances the patient i shock has a systolic pressure below 80

When shock 1s present 1t must be treated before any constderation
1S gtven to any other preoperative management The mnemonic that
the author uses 1n the treatment of shock 1s the word BOMBS

Body heat

Oxygen

Medrcations

Blood and 1ts derivatives

Surgery

Body heat must be mamntamed 1t 1s surprising how frequently

this simple yet most efficactous method of combating shock 1s over-
looked The best way to maintain body heat 1s to sterp the patient
of his cold wet clothing and wrap him 1n warm blankets (Fig 60)
Not only his ventral surface but also his dorsal surface must be
covered Under no circumstances should hot water bottles be
applied to the shocked patient Their cutaneous resistance to
external heat 1s Jow and they are Iikely to develop severe burns
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0-Oxygen

M-Medical &

B-Blood (denvatives)

S-To surgery

Fi6 60 The treatment of shock The pattent should be wrapped
n warm blankets Oxygen 1s administered and the patient 1s placed
m the shock position (head down)



920 Shock

Many a malpractice sutt could have been avoided if the patient 1n
shock had not had hot water bottles applied (see p 25)

Ovxygen must be supplied, sinwe these patients suffer from hypoxia
This can be admmistered either by means of an oxygen room, an
oxygen tent or, as 15 most practical 1 the emergency room a nasal
catheter Shoched patients die from the want of oxygen to the
medulla oblongata (cardiorespiratory centers) The blood supply
to these centers can be increased by placing the patient 1n the shock
position this 1s a modified Trendelenburg position (Fig 60) It 1s
accomplished by using shock blocks which are blocks of wood
approximately 1 foot tall placed under the foot of the bed If such
shock blocks are not available placement of a chair under the foot
end of the bed will suffice

Numerous medications have been advocated One must be par
ticularly cautious m the usage of morphine, since 1t depresses the
respirations If parn 1s not present morphine or any other depressant
1s contraindicated If pamn 1s present 1t can be relieved by a small
dose of a sedative

Blood and 1ts derivatives have a place 1n the treatment of shock
Blood may be the flutd of choice and 15 often Iifesaving but 1t 1s not
without danger It has a depressing effect on the red bone marrow
as well as the ever present dangers of incompatabilities and trans
musston of diseases If shock 15 present m conjunction with hemor-
rhage then blood must be supplied However, 1f nonhemorrhagic
shock 15 present plasma becomes the flurd of choice It 1s necessary
to supply only that iquid which has ¢scaped from the capillary bed
namely plasma When this 1s restored the red cells which have been
corking the capillaries will rectrculate and oxygen will be supplied
to vital organs and centers of the body Plasma must be screened
carefully since certamn viral infections particularly viral hepatitis
have been transmitted via this route Albumin has been advocated
for shock therapy it restores and possibly mamtams an effective
blood volume It has been stated that 50 cc of 25 per cent albumm

(human) given intravenously should pull 175 cc of flurd back nto
the crrculating system 1n 15 minutes Tt would take 250 cc of plasma
or 500 cc of whole blood to do the same At present numerous
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blood expanders and certamn pressurc stabilizers, such as Levophed,
are advocated Excellent monographs on these speaific substances
are available

Surgery should not be contemplated when shock 1s present Only
after the state of shock has been corrected should one attempt to do
defimitive surgery If the patient in shock expires while under shock
treatment, the physician cannot be condemned
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