ANESTHESIA IN CASES OF POOR SURGICAL RISK

Some Suggestions for Decrcasing the Risk
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HEN a patient who is classified as
presenting a poor surgical risk comes
to operation today, he stands a bet-
ter chance of withstanding the
gcts of both the anesthesia and the operation
an he did a few decades ago. Advances in many
ds of medicine have helped to decrease the risk
‘gperation and anesthesia in these cases. For
tance, the use of insulin for diabetes, together
ith other methods of treatment, has reduced
eatly the incidence of complications which ac-
mpanied surgical procedures on such patients.
je preoperative management of patients who
e thyrotoxicosis has reduced the morbidity
d mortality rate accompanying thyroidectomy.
proved operative procedures have decreased
e risk in certain fields, such as the present
gthod of transurethral prostatic resection for
static hypertrophy.

Advances in the field of anesthesia and its re-
d specialties have been of prime importance in
: successful preoperative, operative, and post-
rative management in cases of poor surgical
. These advances are classified broadly as
ows: (1) the evolution of less toxic anesthetic
ts; (2) improved methods of administration
nesthetic agents; (3) the use of a combination
agents and methods, thereby decreasing the
city resulting from the use of a single agent,
instance, the so-called balanced anesthesia as
flously described by one of us (Lundy, 25);
iproved methods of administration of oxygen
other inhalants; (5) supportive measures dur-
the operative and postoperative periad and
pecial measures, such as the use of tracheo-
: aspiration after operation. Finally, the
.and versatility of the anesthetist must be
idered as important contributing factors to
¥ellare of the patient for whom the risk of
tion is great. The patient’s life often de-
s More on the way a certain anesthetic agent
Ministere lfthau on the effects of the anes-

gent itself.
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Various methods have been employed in grad-
ing the degree of risk which each patient presents.

Saklad (36), as a member of a committee of the
American Society of Anesthetists, Inc. studied
problems of classification of anesthetic data and
suggested that the term “operative risk” be sup-
planted by the term * physical state.” The reason
for this suggested change was for the purpose of
limiting many variable factors, such as the type
of operative procedure, ability of the surgeon and
anesthetist, and the type of anesthetic agent the
patient will receive. On the basis of “physical
state,” 4 classes were made, with two additional
classes for emergencies. In brief, the first 4
classes are as follows:

In class 1 are included cases in which organic
pathological change is absent or the pathological
process is localized and does not cause any sys-
temic disturbance or abnormality; for example,
any type of operation for fractures without shock
or loss of blood or uncomplicated hernias.

In class 2 are included those cases in which a
moderate but definite systemic disturbance,
caused either by the condition that is to be treated
by surgical intervention or which is caused by
other existing pathological processes is present;
for example, mild diabetes, mild acidosis, mod-
erate anemia, or mild thyrotoxicosis.

In class 3 are included those cases in which
severe systemic disturbance from any cause or
causes is present. It is not possible to state an
absolute measure of severity, as this is a matter
of clinical judgment. For example, these condi-
tions include complicated or severe diabetes, com-
binations of cardiac disease and respiratory dis-
ease, pulmonary tuberculosis associated with
tachycardia or dyspnea, and severe accidental
trauma associated with shock.

In class 4 are included those cases in which ex-
treme systemic disorders already have become a
threat to life regardless of type of treatment. For
example, these disorders include cardiac decom-
pensation, a combination of cardiovascular-renal
disease with marked renal impairment and of an
operation on a patient already in poor condition
to arrest hemorrhage after much loss of blood,
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One of us (Lundy) suggested a brief classifica-
tion of operative risk as follows: grade 1, pa-
tients in such good physical condition that they
will probably tolerate any anesthetic agent well;
grade 2, cases of so-called average risk, in which the
risk of the operation is greater than the risk of
the anesthesia; grade 3, patients for whom the
anesthetic agent must be selected with care, since,
owing to pathological conditions, the risk of the
anesthesia is as great or greater than the risk of
the operation; and grade 4, patients who are in
such serious physical condition that the use of
any anesthetic agent is dangerous. For such pa-
tients, local infiltration may be used to control
the pain but only half the concentration and half
the usual amount of solution should be employed.

The risk of operation in a certain case can be
evaluated intelligently only after all findings from
physical and laboratory examinations are avail-
able. In certain cases, the effects of pathological
lesions are so well marked that the risk is ob-
viously poor. In others, there may be a number of
obscure and less marked pathological changes
which do not become apparent until the results of
a complete examination have been obtained.

All anesthetic agents may be toxic to human™

tissue, but certain organs and tissues may suffer

more acutely than others. The liver and kidneys |

usually are affected owing to their functions of de-
toxication and excretion (32). Certain anesthetic
agents produce specific damage to certain organs,
such as damage to the tissue of the liver by chloro-
form. When pre-existing damage to such an organ
by some pathological process is present, the toxic
effect of the anesthetic agent becomes more
marked and results in greater inhibition of func-
tion. Therefore, in choosing the anesthetic agent
for a patient who presents a poor surgical risk,
the main factor to consider is to what extent the
agent or agents will affect physiological processes
already impaired. It is difficult and impractical
to attempt to lay down general rules as to the
choice of anesthetic agent for these patients, as
each presents an individual anesthetic problem
(r3). The method of choice is one which will pro-
duce the least deleterious effects in the light of the
existing pathological processes and which, at the
same time, will be adequate for the anticipated
operation. By the choice of the proper anesthetic
agent, skillfully administered and preceded by
careful preoperative preparation of the patient
and accompanied by suitable supportive meas-
ures, it is possible to improve the status of his
risk from one of doubtful outcome to one which
offers him more than a reasonable chance of satis-
factory convalescence and recovery (1, 37).
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GENERAL FACTORS CONTRIBUTING
PATIENT’'S RISK

approximation of the risk of anesthesia and.
tion in a particular case. Important amon
are the estimation of hemoglobin, the Jes
blood pressure, findings on urinalysis, de
cardiac and renal sufficiency, and the gene

debility, and loss of weight. Although a m
tailed examination may uncover further ey
of physiological abnormalities, such infor
may not be essential to the choice of the
anesthetic agent. If these salient featur
weighed and estimated carefully, it is not es
that facilities for a thorough laboratory ex:
tion be available. Some of the more ordina
tors to consider follow. |

Age. Anesthesia and operation are not tol
as well by patients at the extremes of life
respiratory system of infants and young ck
is depressed easily by anesthetic agents. D

plicating factors in the cases of aged pe
Miller observed that the mortality rate of su

as great as that for patients less than 0. Th
for supportive treatment should be an
aged patients (15). Elderly patients fz

the earliest possible time. . B

Habits. The mode of life of a patient.
bearing on the risk. Those who use tobacco!
sively and have accompanying bronchitisare}
to respiratory complications after anesthesl
operation. Chronic alcoholics usually fare
under anesthesia and seem more susceptt
complications during the postoperative P
The same applies to drug addicts, since the
often accompanying nutritional and nervos
turbances. ..

Nervous system. Patients who are “highst
usually are more difficult to anesthetize tha%
of more stolid type. Those who come 10t
ating room worried, frightened, and Wi¢
mental attitude that death is imminent O
they cannot survive the operation do not P&
good risk and often have a stormy conVa®=
Adequate preliminary medication a_nd :
are important therapeutic measures in t

Toxic states. Toxemia, whether at.tnbu_
systemic or malignant disease, infections; *
causes, increases the gravity of the sk ¥
proportion to the degree of toxemia pres€



: Patients who are frail, debilitated,
Serweight, and poorly nourished lack the re-
_o of robust patients to withstand the toxicity
nesthesia and the shock associated with the
~ation. The risk of operation on markedly
nitated patients is always high. The vital
ions of these patients are depressed by even
21| doses of anesthetic agents and great caution
-t be observed to prevent overdosage. Pro-
-ed vomiting is serious, since it leads to nutri-
~a] disturbances, decrease of glycogen in the
or and to the more serious conditions of
aosis and ketosis. The other extreme, also

s, is alkalosis, which can be produced,
2 other conditions, by intestinal obstruction.
Mesity. Obese patients need not necessarily
went a poor surgical risk, but by and large a
sient who is grossly overweight does not have
wood a chance of withstanding anesthesia and
eration as one whose weight is nearer a normal
re. In the cases of obese patients, the opera-
e manipulations often are more difficult and
ty infiltration of the cardiac muscle may be
sent, thereby lowering cardiac reserve and
e or less inhibiting respiratory exchange.

HEPATIC FUNCTION

he liver and the state of its function have an
portant bearing on the anesthesia and its effect
the patient (31). One of the principal functions
he liver is its power of detoxification, including
pxification of certain anesthetic agents (3).
addition, the functions of the liver are inhib-
d and liver tissue is damaged by the action of
ain anesthetic agents in the body. Bourne
d that with the exception of cyclopropane,
anesthetic agents may cause some impairment
hepatic function. The normally functioning
T, however, handles the strain imposed on it
anesthesia and operation well, provided its
e of glycogen is adequate and anoxia is pre-
ited. TIf its function has been impaired by
imia and if nutritional ‘disturbances have de-
ed its supply of glycogen, it then not only per-
15 its normal functions poorly, but its vulnera-
¥ to further damage from the anesthetic agent
treased. The malfunctioning liver invariably
a low content of glycogen which always in-
Ses the risk from the anesthesia and operation.
- Most toxic anesthetic agent to hepatic tissue
oroform, manifested by toxic changes in the
U€S of the liver, degeneration and necrosis,
g to inhibition of function of varying de-
For this reason, chloroform anesthesia has
argely abandoned. Divinyl ether anesthesia
Bay damage the liver, particularly if the
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state of anesthesia is prolonged, but not to the
extent or with the frequency of that produced
by chloroform. Ether anesthesia impairs the
function of a normal liver slightly, causing dimi-
nution of its content of glycogen, hyperglycemia,
and decrease in hepatic secretion, but normal
function is soon resumed during the postoperative
period. Cyclopropane has little, if any, deleterious
effect on hepatic function, and the same is thought
to be true in the case of the very short acting
barbiturates.

The best means of protecting an impaired liver
are diet high in carbohydrates in order to increase
the content of glycogen of the liver before opera-
tion and the maintenance of adequate oxygenation
during the anesthesia and after operation. In
cases of obstructive jaundice, in which the pro-
thrombin time is increased and postoperative
hemorrhage is feared, treatment with vitamin K
before operation is indicated (38). Allen and
Livingstone stated that the early postoperative
fall in prothrombin in cases of jaundice and
biliary fistula seems to be caused primarily by the
inadequate administration of vitamin K before
the operation, rather than from anesthesia, opera-
tive trauma, or hemorrhage. Blood transfusions
are also of value. Adequate oxygenation during
anesthesia is of the utmost importance in protect-
ing the liver against the toxic effects of anesthetic
agents.

RENAL FUNCTION

Although the kidneys are affected directly by
certain anesthetic agents, their function also is
impaired indirectly as a result of the effect of the
anesthesia and operation. Chloroform may pro-
duce direct damage to the renal epithelium.
Ether anesthesia causes a marked decrease in
urinary output, ending in almost complete sup-
pression after an hour or more of anesthesia.
Normal function is resumed in the first 24 hours
after operation. Cyclopropane anesthesia also
suppresses urinary output during anesthesia: this
is followed by a compensatory increase in excre-
tion after operation. Tribromethanol anesthesia
also causes urinary suppression and Veal, Phillips,
and Brooks have shown in rabbits that when even
mild degrees of nephritis are present, the margin
of safety with this type of anesthesia is small (41).
If, at the time of operation renal damage has oc-
curred, anesthetic agents which are toxic to renal
tissue and tend to inhibit renal function will pro-
duce more drastic disturbances in these organs
than if they were normal. Thus, renal insuf-
ficiency markedly increases the gravity of the
patient’s risk.
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Indirect effects of the anesthesia and operation
also have an important bearing on renal function.
These effects, according to Beecher, depend on
several things. A marked fall in blood pressure
during operation can diminish and arrest urinary
secretion. Asphyxia may cause constriction of the
renal vessels, leading to diminished blood flow
through the kidneys and decreased formation of
urine. Owing to the resultant local anoxia, the
glomerular epithelium is damaged and permits the
passage of albumin, proteins, and blood. Loss of
fluids and blood during the course of the opera-
tion also contributes to postoperative anuria. In
cases of advanced nephritis the risk of operation
is not good, and nephritis often is accompanied
by arteriosclerosis, hypertension, and cardiac in-
sufficiency, which further increase the gravity of
the risk (33). In such cases, careful tests for renal
function should be performed and the level of
blood urea and nonprotein nitrogen should be
evaluated. In the preparation of such patients
for operation, the values for blood urea, creatinine,
and nonprotein nitrogen should be reduced as far
as possible by forcing fluids and intravenous
therapy before operation. If these values stabilize
readily to values not grossly abnormal, the patient
may stand operation and anesthesia satisfactorily.

CARDIOVASCULAR SYSTEM

Cardiac insufficiency, if advanced and uncom-
pensated, forms one of the gravest complications
the anesthetist has to face. However, it is agreed
among cardiologists that patients who have many
types of cardiovascular conditions, provided that
compensation is adequate and cardiac reserve is
satisfactory, stand anesthesia and operation re-
markably well (17). Patients who give the most
concern are those who have advanced myocardial
degeneration accompanied by circulatory insuf-
ficiency and marked dyspnea. Although a careful
cardiovascular examination should be routine
before any operation, a fair estimate of the pa-
tient’s cardiac reserve may be obtained from in-
formation the patient can supply. If he does not
have dyspnea or precordial pain, either with or
without moderate exertion, and if he is able to
carry on the usual activities of daily life, it is
probable that his heart will stand the strain of
anesthesia and operation. The risk increases in
proportion to the extent with which his activities
are limited by the cardiac condition. Hyperten-
sion itself does not increase the risk markedly,
provided cardiac reserve is satisfactory. From a
review of the literature, Woodbridge stated, “it
is generally agreed that coronary occlusion,
angina pectoris, congestive failure, and syphilitic
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aortitis carry high operative mortality; and that
valvular heart disease and auricular fibrillation
if uncomplicated by failure, and paroxysma]
auricular flutter, fibrillation, or tachycardia do not
add appreciably to the anesthetic or surgical risk."

RESPIRATORY SYSTEM

Disease of the lungs or of the respiratory pas.
sages obviously has an intimate bearing on the
course of anesthesia, the complications that may
arise and the degree of risk for the patient during
and after operation. The effect is dependent on
the site, nature, and extent of the lesion, to what
extent the lesion will interfere with the supply of
oxygen and its transportation to the body tissues
and the elimination of carbon dioxide. There is
also the added risk of the production of other pul-
monary complications after pperation as a result
of the anesthesia and operation or the extension
of those which existed before operation. Any
pathological condition which lowers vital capacity
to a marked degree increases the patient’s risk.
Moersch stated that the closer the vital capacity
approximated tidal air, the graver was the risk.
Examples of lesions which affect vital capacity
are emphysema, abscess of the lung, tuberculosis,
pneumonia, pleurisy with effusion, asthma, de-
fects of the thorax, and also certain cardiac con-
ditions, particularly mitral stenosis.

A reduction in vital capacity always calls for
particular care in the maintenance of adequate
ventilation during anesthesia. The most impor-
tant factor for accomplishing this is a free airway.
When there is any question of difficulty in main-
taining an adequate supply of oxygen, an intra-
tracheal tube should be inserted after induction
of anesthesia. Kloty pointed out that obstruction
of the upper or lower portions of the respiratory
tract which prevents the free passage of air to the
blood and tissues is always serious; he also empha-
sized the great importance of terminal blockaggof
large numbers of air sacs, which reduces vi
capacity and interferes with adequate exchange
oxygen and carbon dioxide, as well as that
anesthetic gases. One of the greatest hazards of
deficiency of oxygen, as demonstrated by Couf=
ville (6, 12), is its damaging effect on the centrds
nervous system, particularly on the cere
cortex. A few minutes of severe anoxemia may
produce permanent damage. Waters (44) st g
the necessity of maintaining the integrity of the
patient’s mechanism for transportation of 0¥¥*
gen, of maintaining a free airway and main :
adequate tidal exchange, by mechanical means ¥
necessary. For the relief of pain, he furti®
stressed caution in the use of drugs which m&¥
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avate respiratory depression and predispose
stoperative pulmonary complications (43).
\cthma usually does not produce an untoward
_yroical risk. After both ether and intravenous
—entothal sodium anesthesia, periods of relief from
the asthmatic attacks have been observed.

Anemia frequently accompanies pathological
ions of the respiratory system and is present
often when the patient is debilitated and when the
ik of operation and anesthesia is great. This
ondition, owing to the lowered oxygen carrying
capacity of the blood, interferes with adequate
transportation of oxygen to the tissues. When con-
-entration of hemoglobin is less than 8 to 1o grams
per 100 cubic centimeters of whole blood, it is
wise to give a blood transfusion before operation.

When indicated, the value of suction aspiration
of the tracheobronchial tree during the immediate
mostoperative period is assuming major impor-
‘tance in relation to the control and prevention
of postoperative pulmonary complications, such
as atelectasis, massive collapse of the lung and
‘pronchopneumonia (18; 30). According to Hin-
shaw, defective pulmonary drainage appears to
e the primary cause of many cases of pneumonia
after operation. If permitted to exist for long, de-
pression of respiration during anesthesia and the
jmation of viscid mucus may plug a bronchus
‘and lead to lobular, lobar, or massive collapse of
‘the lung. The use of suction bronchoscopy is one
of the greatest advances in helping to lower the
incidence of postoperative pulmonary complica-
tions after anesthesia.

The administration of oxygen, whether by tent,
nasal catheter, or special masks, such as the
B.L.B. (Boothby, Lovelace and Bulbulian)
“oxygen mask, has become of routine importance
in the postoperative management of surgical pa-
tients (8, 42). The administration of 100 per cent
oxygen after operation has been useful in the relief
of gaseous distention. Helium with mixtures of
oxygen may be respired with less effort than
oxygen or oxygen and gir. Treatment with oxygen
and helium has been beneficial after operation for
patients who have asthma and mechanical ob-
struction to respiration as a result of infections,
tumors, foreign bodies, or laryngeal edema.

DIABETES

Generally speaking, modern methods of dia-
betic therapy and anesthesia have lifted the dia-

tic patient out of the group of patients who
Present a poor risk. Unless these patients have
other pathological conditions which in them-
selves would lead to abnormal hazards from sur-
gical procedures and anesthesia, their outlook is
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generally favorable. Other conditions frequently
do exist in cases of diabetes, among which are
tendenciés to coronary thrombosis and cerebro-
vascular accidents. Many clinicians are of the
opinion that the diabetic patient under satisfac-
tory control can even withstand the disturbance
of such agents as ether without untoward reac-
tions. This seems to be true, but with the anes-
thetic agents available we are of the opinion that
we are justified in using those which interfere
least with carbohydrate metabolism. Ether not
only elevates the level of blood sugar but tends
to produce acidosis as a result of postoperative
vomiting and restriction of food. Nitrous oxide,
ethylene, and cyclopropane are suitable since they
only slightly affect carbohydrate metabolism.
Anoxemia may result in acidosis and thus, cyclo-
propane is preferable to nitrous oxide or ethylene,
unless these agents will produce adequate anes-
thesia without deficiency of oxygen. Neff and
Stiles found that Bourne’s buffer phosphate solu-
tion reduced the incidence of postanesthetic
nausea and vomiting with cyclopropane anes-
thesia. Spinal and regional anesthesia also are
satisfactory for diabetic patients. Pentothal
sodium intravenously administered and used
alone or in combination with local or regional
anesthesia also is advocated. If it is necessary to
operate on a patient who has uncontrolled dia-
betes, every effort should be made to control the
diabetes before the operation is performed unless
the operation is urgent. When stabilization has
occurred, any of the suggested methods of anes-
thesia which are adequate for the operation may
be employed and if ether is necessary, it may be
used in minimal amounts.

AGENTS AND METHODS

It would be impractical to attempt to establish
criteria for the types of patients who present poor
surgical risks, but brief mention may be made of
the potentialities of certain anesthetic agents.
A discussion of chloroform and ethyl chloride is
purposely omitted because of their toxicity.
Divinyl ether and tribromethanol have a place in
anesthesia, but the former is somewhat toxic to
the liver, particularly for prolonged administra-
tion, and the latter produces toxic effect on both
the liver and kidneys and is considered safe only
when used as a basal anesthetic agent.

Nitrous oxide. On the basis of its low toxicity,
nitrous oxide and oxygen is safe, but the toxic
effect of the anoxemia which may accompany the
anesthesia definitely is deleterious. If the nature
of'the operation will permit adequate oxygena-
tion, the method is commendable in cases in which
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risk is poor. Local or regional anesthesia used
with nitrous oxide and oxygen permits larger in-
terventions and is relatively safe for these pa-
tients.

Ethylene. Like nitrous oxide, the toxicity of
ethylene is low and better oxygenation may be
obtained than with nitrous oxide. Its uses parallel
those of nitrous oxide.

Ether. Valuable as ether is in anesthetic prac-
tice, its use should be avoided as much as possible
in cases of poor surgical risk, owing to its irritating
action on the respiratory tract which predisposes
to postoperative pulmonary complications, and
the vomiting, acidosis, and hepatic dysfunction
it causes.

Cyclopropane. The value of cyclopropane in
many types of cases of poor surgical risk is incon-
testable on the basis of its low toxic effect on the
liver and kidneys, its anesthetic potency with high
concentrations of oxygen and absence of irritation
to the respiratory system (45). Its use is par-
ticularly indicated in thoracic surgery (33).

Cyclopropane has certain disadvantages, how-
ever. It is a very potent gas and in high con-
centrations is thought to be toxic to cardiac
muscle. Cardiac arrhythmias have been ob-
served during the course of cyclopropane anes-
thesia, but ventricular fibrillation and complete
heart block are among the few that are of grave
significance. If local or regional anesthesia is to be
used with cyclopropane, epinephrine is withheld
from the local anesthetic solution since it increases
the tendency to ventricular fibrillation (4, 10).
Guedel suggested the combination of cyclopro-
pane anesthesia with subarachnoid, peridural, or
local block to increase abdominal relaxation in
certain cases. Another hazard of cyclopropane
anesthesia which cannot be overlooked is its
explosiveness in anesthetic concentrations. It
should never be used in the presence of cautery or
other electrical apparatus. Steps are now being
taken to decrease the hazard of electrostatic
sparks, among which is intercoupling of the anes-
thetist, gas machine, patient, and operating
table (20). When cyclopropane is used with all
proper precautions, its advantages in certain
cases of unfavorable risk far outweigh its hazards.

Intratracheal anesthesia. Respiratory obstruc-
tion and resultant anoxemia should never be

" allowed to persist when such difficulties may be
promptly controlled by passage of an intra-
tracheal tube. In cases of graver risk or in those
in which complications are anticipated, its routine
use may be advisable. The effortless breathing
that results, the ease and control of anesthetic
administration and oxygenation, and the facility
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of aspirating mucus through the tube, all faygr
better control. The intratracheal tube has an.
other important use in addition to its use in anes.
thesia, that is, its value in resuscitation. Prompt
resuscitative measures during operations in the
presence of poor risk are required frequently. The
effectiveness of treatment with oxygen apg
artificial respiration depends on the patency of
the airway. The intratracheal tube assures
patent airway. Reid and Brace drew attention
to the danger of altered cardiac and respiratory
function and circulatory derangement as a resyl;
of irritation of the respiratory tract, particularly
when anesthesia is light. This occurs as a result
of reflex action in the autonomic nervous system
by introduction of intratracheal tubes or other
mechanical airways. ’
Local and regional anesthesia. Since procaine is
the least toxic of local anesthetic agents, its use is
preferred in the cases in which the risk of opera-
tion is great. Infiltration and block anesthesia,

of the safest methods for such patients (26).
cases in which cardiac disease or hypertension is
present, epinephrine is contraindicated in the
anesthetic solution. Hypersensitivity to local
anesthetic agents in certain cases must be borne in
mind, as well as the inadvertent injection of the
solution into a blood vessel.

A few regional methods may be mentioned.
Cervical block, skillfully -performed, produces
adequate and safe anesthesia for most operations
about the neck. For operative procedures on the
upper portion of the abdomen, abdominal
block, bilateral intercostal nerve block of the
seventh to eleventh intercostal nerves, inclusive,
and splanchnic block are valuable procedures.
Splanchnic block, supplemented by one of the
gases, in addition to either abdominal or inter
costal block often is used for operations on the
upper portion of the abdomen in cases in which
the condition of the patient is unfavorable. Per
dural block also may be used with relative safety
For operations on the anus, lower portion of
rectum, perineum, and prostate gland, sa
block carries a relatively wide margin of safetys
Individual nerve block and simple infiltration
frequently are adequate procedures for small 0=
terventions.

Spinal anesthesia. Spinal anesthesia, a!thollgh
preferred in certain cases of poor operative I*
often is contraindicated in others. Here agaif
procaine is the agent of choice, but if the risk of
operation for the patient is fair the use of mety~
caine may be considered because of the longer
duration of effect.
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Regardless of other factors, spinal anesthesia is
_ntraindicated when the value for hemoglobin is
1< than 50 per cent (Dare), or persistent hypo-
“ension, disease of the central nervous system, or
_rked debility exists. Spinal anesthesia is the
referred method for many acute abdominal con-
'u'onS and for operations in the presence of in-
sestinal obstruction. Spinal anesthesia is safer for
nerations on the lower portion of the abdomen
han on the upper. In considering spinal anes-
thesia for a patient of doubtful risk, it must be
remembered that varying degrees of circulatory
and respiratory deficiency are produced through
saralysis of the sympathetic and intercostal
perves. These conditions increase in severity with
the height of the spinal anesthesia, and this cir-
culatory and respiratory deficiency leads to de-
ficiency of oxygen and varying degrees of anox-
emia, the dangers of which have been pointed out.
~ The method of continuous spinal anesthesia as
advocated by Lemmon (22, 23) has certain ad-
vantages for prolonged operations in which spinal
anesthesia appears to be the method of choice.
Jits use may be advantageous for spinal anesthesia
for certain patients whose condition is unfavor-
l able and for whom it is not desirable to give a dose
of the spinal anesthetic agent sufficient for the
| whole operation. By using the continuous method,
a minimal dose is administered and if the patient
s reacting favorably to the effects of the spinal
anesthetic, subsequent doses may be added as re-
quired. In this way it may be possible to prevent
circulatory and respiratory insufficiency, which
often occurs after a single large dose of a spinal
anesthetic agent has been given.

Iniravenous anesthesia. Pentothal sodium is the
anesthetic agent of choice in intravenous anes-
thesia. Evipal soluble (sodium salt of n-methyl-C-
C-cyclo-hexamyl-methyl barbituric acid) although
‘ess potent, also is short acting and satisfactory.
In cases in which intensive treatment with sul-
fanilamide has been given up to the time of opera-
tion, evipal soluble is preferred since it does not
contain sulfur. Adriani (2) demonstrated that
evidences of increased toxicity occur when pen-
tothal sodium is administered to animals that
have been receiving sulfanilamide. Lorhan and
his associates concluded from their experiments
that no cumulative toxic action on the liver orkid-
neys occurred from the administration of sul-
fanilamide and evipal soluble. It is generally felt
that the concurrent use of these agents should be
with caution, if at all.

Ordinary anesthetic doses of pentothal sodium

ve relatively little effect on the liver and kid-
neys, but when the drug is administered too rap-
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idly or in too large doses respiratory function is
depressed acutely. A 2.5 per cent concentration is
preferred. The normal heart and the heart in
which reserve is within normal limits tolerate the
effects of pentothal sodium well. Advanced
myocardial degeneration associated with dyspnea
is a definite contraindication to its use. Most
patients, even when debilitated and intoxicated,
tolerate the effects of intravenous anesthesia satis-
factorily, provided anoxemia is prevented. The
risk to the patient is increased when, in order to
produce satisfactory relaxation for certain opera-
tions, marked respiratory depression and anoxe-
mia are allowed to persist.

The recent trend of opinion is pointing more
and more to the increased usefulness and safety
of intravenous anesthesia combined with various
other methods.

Comment. 1If it is possible to generalize con-
cerning anesthesia in cases of grave surgical risk,
it may be said that combinations of regional anes-
thesia and cyclopropane and oxygen anesthesia,
or regional anesthesia, intravenous anesthesia
and nitrous oxide and oxygen anesthesia possess
the widest margin of safety. The latter combina-
tion obviates the hazard of explosion or fire.
Abdominal wall and intercostal block, when sup-
plemented by intravenous anesthesia and the
continuous administration of oxygen or 50 per
cent nitrous oxide and 50 per cent oxygen by in-
halation, is one of the safest methods for anes-
thetizing patients of doubtful risk. Light pen-
tothal sodium anesthesia forms a satisfactory
supplement to spinal anesthesia when indicated
and aids in the control of nausea and mental
trauma. Small doses, slowly administered, are indi-
cated, since the circulatory and respiratory func-
tionsalready are depressed by the spinal anesthesia.

RISK AND THE OPERATIVE PROCEDURE

Certain operations carry with them more than
the usual degree of risk. Anticipation of the added
risk of such procedures to that already existing
is necessary from the standpoint of intelligent
supportive therapy during the operation. Intra-
cranial interventions usually are serious. It is
important that the method of anesthesia does not
elevate intracranial pressure. Open drop ether
administered by means of an intratracheal tube
is satisfactory for many intracranial operations,
since an obstructed airway tends to elevate intra-
cranial pressure.

Operations on the thyroid gland do not carry
the risk they did in the past, owing to the pre-
operative management of the patient. Crile (14)
stated that the only two absolute contraindica-
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tions to operation on the thyroid gland are per-
sistent delirium and persistent vomiting. Local
infiltration in addition to gas and oxygen anes-
thesia usually is satisfactory. In cases in which
the gland is exceptionally large or is substernal,
tracheal collapse because of prolonged pressure on
the trachea is a serious potential complication.
In such cases, intratracheal anesthesia is -the
safest method, or at least, facilities for prompt
intratracheal intubation should be available.
Patients who do not respond favorably to preop-
erative medical treatment present more serious
risks than those whose basal metabolic rate and
pulse rate do drop satisfactorily after medical
treatment. When the basal metabolic rate and
pulse rate continue to remain above normal levels
despite treatment, many surgeons prefer to per-
form thyroidectomy in two stages.

Most intrathoracic operations, such as lobec-
tomy, pneumonectomy, and open drainage for
emphysema, carry unusual risk. All open opera-
tions on the thorax require delicate anesthetic
control, owing to disturbances of respiratory func-
tion. Cyclopropane administered by means of an
intratracheal tube permits better anesthetic con-
trol than any other method. This method often
is chosen for operations on the diaphragm, such
as in repair of diaphragmatic hernia. Slight
amounts of ether sometimes may be added to in-
crease the degree of relaxation and exposure.

Operations on the stomach, duodenum, gall
bladder, liver, and spleen may present serious
anesthetic problems.

Either low spinal anesthesia or intravenous
anesthesia with pentothal sodium as the anes-
thetic agent has been the preferred method for
transurethral prostatic resection or for other ma-
nipulations on the urethra or bladder (39). Many
of these patients are in poor condition because of
their advanced age, debility, and the prolonged
retention of urine which has resulted in retention
of nitrogenous waste products and uremia.

SUPPORTIVE MEASURES

Modern methods of preoperative and post-
operative treatment and advances in the field of
surgical shock and supportive therapy have
changed the condition of many patients from that
which constituted a poor surgical risk to one for
which the risk was fair or even good. Modern
methods of intravenous therapy, such as adminis-
tration of sodium chloride, dextrose, and so forth,
have been important. Coller and Maddock men-
tioned the importance of the kidneys in main-
taining water balance. They stated that for
seriously ill patients, particularly those who have
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a septic condition, severe disease of the biliary
tract or some renal impairment from any cause,
an intake of water that provides at least 1,500
cubic centimeters of urine daily is often desirable,
Intravenous therapy is important in maintaining
water and electrolyte balance, when, because of
vomiting, fluids cannot be taken by mouth. Drew
and associates stated that in the presence of
shock, treatment, to be rational, must overcome
the severe arteriolar and venular spasm, the
capillary paralysis and dilatation and the great
loss of circulating blood volume. Hypertonic solu-
tion of sodium chloride is used successfully in re-
lieving these effects. The use and value of chemo-
therapy, particularly with the sulfonamide com-
pounds, for infective conditions, is well known.

High in the scale of importance is the treatment
of shock during and after surgical operations (40).
Shock occurs during operation as a result of sev-
eral factors, for instance, the anesthesia, operative
manipulation and trauma, dehydration, hemor-
rhage, fear, exhaustion, and anoxemia. Shock, as
Moon has pointed out, may become a vicious
cycle, associated with low blood pressure, low
volume of circulating blood, and hemoconcentra-
tion. This circulatory deficiency is associated
intimately with oxygen want in the tissues and
with atony of the capillaries. Shock, if allowed to
persist without treatment, tends to become irre-
versible. Varying degrees of shock occur during
any operative procedure, depending on the pre-
operative condition of the patient, the anesthetic,
and the type and duration of the operation. Itis
obvious that debilitated, anemic, toxemic, and
functionally abnormal patients will succumb to
shock both more easily and to a more profound
degree than will more normal patients. There-
fore, the anticipation of the need of treatment for
shock is particularly important in a case in wh
the risk of operation is poor.

If shock is to be treated effectively, it must be
treated promptly. Better still, if it is known that
the patient is in poor condition, the shock sh.oul.
be treated before it actually occurs. This B
accomplished by various measures, depending 0%
the urgency. A fall in blood pressure during the
operation need not be serious if it is not persistent
and if it is not associated with marked loss
fluid or blood. Vasopressor agents, such as
ephedrine or neosynephrin hydrochloride, may be
injected intramuscularly or intravenously in 0
to elevate the blood pressure. If the fall in bl
pressure occurs in the presence of marked loss
fluid (profuse sweating) or is obviously a_tmb“t' i
able to hemorrhage, vasopressor agents give @
transient relief and a false sense of security-
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A pale, cold, clammy patient is in a state of
k and needs fluids, blood, or both. In the
nagement of patients for whom the risk of op-
tion is great it is safest to start an infusion of
_nysiological . saline solution or a 5 per cent solu-
:n of dextrose in physiological saline solution at
beginning of the operation. In this way it is
ible to combat dehydration and shock during
operation by compensating for loss of fluid
and maintaining the volume of circulating fluid
and the electrolyte balance of the tissues. In
addition, if shock appears suddenly or if any
emergency, such as profuse hemorrhage, occurs,
there is no delay in the administration of fluids
or blood. Loss of minutes in the institution of
yreatment for shock may cost the patient his life,
sarticularly if he is in poor condition. Transfu-
sion of blood is the best means of combating shock.
The amount necessary will depend on the pre-
operative level of hemoglobin, the amount of
blood lost during the operation, and the response
of the blood pressure, pulse rate, blood volume,
color, and skin. Refrigerated blood from uni-
versal donors has simplified prompt treatment.
If blood is not readily available, administration
of fluids may be followed by administration of a 6
per cent solution of acacia until blood can be ob-
tained. The use of plasma, which can be stored
in the desiccated state and redissolved before use,
provides all the elements of whole blood for treat-
ing shock, with the exception of erythrocytes. By
its use, shock may be controlled for several hours,
even after marked hemorrhage has occurred.

SUMMARY

Anesthesia in relation to pathological condi-
tions which go to make up the so called poor risk
has been discussed, and suggestions made as to
choice of anesthetic agents and methods.

Stress has been laid on the value of certain
types of treatment and supportive measures
which help to favor the operative and postoper-
ative outlook and lessen the degree of risk.
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