Prolonged Apnea Following Succinylcholine
in Cancer Patients Receiving A B-132
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IN our hospital many patients are receiving
new cancer chemotherapeutic drugs preopera-
tively. A potential hazard of unexpected com-
plications exists in anesthetization of such
patients. In this paper two cases of prolonged
apnea resulting from the use of succinylcholine
in patients receiving a cancer chemothera-
peutic drug, AB-132 or ethyl-N-(bis[2,2-di-
methylenimido]phosphoro) carbamate, are de-
scribed. The inhibitory effects of AB-132 on
blood cholinesterase levels are presented.

Case Reports

Case 1. A 52 year old man with inoperable
squamous cell carcinoma of the left lung was
treated with a cancer chemotherapeutic drug,
AB-132, at an intravenous dosage of one gram
daily for ten consecutive days. During the
course of chemotherapy he experienced occa-
sional episodes of nausea, vomiting, dizziness
and tiredness. Physical examination and lab-
oratory findings were otherwise not remark-
able. Bronchoscopy was scheduled to evalu-
ate the effect of chemotherapy. Preanesthetic
medications were 50 mg. of meperidine hy-
drochloride and 0.2 mg. of scopolamine
hydrochloride, intramuscularly. Induction of
anesthesia was carried out with intravenous
thiopental sodium (125 mg.). After 80 mg.
of succinylcholine intravenously (about 1.0
mg./kg.) and hyperventilation with oxygen,
bronchoscopy was performed during apnea.
Following bronchoscopy the patient failed to
resume spontaneous breathing. To rule out
hyperventilation as the cause of apnea, inter-
mittent periods of hypoventilation (500 ml.
at four times a minute with oxygen) were
tried but found ineffective to initiate respira-
tion. Two separate doses of 2.5 mg. of n-allyl-
normorphine were administered intravenously
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without return of spontaneous respiration. The
trachea was then intubated and the lungs ven-
tilated with 40 per cent oxygen in air with a
Bennett intermittent positive-pressure machine
for a subsequent four and one-half hours. Not
until seven hours after administration of suc-
cinylcholine did he start to move his arms and
legs, open his eyes, and show adequate spon-
taneous respiration. It should be pointed out
that following extubation the patient acknowl-
edged complete awareness of the preceding
events. In the following 30 hours he had
several episodes of hypoventilation, brady-
cardia, and hypotension. In spite of success-
ful resuscitation and supportive measures, he
expired on the second postoperative day. Au-
topsy revealed squamous cell carcinoma of the
left lung with metastasis to the mediastinum
and the presence of bronchopneumonia.

Case 2 was a 74 year old man with a diag-
nosis of papillary carcinoma of the urinary
bladder with regional metastases. As radical
surgery was thought contraindicated, he was
treated with AB-132 at an intravenous dosage
of one gram daily for four days. He was then
scheduled for cystoscopic examination. Pre-
anesthetic medications were 4 mg. of mor-
phine sulfate and 0.2 mg. of scopolamine
hydrochloride, intramuscularly. Induction of
anesthesia was carried out with 25 mg. of
meperidine hydrochloride and 500 mg. of thio-
pental sodium intravenously in divided doses.
Anesthesia was maintained with N,O and O,
mixture. At the end of the cystoscopy 20 mg.
of succinylcholine (about 0.3 mg./kg.) was
administered to facilitate bimanual abdomino-
rectal examination. Spontaneous respiration
failed to return for over an hour after the
administration of succinylcholine. Fortunately,
this patient’s subsequent postoperative recov-
ery was uneventful.

Discussion

Prolonged apnea after succinylcholine has
been discussed in detail by Foldes et al.t The
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Fic. 1. The molecular structural formula of
AB-132 or ethyl-N-(bis(2,2-dimethylenimido)-
phosphoro) carbamate.
two general causes for prolonged apnea after
succinylcholine are a low plasma pseudocho-
linesterase level and an altered sensitivity of
the myoneural junction.?

1t has become apparent that a sharp clinical
distinction between the two forms of neuro-
muscular block, depolarizing and the non-
depolarizing, may not be possible. Various
investigators have suggested that many cases
of prolonged apnea after succinylcholine are
due to the development of a dual block in
which reversal of the apnea by neostigmine or
edrophonium is accomplished.?+ However,
the administration of neostigmine to patients
with a low esterase level will not shorten the
duration of apnea due to succinylcholine, and
may well intensify it.

In the present two cases the probable cause
for prolonged apnea was believed to be a
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low blood cholinesterase level. Since both
patients had normal liver function tests, any
reduction of cholinesterase activity was the
likely result of AB-132 received prior to
operation.

AB-132 or ethyl-N-(bis[2,2-dimethyleni-
mido]phosphoro) carbamate (fig. 1) is one of
the antitumor agents currently being investi-
gated in patients with solid tumors.5»¢ How-
ever, the drug is toxic, and its administration
may cause many undesirable side effects.”

In order to evaluate the effects of AB-132
on blood cholinesterase levels, various amounts
of the compound were added in vitro to equal
aliquots of a plasma sample from each of four
healthy blood donors. A typical dose-related ef-
fect can be seen in figure 2 in which, when the
concentration of AB-132 was increased from 0
to 0.2 per cent, the cholinesterase activities in
terms of A pH/hour measured by the electro-
metric method of Michel® were found to de-
crease from 1.044 to 0.136.

To establish the in vivo inhibitory effect of
AB-132, the cholinesterase levels in plasma
and red blood cells of four other cancer pa-
tients were measured before, during and after

IN VITRO EFFECT OF
AB-132 ON PLASMA
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Fic. 2. The in vitro inhibitory effect of AB-132 on the plasma cholinesterase activities of a
healthy blood donor.
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Fic. 3. The in vivo inhibitory effect of AB-132 on the cholinesterase levels in plasma and red
blood cells of two cancer patients, A and B, receiving AB-132 therapy.
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Fic. 4. In vivo inhibitory effect of AB-132 on the cholinesterase levels in plasma and red

blood cells of two cancer patients, C and D, receiving AB-132 therapy.
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a course of AB-132 therapy. It was found
that following the intravenous administration
of a single dose of 0.5 or 1.0 g. of AB-
132 the plasma pseudocholinesterase levels
dropped markedly without significant decreases
in true cholinesterase activity (figs. 3 and 4).
On repeated daily administration of the drug
both the true and pseudocholinesterase activi-
ties decreased to as little as 20 per cent of
the initial levels. Thus, AB-132 is a potent
inhibitor of cholinesterase. The exact mech-
anism of inhibition of cholinesterase is not
known. Since the cholinesterase activities
failed to return to normal until 30 to 40 days
after the cessation of AB-132 therapy, it re-
sembles the long acting inhibition of di-iso-
propylfluorophosphate. In a separate study®
it was found that on the basis of molar con-
centration, the degree of inhibition of cholin-
esterase by AB-132 is much greater than the
combined inhibitory effects of nitrogen mus-
tard and urethane. Thus, it seems that the
organic phosphorous group in the molecular
structure of AB-132 may also have inhibitory
effect on cholinesterase.

From these studies, it is concluded that suc-
cinylcholine should not be given during anes-
thesia to patients receiving this cancer chemo-
therapeutic agent, AB-132. Determination of
blood cholinesterase levels in these patients
before operation should be encouraged. With
the availability of a simple test-strip method
of determining serum or plasma cholinester-
ase,l® the effect of new drugs on the cholin-
esterase activity can be determined preopera-
tively. In the absence of a cholinesterase
determination the possibility of prolonged
postanesthetic apnea following the adminis-
tration of depolarizing relaxants to patients
receiving new drugs must be kept in mind.

Summary

Two cases of postanesthetic prolonged apnea
were presented. One patient failed to resume
spontaneous breathing until seven hours after
the intravenous administration of 80 mg. of
succinylcholine and expired on the second
postoperative day. Another patient had apnea
of one hour following the intravenous adminis-
tration of 20 mg. of succinylcholine. Pro-
longed apnea was attributable to the inhibition
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of the plasma and red blood cell cholinesterases
by a antitumor agent, AB-132, which was
given to the patients prior to operation. The
marked inhibitory effects of AB-132 on blood
cholinesterase were demonstrated both in vitro
and in four other cancer patients on AB-132
therapy. It is concluded that succinylcholine
should not be given during anesthesia to pa-
tients receiving this cancer chemotherapeutic
agent,
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