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CASE REPORTS

Possible Atypical Silent Heterozygotes with
Extremely Low Esterase Activity

Kentaro Tsvepa, M.D., and Daxte Brzzamu, M.D.*

The presence of atypical plasma cholin-
esterase has long been recognized as a cause
of prolonged apnea after succinylcholine ad-
ministration.  Following the original descrip-
tion of atypical or dibucaine resistant cholin-
esterase by Kalow and Genest! a fluoride
resistant tvpe was reported by Harris and
Whittaker = (1961) and a silent type by Liddell
ot al® The genes for these abnormal cholines-
terases are suggested to be aflelie, autosomal,
nondominant and nonrecessive, although their
modes of transmission are still under investiga-
tion. In addition, C; variant type was identi-
fied by Harris et al. in 1963. This report con-
cerns a case of prolonged apnea following suc-
cinylcholine in which the propositus exhibited
unusually Jow atypical plasma cholinesterase
activity which may have contributed to the
severity of the apnea.

In the following presentation, E,* will desig-
nate the gene for the usual type of plasma
chlorinesterase, E,®, the gene for the atypical
plasma cholinesterase, and E,*, the “silent”
gene.

Case Reront

An 81 year old well-developed, well-nour-
ished and moderately obese white woman
underwent skin graft for ulcers due to periph-
eral vascular disease on both legs. This was
her first hospital admission. She had not been
serjously ill until the present illness, except for
osteoarthritis.  She was given premedication
of 50 mg. of meperidine and 0.4 mg. of at-
ropine.  Induction was accomplished with 80
mg. of 0.4 per cent thiopental by drip, fol-
lowed by 40 mg. of succinylcholine and the
trachea was intubated. Anesthesia was main-
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tained with 50 per cent nitrous oxide-oxygen,
with one dose of 20 mg. of meperidine intra-
venously.  One half hour after the induction,
it was realized that the patient had not re-g
sumed respiration.  Operation was started one 3
hour after induction without evoking any re- S
spiratory response.  Attempts were made ton
induce respiration by stimulating the trachea
and by allowing carbon dioxide to accumu-
late, but without success. These procedures
were repeated several times during the opera-
tion. Manual contral of ventilation was casily 5
maintained. Preoperative blood pressure, 12079
70, and pulse rate, 76, were relatively un-
changed throughout the operation.  Two howrsy
after induction, 250 mg. of nikethamide wasQ
given, which briefly increased her pulse rate mg
110 without respiratory effect. Ten minutesS
later 10 mg. of edrophonium was administered
without effect.  Nitrous oxide was then dis-g
continued.  The operation  was  completed3
three hours after induction at which time theS
patient was totally flaceid.  The pupils werel
mid-dilated equally, fixed centrally and lhcé
light and comcal reflexes were absent.  Oneg
hour later, the pupils reacted to light for the@
first time transiently and sluggishly; the comeald
reflex remained absent.  The patient  wass
transferred to the recovery room and p]:wod%
on a respirator.  Her condition remained un-®
changed except for sporadic fasciculations ;mdg
barely visible twitchings in both arms. Vitalg
signs were stable throughout this period. Niné2
and one half hours after induction the patien
appeared to respond slightly to pain stimulig
Ninety minutes later the patient was able tos
move a hand slightly and very slowly on rex
peated commands.  After a further ninetyS,
minutes she attempted to move her handy
voluntarily to her mouth in an unsuceessful®
attempt to remove the endotracheal tube.
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After another hour, the patient attempted to
remove the tube more intently  this  time.
This was thirteen and one half hours after
induction. The following moming, cighteen
and one half hours after induction, the patient
was conscious and triggering the respirator,
After thirty minutes of observation without
respirator, the trachea was extubated. The pa-
tient stated that she did not remember any-
thing following induction except that she could
recall trving to remove the “thing” in her
mouth and that she could not move her hand
well because she felt “very weak.” On the
second  postoperative day a blood  specimen
was drawn for the investigation of plasma
cholinesterase. . The method of collection and
preparation of the specimen are  deseribed
clsewhere.?

RestrLTs oF CHOLINESTERASE DETERMINATIONS

On the first test the proband’s esterase
tivity was reported as nil and it was assumed
that she was a silent homozygote.  However,
since her son’s cholinesterase was  consistent
with that of atvpical normal heterozygote, the
proband was reinvestigated ten days later. At
the same time liver function tests were done
and reported within normal limits.  The pro-
band’s only surviving sister, quite healthy at
the time, was also investigated.  The results
are shown in table 1 and the genealogy of the
family is shown in figure 1.

CoNMMENT

Since the number of siblings and their off-
spring available for the investigation was
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limited, the genotype of the sisters could not
However, from theS

be definitely established.

data shown above, it was assumed we wcrc§
dealing with a case of atypical silent heterozy-§
gote, although another possibility exists ing
that this could be an atypical homozygote. A=
peculiar feature of the patient and her sistcrg
is that their esterase activities were extremely 2
low compared with previously published and2
genetically determined atypical silent heterozy-$
gotes.  Since the patient was quite healthy D
until the time of admission, well-nourished nt%
the time of operation, with normal liver func-g
tion, and since the patient’s sister had neverg
been hospitalized or seriously ill and was in3
goad health at the time of investigation, it may§
well be assumed that these low values were in-&
herent to the sisters.

It is difficult to explain these findings on the
current theory of the allelic antosomal genes.
The existence of a gene which praduces plasma,
cholinesterase with a dibucaine number char-
acteristic of the atypical gene but with ex-
tremely low esterase activity may be postulated.
But this is unlikely, because if it were so, lht:-ELh
dibucaine number of the proband’s son wouldy
he expected to be higher.  Simpson andG
Kalow * have discussed the nonallelic theory 3
of inheritance of the “silent”™ gene. Assump—%
tion was made that s(suppressor) gene nnd%
S(nonsuppressor) gene exist on some otherS
locus and that one s gene is not sufficient toS
suppress two genes.  They concluded thatS
suppression is selective because otherwise, a®
double heterozygote (E,*E,*Ss) would be ex- X
pected to have a dibucaine number of thc§
atypical normal heterozygote with Jow esteraseQ
activity. These authors also feel that suppres-S
sion of the allele E,° is unlikely as this cx-g
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planation predicts too high a frequency of in-
dividuals with no esterase activity. The sup-
pression of the allele E® is again not likely,
since no segregation of E;* has been observed
from seven offspring of one critical mating
(E,"E,*Ss X E,*E,"S5).¢ However, they sug-
gested further study of the offspring of mat-
ings (E,"E;*Ss X E,"E,"SS) as a critical test
of the last hypothesis. A quarter of the off-
spring would be E;"E;2SS (E,"E;* by allelic
theory). Although it is not possible to draw
any definitive conclusion from the data ob-
tained, we believed that the case in question
might be explained on the basis of the last
hypothesis: the existence of s(suppressor)
gene which is abnormally active. It is also
possible that this may be due to environ-
mental factors as could be inferred from Simp-
son and Kalow’s study on the esterase activities
in the families and twins they studied.?

The use of edrophonium in this case was
inappropriate.  Respiration and post-tetanic
facilitation should have been demonstrated be-
fore the administration of any anticholinesterase.
However, Vickers$ has reported a case in
which neuromuscular block worsened follow-
ing neostigmine administration in spite of the
demonstration of post-tetanic facilitation. Cau-
tion should be exercised in the use of anti-
cholinesterase.

SUAIMARY

A case of prolonged apnea following 40 mg.
of succinylcholine was reported.  The dura-
tion of apnea was ninc and onc half hours.
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Investigation of the family showed the pa-o
tient to be a possible atypical silent heterozy-3
gote with extremely low esterase activity, forg_
which an explanation was postulated. g
3
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Dr. B. Ghandi for her help in preparing this re-g
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Fierro for his guidance.
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