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SUMMARY

Serum potassium concentration during the
thiopentone - succinylcholine induction of endo-
tracheal anesthesia was examined in 53 patients
undergoing elective surgery. There was no
change in serum potassium after thiopentone.
During muscle fasciculation serum potassium fell
by 0.37 meq/L and returned to the initial level
by the end of fasciculation. During muscle re-
laxation there was a further rise of 0.41 meq/L.
The expected increase in serum potassium follow-
ing the administration of succinylcholine is shown
to be preceded by a transient decrease.
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Following the introduction of depola-
rizing muscle relaxants into clinical prac-
tice, data indicating that these substances
increase blood plasma potassium levels
began to appear in the medical literatu-
re (?).

Articles in anesthesiological journals re-
peatedly confirmed this finding (*7), which
has been incorporated into many standard
textbooks ('), and is now generally
accepted. However, there also exists the
contrary opinion that there is no connec-
tion between serum potassium and suc-
cinylcholine induced muscle depolariza-
tion ().

In their recent thorough studies Bali e#
al. ("*9), demonstrated consistent small
increases in plasma potassium following
succinylcholine, although the timing and
degree of the potassium increase varied
with the induction agent. In these as
well as the majority of other studies, the
timing of blood sampling was according to
the clock rather than to clinical observa-
tion. Since both the rate of injection and
the timing of patient response are varia-
ble, and potassium ions are of fundamen-
tal importance in electrolyte balance, we
undertook a study of the changes in serum
potassium concentration at different clini-
cal stages of the induction of endotracheal
anesthesia with thiopentone sodium and
succinylcholine chloride.

MATERIAL AND METHODS

The study included 53 subjects ranging in age
from 17 to 73 years, 34 males and 19 females,
scheduled for elective surgery such as hernior-
rhaphy, prostatectomy, ovarian cystectomy and
orthopedic procedures. All were in good ge-
neral health with no abnormal findings on cli-
nical examination or laboratory investigation,
including normal renal functions and electrolyte
balance. Premedication consisted of oral dia-
zepam, 10 mg, the previous evening and atropine
0.5 mg, meperidine 50 mg, and promethazine
25 mg, by intramuscular injection in the ward
30-60 minutes before anesthesia.
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Table 1. — Mean serum potassium concentrations during five stages of thiopentone - succinylcholine

induction.

Mean serum

Mean change from

Sample potassium  (meg/1) con(trfelq)zla)lue Limits P
Before induction
(control group) 4.20 — —
Statistically
After Thiopentone 4.24 + 0.04 not significant
During fasciculation 3.83 — 0.369 =+ 0.0283 P < 0.05
Statistically
After fasciculation 4.34 + 0.14 not significant
During relaxation 4.61 + 0.411 + 0.0323 P <0.05

Anesthesia was induced with sodium pento-
thal *. The dose was 2.5-3.0 mg per kg body
weight. Succinylcholine chloride ** was inject-
ed in a dose of 1.0-1.5 mg per kg body weight.
The lungs were ventilated with 100 % oxygen
until the cessation of muscle fasciculations when
endotracheal intubation was performed and ven-
tilation continued with nitrous oxide, 60 %, and
oxygen 40 %. Blood samples (4-5 ml) in a dry
syringe were withdrawn from the antecubital
vein of the arm opposite to that of the injection.
No other injections or infusions were given, nor
was surgery commenced, until blood sampling
was complete. The first sample was taken from
all patients before induction of anesthesia. Fur-
ther samples were withdrawn at the following
stages of induction: «) after thiopentone (10
patients); &) during the peak of muscle fascicu-
lation (17 patients); ¢) Immediately after termi-
nation of muscle fasciculation (10 patients); d)
during maximal muscle relaxation (10 patients).
In 6 other patients sampling was petformed at
all of the above stages and the results for each
stage were incorporated into the statistical ana-
lysis of the results.

RESULTS

The results (table 1) are as follows:
after thiopentone there was no statisti-
cally significant change in serum potas-
sium. During fasciculation there was an

*  Sodium thiopentone for injection B.P.,
Abbott Laboratoires Ltd., Queensborough, Kent,
England.

** Succinyl = Taro for Injection U.S.P,
Taro Pharmaceutical Industries Ltd.,, Haifa,
Israel.

average decrease in serum potassium level
of 0.37 meq/l = 0.0283, P < 0.05. Thus
the administration of succinylcholine chlo-
ride after thiopentone produces a biphasic
change in serum potassium concentration.
The phases may be designated as: ) Tran-
sient hypokalemia during the period of
muscle fasciculation and ) Hyperkalemia
which begins during the period of muscle
relaxation. However, absolute hypo or
hyperkalemia were not encountered. Se-
rum potassium levels remained within
normal limits despite the observed chan-
ges.

DISCUSSION

It is difficult to postulate that the tran-
sient hypokalemia, which occurred imme-
diately after the administration of succi-
nylcholine and passed within two minutes,
is due to increased renal secretion of po-
tassium. We suggest that during muscle
fasciculation there is a shift of potassium
ions towards the muscle cells and that
this shift is reversed during the following
phase of muscle relaxation.

It is generally accepted that depolariz-
ing muscle relaxants should be used with
caution in patients with hypokalemia, but
our results indicate that induction with
thiopentone and succinylcholine may also
be dangerous for the patient with hypo-
kalemia.
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