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Abstract

Succinylcholine is a depolarizing, muscle relaxant, that
commonly used to facilitate endotracheal intubation, es-
pecially in emergency surgery or patient with difficult intu-
bation. However succinylcholine is associated with severe
hyperkalaemia, arrhythmia and cardiac arrest especially in
severe burn and neuromuscular disease and renal failure.
We report a case of young boy with underlying Obstructive
Sleep Apnoea (OSA) presented for bleeding post tonsillec-
tomy, who developed cardiac arrest following administration
of succinylcholine. In this case report, we discuss regarding
possible mechanism and treatment.
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Introduction

Succinylcholine is an old depolarizing muscle relax-
ant, commonly used to facilitate endotracheal intuba-
tion especially in emergency surgery. It is a very popular
muscle relaxant in view of the favorable pharmacoki-
netic property that are predictable fast onset and short
duration of action. Few of the known side effect of suc-
cinylcholine are hyperkalaemia, cardiac arrhythmia and
cardiac arrest [1]. Even though this is a very rare compli-
cations, it is fatal and can cause high morbidity and mor-
tality if hyperkalaemia is not managed accordingly [2].

Case Presentation

We report a case of 12-years-old boy with under-
lying OSA, who was on home CPAP machine. He was

obese with body mass index of 35 kg/m?. He was diag-
nosed to have recurrent tonsillitis and was schedule for
elective Adenotonsillectomy. Premedication round was
done prior to surgery and no obvious abnormality de-
tected. No premedication drug was given on the night
prior to surgery. Baseline blood investigations were
normal; white blood cell count of 10.6 x 1079/L, hemo-
globin was 13.6 g/dL, hematocrits of 42% and platelet
count was 385 x 1079/L; renal profile: Blood urea of
3.9 mmol/L, sodium of 137 mmol/L, potassium of 4.3
mmol/L. No arterial blood gas (ABG) available prior to
surgery.

Hemodynamic was stable prior to induction in oper-
ation theatre (OT) with blood pressure (BP) of 121/82
mmHg and pulse rate (PR) of 108 beats/min and no
arrhythmia on cardiac monitor, oxygen saturation was
100% under room air. He was induced using total in-
travenous anaesthesia (TIVA) using intravenous (IV)
Propofol and Remifentanil. IV Atracurium 40 mg (0.5
mg/kg) was given to facilitate intubation. Intubation
and ventilation was uneventful. Hemodynamic was sta-
ble throughout the surgery. Blood lost was minimal and
patient was extubated post-operatively. He was ob-
served in the recovery bay for 30 minutes where blood
pressure and heart rate was stable before admitted to
Intensive care unit (ICU) for monitoring in view of pa-
tient was on home CPAP machine prior to surgery.

However, when the patient arrived in ICU, he had
few episodes of vomiting mixed with blood about 200
ml. BP was low, 88/55 mmHg and heart rate was 140
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Figure 1: Patient's General Anaesthesia form during the incidence.

beats/min. He was given intravenous normal saline
0.9% about 10 cc/kg then blood pressure was subse-
guently normal. The Ear, Nose and Throat (ENT) sur-
geon was informed to review the patient urgently and
he was subsequently decided for wound exploration in
OT for bleeding post-tonsillectomy. He was transferred
to OT for urgent surgery. The patient remains conscious
and alert, BP was 130/70 mmHg and pulse rate was 110
beats/min and oxygen saturation (Sp0O,) was 99% under
nasal prongs 3 L/min. He was induced with IV fentanyl
50 mcg, IV propofol 50 mg and IV succinylcholine 75 mg.
Intubation was uneventful. Initial vital signs post intuba-
tion was BP of 130/70 mmHg, pulse rate of 105 beats/
min and SpO, was 100% and end tidal CO, (ETCO,) was
37 mmHg Figure 1.

It was unexpected that five minutes after intubation,
noted brief episodes of ventricular fibrillation (VF) on
cardiac monitor followed by asystole. Cardiopulmonary
resuscitation (CPR) was commenced, and then patient
developed VT and VF. Biphasic defibrillation with 100
joules, then twice with 150 joules before sinus rhythm
was restored. Total duration of CPR before return of
spontaneous circulation (ROCS) was 20 minutes. During
CPR, total of 7 mg IV adrenaline was given to patient.
After ROCS, blood pressure was 70/45 mmHg, heart
rate 130 bpm, IV noradrenaline at 0.3 mcg/kg/min and
IV Adrenaline at 0.2 mcg/kg/min was started to support
the BP. BP pickup to 112/65 mmHg and heart rate was
140 beats/min. Arterial blood gaseous (ABG) was done
post resuscitation and showed severe metabolic acido-
sis with hyperkalemia; The pH was 6.83, pCO, was 45.3
mmHg, pO, was 250 mmHg, Bicarbonate was 7.3 mmHg
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and base excess of negative 26.4 mmHg and potassium
was 6.4 mmol/L. Immediate action were taken, we start-
ed sodium bicarbonate (NaHCO,) 8.4%, 100 mls slow
bolus over 20 minutes, IV calcium gluconate 10 mmol,
IV insulin 10 unit and IV dextrose 50%, 50 mls. Repeat
ABG after 1 hour show some improvement with the pH
of 7.18, pCO, of 48 mmHg, pO, of 235 mmHg, bicarbon-
ate of 17 mmol and base excess of -16 mmol. Surgery
was continued since patient was stable following resus-
citation. Noted large amount of blood clot at left superi-
or pole of tonsillar bed with slow oozing after blood clot
removed. The bleeding was able to be secured.

Patient was transferred back to ICU for post resus-
citation care. In ICU, hemodynamics was supported
with IV Noradrenaline and IV Adrenaline. An electrocar-
diogram postoperatively showed sinus tachycardia. A
transthoracic echocardiography showed no abnormali-
ty at all. The patient regained full consciousness after 12
hours post event despite still on double vasopressors.
He developed rhabdomyolysis with creatine kinase (CK)
of 7200 U/L and also anuric acute kidney injury (AKI),
which required intermittent dialysis. Vasopressors sup-
port was off after 48 hours and he was extubated after
72 hours in ICU. Patient general condition was improved
and stayed in ICU for total of nine days and dialysis was
done at every other day (EOD) during ICU stay. Patient
was discharged to general ward and stayed for anoth-
er 10 days. He was dialyzed twice in general ward be-
fore discharged home. Upon discharged, patient was
well and urine output was good with improving renal
function. Renal profile before discharged was marked-
ly improved and he was under nephrologist follow-up
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upon discharged from hospital. He was able to go back
to school after one week resting at home. Patient cog-
nitive and memory was good on subsequent follow-up
and there was no memory regarding the event.

Discussion

Succinylcholine is depolarizing muscle relaxant drug,
commonly used worldwide, as a drug of choice to facili-
tate rapid sequence intubation (RSI) especially in emer-
gency surgery or patient with difficult airway [3]. Ace-
tylcholine and succinylcholine both activate the acetyl-
choline (Ach) receptor at the motor end plate of striated
muscles, subsequently will lead to depolarization of the
muscle membrane and subsequently efflux of potassi-
um ion. Succinylcholine produces a longer depolariza-
tion of muscle membrane compared with acetylcholine
[2]. This is accompanied by fast leakage of potassium
into the circulation leading to increase of serum potas-
sium concentration of 0.2 to 1 mmol/L in healthy per-
son. RSI with IV succinylcholine and propofol was done
in this patient in view of to anticipate difficult intubation
as this patient is obese with OSA and also having active
airway bleeding. Despite the gold standard for RSI, suc-
cinylcholine serious adverse effects soon become evi-
dence in multiple reported cases [4-6].

In compromised patient, for example in burns, ure-
mia, disused atrophy and myopathy, a sudden severe
hyperkalaemia may result in cardiac arrest [1]. Howev-
er, in this patient, baseline potassium was 4.3 mmol/L.
By increasing 0.5 to 1 mmol/L, patient’s plasma level of
potassium may raise higher than 5.3 mmol/L. This level
is more than enough to trigger arrhythmia especially in
the patient with hemodynamic instability such as bleed-
ing post adenotonsillectomy with compromised airway,
so with the element of tissue hypoxia may cause cardiac
muscle become irritable and easily developed cardiac
arrhythmia. The issue of whether to use succinylcholine
or rocuronium for rapid sequence induction has been
continuously debated [7,8]. However since our patient
was stable prior to induction and sugammadex was not
widely available, succinylcholine was still is the drug of
choice in this patient.

This patient also had significant amount of blood
loss before proceed with second surgery, will lead to
hypotensive and tachycardia of which was well resus-
citated. Significant bleeding also can lead to rhabdo-
myolysis, cause destruction of cell wall and will cause
release of intracellular contents like Potassium, magne-
sium, phosphate [2]. It will contribute to hyperkalemia
in this patient and subsequently cardiac arrhythmia.
Patient also developed cardiac arrest and required CPR.
CPR itself can worsen rhabdomyolysis [9]. Furthermore,
retrospective interview of this patient noted no histo-
ry of sudden cardiac death, musculoskeletal disease or
myopathy to support this illness. There was a reported
case of cardiac arrest in the patient post-adenotonsil-
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lectomy due to unrecognized rhabdomyolysis where
most probably the patient had heritable metabolic
myopathies but demonstrate negative test for MH [5].
Bleeding also will lead to metabolic acidosis especially
if volume of blood loss was not replaced accordingly in
this patient which may exacerbate the hyperkalaemia.
This is supported by one reported case in patient with
severe metabolic acidosis and haemorrhage [10].

Conclusion

At present very limited option available for short
acting non-depolarizing relaxant for RSI like succinyl-
choline except high dose rocuronium [11]. However, if
succinylcholine is indicated, it must be used with cau-
tion due its side effect especially related to cardiac ar-
rhythmias [12]. This case is hopefully giving a lesson that
any young child presented with haemorrhage required
careful consideration of the use of succinylcholine and
when they develop arrhythmias, hyperkalaemia should
be suspected and managed rapidly to prevent resistant
arrhythmias during surgery. Even though this case is
rare, none the less asystole and death is devastating to
the relatives and medical personnel.
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