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Anaesthesia induced 
rhabdomyolysis  - 
A CASE REPORT 

Anaesthesia-induced rhabdorayolysis (AIR) is a rare but 

serious complication of general anaesthesia. We report 
the occurrence of this event in a prevmusty healthy 
three-year-old male, with a strongly posilive family 
history of Duchenne muscular dystrophy. Following an 
unevenOCui anaesthetic, which included succinylcholine, 
myoglobinuria developed and led to renal failure which 
fortunately reversed with conservative treatment. Based 
on review of reports" of similar cases, it is clear that 
sugcir~ylcholine should be avoided in paediatric patients 
with known myapathy or at high risk for latent myopathy. 
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Acute paroxysmal rhabdomyolysis with myoglo- 
binuria is a rare event which may be precipitated by 
a number of "triggers" including drugs, especially 
the combination of halothane and succinyleholine, 
used commonly in anaesthesia. ~ Although the signs 
and symptoms may resemble an incomplete form 
(or "forme fruste") of malignant hypertherrnia, 
temperature elevation is not seen. Often patients are 
found to have a previously clinically inapparent 
myopathy (most frequently Duchenne muscular 
dystrophy DMD). The following case is presented 
as it illustrates many of the common features of 
other reports of rhabdomyolysis or myoglobinuria 
following general anaesthesia. 2-1z 

Case Report 
A previously healthy three-year-old (18 kg) was 
anaesthetized for elective orchipexy. Develop- 
mental milestones were normal as was physical 
examination on admission. A positive family his- 
tory of Duchenne muscular dystrophy was obtained, 
with two maternal uncles dying from DMD in their 
early twenties. The mother had had a serum CPK 
level drawn previously (to establish carrier status) 
but the value was non-diagnostic (i.e. in the high 
normal range). 

An inhalational induction was employed using 
N20/O2 and halothane. Subsequently, an IV line 
was established and atropine 0.1 mg along with 
succinylcholine 20 mg was given; the patient was 
intubated without difficulty. The patient was main- 
rained, breathing spontaneously, on halothane and 
N20/O2 for the duration of the one-hour procedure. 
The anaesthetic was uneventful as was emergence 
in the recovery room, and in particular, no tempera- 
ture elevation was seen at any time. 

Postoperatively poor urine output was noted, and 
over the first 24 hours only a small amount of 
"tea-coloured" urine was passed. This tested posi- 
tive for blood and protein (dipstick), but unfor- 
tunately none was sent for myoglobin assay. Late 

CAN ANAESTH SOC I 1983 ; 30:3/pp295-298 



296 CANADIAN ANAESTHETISTS ~ SOCIETY JOURNAL 

on the first postoperative day, a significant change 
in serum potassium was noted as well as BUN and 
creatinine. At approximately the 48-hour mark, a 
capillary sample for K § was reported as 9.7 mEq/l. 
(N 3.2-5.5). Kayexelate, mannitol and furosemide 
were administered and the serum potassium level 
fell promptly, however, urine output remained low 
(5-0 cc/hr). Serum CPK was massively elevated at 
124,900 u (N 120 u) as were SGOT and LDH. BUN 
and creatinine continued to rise over the first four 
days to peak values of 80 and 4.0 respectively. A 
peritoneal dialysis catheter was inserted and used 
briefly; however, renal function gradually returned 
over the next week. Serum CPK fell to 1,490 u by 
day 10, but had risen again to 7,600 u by discharge 
on day 17. 

While recovering from the renal failure, the 
patient displayed muscle weakness which was 
characteristic of Duchenne muscular dystrophy. In 
view of the strong family history, a presumptive 
diagnosis of DMD was made. Unfortunately mus- 

cle biopsy for confirmation was not possible and the 
patient's family has since been lost to follow-up. 

Discussion 
The diagnosis did not become clear in this case un- 
til several days following surgery, and although 
specific identification of myoglobin in the urine was 
missed, there seems little doubt that acute myoglo- 
binuria secondary to anaesthesia and an underlying 
myopathy best explains the course of events. 

A survey of the literature reveals more than a 
dozen similar cases 2-~2 occurring in the last 20 
years.  In all cases myoglob inur i a  deve loped  fol low- 

ing use of succinylcholine. The ages of the patients 
ranged from three to 20 and the majority were male. 
In most eases, halothane was the inhalational agent 
used. In approximately one half of the cases, either 
the relaxation from succinylcholine was incomplete 
or a second dose was required for intubation. The 
intraoperative courses varied from uneventful to 
cardiac arrest, z'7'9 Temperature elevation was rare; 
invariably the serum CPK was massively elevated 
(isoenzyme specific for skeletal muscle) as were 
other enzymes. If renal failure occurred, recovery 
was the rule. In most, but not all cases, the 
retrospective diagnosis of myopathy was made, 
usually Duchanne's; regardless, a familiar pattern 
of myopathy was noted. Muscle biopsy in most 
cases was confirmatory for myopathy 2'6-9 and in 

the one case where halothane-caffeine conlracture 
was tested, the result was normal. 8 Another patient 
in whom MH could not be diagnosed clinically, was 
subsequently found to have a positive halothane- 
caffeine contraeture test. 22 

The mechanism of this process is not clearly 
understood. Theories range from an exaggeration of 
the normal response to depolarizing neuromuscular 
blockade 2'6's to an incomplete form of malignant 
hyperthermia, t~ It has been shown that the 
paediatrie age group is susceptible to muscle injury 
from succinylcholine, as evidenced by elevations of 
serum CPK 13'2~ and by the presence of myoglobin 
(at least transiently) in the blood. 14'19 Certain 
factors have been shown to influence the degree of 
muscle injury. The injury is increased by a preced- 
ing inhalational induction with halothane and by 
repeat or intermittent doses of succinylcholine. ~ 3.20 
Thiopentone, dantrolene and pre-curarization atten- 
uate the rise in serum CPK. tT'2~ "Self-taming" 
doses of succinylcholine do not inhibit the rise, 
despite reducing visible fasciculations.'S This op- 
poses the opinion that fasciculations are respomible 
for rupture of the muscle cell and outflow of the 
enzyme. 1s.20 Since most (if not all) of the patients in 
whom this complication occurs are subsequently 
shown to have an underlying myopathy, it seems 
logical that this abnormal muscle may be unusually 
susceptible to the injury caused by depolarizing 
blockade and thereby release large amounts of 
muscle proteins, ions and enzymes. Clinical mani- 
festations could occur early with arrhythmias (or 
even cardiac arrest) or later as myoglobinuria, with 
or without venal failure. 

On the other hand, the signs and symptoms may 
be indistinguishable from those of early malignanl 
hyperthermia. 2,s- ~ 0 Lack of temperature elevation 
is significant as is the one report of halothane-eaf- 
feine contracture testing with normal results, as 
previously mentioned, s An association with muscle 
disease (i.e. strabismus, scoliosis, etc,) is noted for 
both MH and AIR. J2.22 We might suggest that some 
cases, which have been called malignant hyperther- 
mia, or abortive forms thereof, may represent cases 
of AIR in that no temperature elevation was seen 
and the crisis was readily reversed. 15'16 Muscle 
biopsy for biological assay was unfortunately not 
done in these cases. 

In conclusion, we would like to suggest that 
succinylcholine be avoided in those patients at high 
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risk for this complication, by the use of alternate 
techn:iques or agents: in particular in the paediatric 
patient with known or increased likelihood of 
underlying myopathy. It is not yet established 
clearly whether anaesthesia-induced rhabdomyo- 
lysis should be regarded as an incomplete form of 

malignant hyperthermia or an exaggerated response 
to depolarizing blockade; it does appear there is a 
spectrum of disease ranging from benign to llfe- 
threatening. Treatment (other than supportive) 
would seem to be mainly that of  prevention, as the 
injury is maximal by the time the diagnosis is made. 
The development of  a non-depolarizing short- 
acting muscle relaxant for use in children would 
help reduce the risk of this complication. Finally, it 
is clear that the anaesthesiologist needs to be aware 
of the existence and treatment of  subtle as well as 
obvious abnormalities o f  skeletal muscle precipi- 
tated by general anaesthesia. 
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R6sum6 
La rhabdomyotyse caus~e par l'anesth~sie gdn~rale 
(MR) est une complication rare mais s~rieuse. On a 

constaM un tet cas chez un gaff  on de trois ans, en bonne 

sanM mais ayant des antdc~dents familiaux de dystrophie 
musculaire, type Duchenne. Aprds le cours normal de 
l' anesth~sie gdndrale incluant l' usage de la succinylcho- 

line, l'enfant d~veloppa une myoglobinurie qui provoqua 

une insuffisance r~nate. Heureusement, la fonction 
r~ruxle reprit son cours normal suite d u n  traitement 

conservateur, Se basant sur les rapports d'autres cas 

semblables il est #vident qu'on doll ~viter l' administra- 

don de succin~lchollne chez lea et*fttms alteints de 

myopathie ou pr~dlsposds d la myopathie. 
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Errata 
Re: Strunin L, Davies JM, The liver and anaesthe- 
sia. 1983; 30:208-17 (March). 

The sentence (page 209) "Oxygen consumption is 
about 1 ird per gram of liver tissue per minute?' 
shouM read 
"Liver blood flow is about 1 ml per gram of liver 
tissue per minute." 

Self-assessment question Number 5, Item 3 (page 
218) 
should read 
"Liver blood flow = about 1 ml/gm/minute." 
The correct answer remains as "B" (Items I and 3 
correct) 


