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Abstract
Malignant hyperthermia (MH) is a rare but potentially life
threatening drug related reaction predisposed by genetic
factors. Although most cases develop within the intraoperative setting, less commonly, delayed onset presentations
have also been reported. With variability in symptoms and
time of onset, definitive diagnosis of MH is challenging.
Herein, we report a case of a 73-year-old man presented
with severe oliguria in the setting of recent surgical procedure. He was found to have acute kidney injury, myoglobinuria, transaminitis and elevated CPK indicative of rhabdomyolysis. He did not present with the typical symptoms of
MH and workup revealed no inciting etiologies, i.e. anatomical, infectious, and autoimmune, asides from anesthetic
exposure during the intraoperative setting. Recognizing this
may prevent the potential of a life-threatening reoccurrence
of MH intraoperatively, if appropriately diagnosed.
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Introduction
Malignant hyperthermia (MH) is a pharmacogenetics syndrome associated with mutations in ryanodine
receptor-1 (RYR1) gene responsible for encoding for
skeletal muscle ryanodine receptor [1]. The prevalence
of MH after administration of anesthesia is estimated to
be 1:100,000 [2]. With the possibility of an atypical or
mild reaction, this number is likely an underestimate. A
majority of cases of MH are triggered after the use of
volatile anesthetics (e.g, desflurane, enflurane, isoflurane, sevoflurane, and halothane) and/or succinylcho-

line [3]. Of the patients who develop acute MH, approximately half had previous exposure to triggering agents
with no subsequent reaction [4]. This hypermetabolic
response typically presents within one hour of anesthesia in the intraoperative setting with tachycardia,
tachypnea, hyperthermia, hyperkalemia, and increase
end-tidal carbon dioxide. In rare cases, it may present
as severe postoperative rhabdomyolysis with no other
symptoms [5,6].

Case Summary
A 73-year-old male with a history of hypertension,
benign prostatic hyperplasia, gout, traumatic right BKA
presents with complaints of urgency and inability to
urinate one day after an outpatient laryngoscopy for
evaluation of chronic hoarseness of voice. The patient
received succinylcholine, propofol, rocuronium, fentanyl, dilaudid, dexamethasone, glycopyrrolate, neostigmine, and ondansetron intraoperatively. Anesthesia
documentation of the procedure noted no contraction
of the masseter muscles. The patient had no urinary
complaints immediately after procedure. The following
morning, the patient noticed that he had urinary urgency with inability to urinate that brought him to the
emergency room (ER). His physical examination, including vitals, was unremarkable except for distended bladder on abdominal examination. Initial laboratory investigation revealed normal electrolytes, elevated creatinine 1.61 mg/dL (0.61-1.24 mg/dl), increased serum
glutamic oxaloacetic transaminase (SGOT) and serum
glutamic pyruvic transaminase (SGPT) of 1662 iU/L (10-
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42 iU/L) and 193 iU/L (10-60 iU/L), respectively. The urinalysis showed amber colored urine with large amounts
of blood (15-20 red blood cells per high-power field).
On the following day, the patient started complaining of generalized arthralgia and myalgia. His creatine
phosphokinase (CPK) and urinary myoglobin were elevated at 48,380 iU/L (17-150 iU/L) and 6 mg/L (not
detectable), respectively. The patient was started on
intravenous normal saline because of rhabdomyolysis,
and nephrology was consulted. To evaluate etiologies
for the acute kidney injury (AKI) and transaminitis, the
patient underwent a computed tomographic scan (CT)
of the abdomen and pelvis as well as a renal ultrasound.
Neither study commented on anatomical abnormalities
of the hepatobiliary or urinary system. In addition, a
hepatitis panel, antinuclear antibody (ANA), CMV IgG/
IgM, glomerular basement membrane antibody, mitochondrial antibody, antineutrophil cyctoplasmic antibodies, smooth muscle antibody, and immunofixation
electrophoresis were performed, which were negative.
Over the course of his hospitalization, the patient remained afebrile, but his BUN and creatinine increased
to as high as 70 mg/dL and 7.77 mg/dL, respectively. After a few days of aggressive intravenous hydration, his
CPK trended down within normal limit. His liver function
tests, including SGOT and SGPT, steadily decreased and
renal function improved significantly without any need
of renal replacement therapy. After discussion between
the nephrologist and anesthesiologist, it was concluded that the patient had rhabdomyolysis and AKI due to
delayed malignant hyperthermia from anesthesia use.
Upon discharge, it was recommended to have a muscle
biopsy for definitive diagnosis of malignant hyperthermia.

Discussion
The classic clinical presentation of MH is in the intraoperative setting; however, delayed onset or insidious
onset of malignant hyperthermia should also be recognized to prevent further progression. With variability
in symptoms and time of onset, definitive diagnosis of
MH is challenging [6]. In our case, the patient presented with severe oliguria in the setting of recent surgical
procedure. He was found to have AKI, myoglobinuria,
transaminitis and elevated CPK indicative of rhabdomyolysis. He did not present with the typical symptoms
of MH of hyperthermia, hypercarbia, tachycardia, or
tachypnea [5].
The differential diagnosis of rhabdomyolysis is very
broad, but after extensive workup, to rule out inciting
events/etiologies, i.e. anatomical, infectious, autoimmune, the most likely diagnosis for our case was rhabdomyolysis induced by delayed onset MH. The patient’s
report of arthralgia and myalgia, approximately two to
three days post-anesthesia, supports this diagnosis.
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Another possible anesthesia related etiology of the
rhabdomyolysis, transaminitis, and myopathy seen in
this patient is propofol infusion syndrome. This rare
condition characteristically presents with these symptoms after propofol infusions at doses higher than 4 mg/
kg/hr for greater than 48 hours [7]. Although the patient
presented with these symptoms, the timeline does not
correlate properly. The duration of his outpatient surgery was well less than 48 hours, so even if a propofol
infusion was used to maintain anesthesia, the duration
is shorter than typically associate with this syndrome.
The patient did not undergo a muscle biopsy for MH
susceptibility testing, such as the caffeine-halothane
contracture test (CHCT), to make a definitive diagnosis
of MH. This highly sensitive test would have been crucial
in ruling out MH [8]. Due to the invasive nature of this
test, it was avoided during the hospitalization. The biopsy was recommended as part of his outpatient testing
prior to undergoing anesthesia.
In conclusion, although uncommon, there have been
reported cases of patients with this subacute but clinically significant presentation of MH [9]. It is important
to have high suspicion of MH for post-anesthesia rhabdomyolysis. Recognizing this may prevent the potential
of a life-threatening reoccurrence of MH intraoperatively, if appropriately diagnosed.
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