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Letter to the Editor

OPEN
Malignant hyperthermia:
 a case report with good
outcome
Tiago F.G. Barbosa, MM∗, Andreia Machado, MM, Inês A. Correia, MM, Ana C. Sá, MM
To the Editor
We present a case report of a 63-year-old man with ocular

trauma admitted to the operating room for vitrectomy. He had
medical history of hypertension, dyslipidemia, alcohol abuse, and
chronic obstructive pulmonary disease Gold IIIC. He had been
submitted to gastric suture under general anesthesia, 30 years ago
with no known complications. He denied familial history of
anesthetic complications. Pulmonary wheezing and rumbles were
evident at auscultation. Standard American Society of Anes-
thesiologists monitorization was ensured and rapid sequence
inductionwith propofol, fentanyl, and rocuroniumwas achieved.
Sevoflurane was used for maintenance. Ninety minutes after
induction, EtCO2 started to rise (60 mm Hg) with an obstructive
capnography curve, increased airway pressure, and worsening
of pulmonary wheezing at auscultation. Bronchospasm was
assumed and treated with salbutamol, ipratropium bromide,
hydrocortisone, magnesium sulfate, and ketamine. Despite
treatment and ventilation adjustment, EtCO2 continued to rise
until a maximum of 100 mm Hg. An arterial blood gas (ABG)
analysis was obtained, showing acidosis (pH=7.16) with
hypercapnia (pCO2=88.7 mm Hg) and desaturation (SatO2=
93.9%, with FiO2=60%, and pO2=88.6 mm Hg). Muscular
rigidity became evident and temperature increased to amaximum
of 40.5°C. The diagnosis of malignant hyperthermia was
assumed. Sevoflurane was discontinued. High flow ventilation
(FiO2 100%) and propofol perfusion were initiated. A dantrolene
intravenous (iv) bolus (2.5mg/kg) and 100mL of 8.4% sodium
bicarbonate were administered and active cooling measures
initiated. An arterial line, central venous catheter, and urinary
catheter were promptly placed. Venous blood samples were
obtained to evaluate muscular enzymes, hepatic, and renal
function. Intravenous crystalloids and 1mg/kg furosemide were
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administered to maintain urine output and prevent renal injury.
Noradrenaline infusion was started to maintain adequate median
arterial pressures. ABG after starting therapeutic measures
showed significant respiratory acidosis with severe hypercapnia
(pH=7.0, pCO2=156.9 mm Hg), without hypoxemia (PaO2=
380 mm Hg with FiO2=100%), and a mild increase in lactate
(2.7mmol/L). Another iv bolus of dantrolene was given (total
dose of 5mg/kg). After a few minutes, temperature and EtCO2

started to drop. Forty-five minutes later, patient stabilized
registering a core temperature of 37.2°C. Serialized ABG showed
a progressive improvement in acidosis (pH=7.355, pCO2=67.9
mmHg). After stabilizing, he was taken to the intensive care unit
(ICU) sedated with propofol and fentanyl, intubated and with a
24-hour iv infusion of dantrolene (0.25mg/kg/h). In the ICU,
muscular and hepatic enzymes gradually normalized, and renal
function remained preserved. Patient was extubated on the third
day, discharged from ICU on the fourth day and from the hospital
12 days after the procedure. Patient was referenced to follow-up
anesthesiology and genetic consultations, where in vitro caffeine-
halothane contracture and DNA tests confirmed the diagnosis of
malignant hyperthermia (MH).
Malignant hyperthermia is a rare, life-threatening and

hypermetabolic response, occurring most often during general
anesthesia, with an incidence estimated to be 1:100,000.1 It is a
pharmacogenetic condition affecting Ca2+ homeostasis in skeletal
muscle, which requires an autosomal dominant genetic defect
and a trigger agent like volatile anesthetics, such as sevoflurane or
desflurane and depolarizing muscular blockers, such as succinyl-
choline.2 Nowadays, we know MH has a definitive association
with 5 congenital muscle disorders: central core disease, King-
Denborought syndrome, multi/minicore disease, nemaline my-
opathy, and Evans myopathy.3 Other skeletal muscle disorders
causing anesthesia-induced rhabdomyolysis, which have a
similar clinical presentation, do not respond to the dantrolene.
Attending to the genetic basis, it is crucial to ask for history of
anesthesia complications in patients or close relatives. Clinically,
MH manifests as a hypermetabolic state of sustained muscle
contraction with rapid increasing temperature and inappropri-
ately CO2 production, seen as a raised end-tidal CO2 and
tachypnea if the patient is breathing spontaneously. If not
recognized and promptly treated, this hypermetabolic state can
disturb acid-base balance and produce rhabdomyolysis with
hyperkalemia, myoglobinuria, and, consequently, multiorgan
dysfunction and death. The treatment requires immediate
suspension of the trigger agent, administration of dantrolene,
active cooling, and supportive measures.4 The final diagnosis is
made with in vitro contracture test.5 DNA analysis, however,
offers a noninvasive alternative to in vitro contracture test
requiring only a blood specimen, and an available diagnostic
laboratory.6 It is important to be aware that clinical signs
described are not specific to MH and require exclusion of other
differential diagnoses which will not respond to the dantrolene.
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This case report highlights that rapid recognition and treatment
are essentials to improve the survival of a patient with MH. When
providing his preoperative history, the patient denied any individual
or family history of anesthesia complications. However, after this
incident, during the follow-up anesthesiology consultation, he
recognized that a first-degree cousin had a similar event with
anesthesia in a routine surgery a few months before, that he did not
know at the time. After genetic consultation, it was confirmed to be
also a case of MH. This emphasizes the value of an accurate and
complete medical and family history and the importance of patient’s
educationonreporting their anesthesia complicationsandonsharing
that information with close relatives. With this information, we are
able to identify patients at risk and take precautionary measures to
avoid MH triggers when a general anesthesia is required.
In conclusion, a goodoutcome inMHdependsona combination

of factors. Firstly, an accurate and a complete preanesthetic
evaluation is required. Secondly, the anesthesiologist needs to be
aware of the pathology, correctly identify and manage it, starting
administration of dantrolene as soon as possible. As this drug is the
key in the treatment, anMHcartwith dantrolenemust be available
and easily accessible in every hospital that uses trigger agents.7
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