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Case Report

Dantrolene treatment in a patient with
uncontrolled hyperthemia after general
anesthesia: a case report of suspected malignant
hyperthermia
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Fever (body temperature above 38°C) is relatively common during the first few days after
general anesthesia. Postoperative fever is usually caused by the inflammation induced
by surgery and resolves spontaneously; however, it can be a manifestation of a serious
complication such as malignant hyperthermia. We report a case of postoperative hyperthermia (body temperature > 40°C) that was refractory to conventional anti-pyretic measures and finally resolved with dantrolene administration.
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Postoperative fever is relatively common after general an-

metabolic reaction [3]. This hypermetabolism overwhelms

esthesia. Most fevers that develop within the first 48 hours af-

the body’s capacity to supply oxygen, remove carbon diox-

ter surgery are benign and self-limiting. They are most likely

ide, and regulate body temperature, eventually leading to

secondary to surgical stress or infections [1]. Besides these,

circulatory collapse and death if not treated immediately.

postoperative hyperthermia may arise from several other

However, because of the decreased use of succinylcholine

etiologic factors. Malignant hyperthermia (MH) is a rare and

and increased use of modern volatile anesthetics (sevoflurane

potentially life-threatening form of postoperative hyperther-

or desflurane), the presentation of MH is changing from ful-

mia.

minant to insidious [4]. Nevertheless, MH can still be a life-

MH is a severe hypermetabolic syndrome involving the

threatening disease and can lead to cardiac arrest. Recently,

skeletal muscles. It is usually triggered in susceptible indi-

extracorporeal membrane oxygenation has been suggested

viduals, specifically by volatile anesthetic agents and succi-

as a therapeutic option in cases of MH accompanied by car-

nylcholine, although other drugs have also been implicated

diac arrest despite immediate treatment with dantrolene [5].

as potential triggers [2]. In susceptible individuals, abnormal

Dantrolene is the only therapeutic option for MH available

ryanodine receptors in skeletal muscle interfere with the

currently. Direct or indirect inhibition of the ryanodine re-

regulation of calcium in the muscle. This causes a buildup of

ceptor is thought to be fundamental to the molecular action

calcium in the skeletal muscle, resulting in an exaggerated

of dantrolene in decreasing the intracellular calcium concen-
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tration [6]. This decrease leads to relaxation of the excessively

On the third postoperative day, her urine was brown in color,

contracted muscles, reducing lactic acid production and pro-

but urinalysis demonstrated only mild hematuria (30–59

viding relief from hyperthermia.

erythrocytes/High Power Field) and proteinuria (+1). The

We report a case of uncontrolled high fever after general
anesthesia that responded to dantrolene administration.

urine test for myoglobin (a sign of MH), was negative. Until
then, we were thinking about the possibility of urinary tract
infection, pneumonia, or less likely surgical site infection.

CASE REPORT

As the fever was unresponsive to therapy including continuous administration of antipyretic (propacetamol) and

A 77-year-old Korean woman (height 150 cm, weight 36 kg)

antibiotics (cefazedone and levofloxacin), a late MH reaction

presented to the emergency department with right hip joint

was suspected, and the patient was transferred to the inten-

pain, was diagnosed with right intertrochanteric fracture

sive care unit (ICU) on the fifth POD. No infectious focus was

of femur, and underwent emergency closed reduction and

identified and neurologic diseases like neuroleptic syndrome

intramedullary nail implantation. The patient had a medical

and serotonergic syndrome were ruled out upon consultation

history of hypertension, unstable angina, Parkinson’s disease,

with a neurologist. A clinical diagnosis of late type of MH was

and dementia; she had no previous history of surgery or gen-

made, and cooling treatment including dantrolene was initi-

eral anesthesia. Except for mild hyperthermia and protein-

ated. Three and a half hours after the initial intravenous dose

uria, the preoperative evaluation results were within normal

of 80 mg of dantrolene, her body temperature decreased from

range. Body temperature measured with an ear thermometer

38.4°C to 36.3°C. An additional dose of 36 mg of dantrolene (1

(ThermoScan, Braun, Switzerland) was 37.4°C. After premed-

mg/kg) was administered six hours after the first dose.
Four hours after the second dose of dantrolene, the pa-

induction of general anesthesia with 70 mg of propofol and

tient’s body temperature remained within the normal range,

40 mg of rocuronium intravenously, followed by placement

but she began to show signs of respiratory failure. Arterial

of an endotracheal tube. General anesthesia was maintained

blood gases revealed a pH of 6.895, PaO2 of 78.2 mmHg,

with 2.0–2.5 vol% of sevoflurane and 0.05–0.10 mg/kg/min of

PaCO2 of 126.9 mmHg, HCO3− 24.8 mEq/L, Base excess of

remifentanil.

−8.4, and oxygen saturation of 80.5%. Intubation and me-

The intraoperative course was uneventful and patient’s

chanical ventilation support was initiated. During conser-

core temperature measured with an esophageal stethoscope

vative care in the ICU, she presented with elevated serum

(400 Series, DeRoyal, USA) was within 37.3°C–37.4°C. No ac-

myoglobin and creatine phosphokinase (CPK) levels and

tive warming or cooling was done during surgery. The total

prerenal acute kidney injury (AKI) on the sixth POD. With

anesthesia time was 70 minutes, and the patient was extubat-

continued supportive treatment, her condition stabilized and

ed after administration of 50 mg of fentanyl. The patient main-

extubation was done on the 13th POD. Subsequently, she

tained spontaneous ventilation well and was admitted to the

was transferred to general ward on the 18th POD. After two

post-anesthesia care unit and observed for 60 minutes. The

months of rehabilitation, the patient was discharged without

patient was afebrile and her vital signs remained stable, with

any complications. The patient was advised to avoid sevoflu-

a heart rate ranging between 75–80 beats/min. She was dis-

rane exposure in any future anesthetic procedure.

charged to the ward in a stable condition. However, 5 hours
later, her body temperature had increased to 38.1°C and did

DISCUSSION

not reduce in response to antipyretic therapy and ice-bag application; 30 hours later, she became delirious and showed

MH can lead to drastic deterioration in the patient’s condi-

disorientation in terms of time, place, and person. Her condi-

tion within a short time after onset; thus, it is a condition that

tion was assumed to be related to her pre-existing dementia.

every anesthesiologist should aware of. However, it is very dif-

Her body temperature increased steadily to 39°C and 40°C on

ficult to predict which patient could be at higher risk for MH

the second and third postoperative days (POD), respectively,

before the operation; the only effective therapy is dantrolene,

and her mental status worsened and progressed to stupor.

which is rare and not readily available in every hospital. Thus,
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ication with 0.2 mg of glycopyrrolate, the patient underwent
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a high index of suspicion and early diagnosis and treatment

causative anesthetic drugs were reported in 7 MH cases [10].

are important in improving the outcome of this syndrome.

For now, it is wise to advise the patient to avoid sevoflurane

The earliest clinical signs of MH may include an increase

exposure in any future anesthetic procedure.

in the end-tidal carbon dioxide concentration, unexplained

Currently, dantrolene is the only treatment available for

tachycardia, and muscle rigidity [2]. Despite the name, fever

MH. Because MH, which presents with nonspecific signs, can

is often a late sign, although it may appear early in severe

be life-threatening if treatment is delayed, dantrolene should

cases. Later signs include fever, tachypnea, cyanosis, myo-

be administered as soon as MH is suspected. However,

globinuria, hyperkalemia, and multiple organ failure. In the

dantrolene has its own adverse effects, the more frequent of

present case, the symptoms listed above were not observed;

which are muscle weakness (21.7%), phlebitis (9%), gastroin-

however, hyperthermia and elevated serum myoglobin and

testinal discomfort (4.1%), and respiratory failure (3.8%) [11].

CPK levels were observed late in the course of the disease; no

Additionally, despite dantrolene treatment, 25% of patients

myoglobinuria or hyperkalemia was observed.

will develop recurrence of MH. Therefore, patients expe-

The North American Malignant Hyperthermia Registry

riencing MH should receive dantrolene and be monitored

(NAMHR) reports that postoperative MH is a very rare (<2%

closely for 48–72 hours [2]. In our case, the patient’s body

of all cases) and is generally observed within one hour after

temperature decreased to the normal range after dantrolene

anesthesia [7]. None of these cases had hyperthermia as an

administration, but respiratory failure, elevated serum myo-

initial presenting sign. NAMHR suggested that initial post-

globin and CPK levels, and AKI were observed. These side ef-

operative hyperthermia, without signs of hypermetabolism,

fects could be due to dantrolene administration, but it is not

is unlikely to be MH [7]. However, a case of postoperative

possible to exclude the recrudescence or progression of MH.

MH in a child, who died from unavailability of dantrolene,

Uncontrolled hyperthermia is independently associated

was reported recently. The only symptoms in that case were

with increased morbidity and mortality. Hyperthermia it-

tachypnea and hyperthermia [8]. In our case, uncontrolled

self may cause rhabdomyolysis, disseminated intravascular

postoperative hyperthermia was an initial sign.

coagulation, and multi-organ failure. It has been noted that

The gold standard for the diagnosis of MH susceptibility

dantrolene may be effective in treating hyperthermia from

is the caffeine-halothane contracture test, but DNA analysis,

many causes unrelated to MH caused by anesthesia [12]. On

requiring only a blood sample, could be an alternative to this

the basis of the similarity between a variety of drug-induced

invasive test [2]. However, as this test is not widely available,

hyperthermic syndromes and MH, dantrolene has been used

the diagnosis of MH has to be made on the basis of clinical

to effectively treat several syndromes, such as the neuroleptic

presentation in most cases. The genotype of the patient re-

malignant syndrome, 3,4-methylenedioxy-methamphet-

ported here has not been analyzed yet because this facility is

amine toxicity, and hyperthermia related to the new onset of

not available in any institution in South Korea at present, so

juvenile diabetes in adolescents [13–15].

we cannot definitely diagnose the patient with MH. The diag-

This case was not a typical example of MH, but dantrolene

nosis of MH in this case was based on clinical symptoms and

administration caused immediate recovery from symptoms

the response to dantrolene. A 1994 International Consensus

and aided patient recovery. The introduction of modern vola-

Conference led to the formulation of a set of diagnostic cri-

tile anesthetics, which research indicates are less potent as

teria and a clinical grading scale (CGS) for MH susceptibility

triggering agents for MH, and the recommended limitations

[9]. The higher the score, the more likely was a reaction to be

of succinylcholine use, point toward a considerable decline

MH. According to CGS, the clinical features of the present

in fulminant MH cases. However, MH is still an important

case scored 43 which suggests it was very likely case of MH.

anesthetic complication. Every anesthesiologist should

In the current situation, it is suspected that the malignant

recognize that late-onset fulminant MH is a possibility, and

hyperthermia was caused by the sevoflraune. However, MH

atypical types of MH can present at any time. Rapid initiation

onset time was faster during sevoflurane (median time, 45

of definitive therapy is crucial to avoid major complications

minutes) than isoflurane (median time, 135 minutes) or

and a possibly lethal outcome. Dantrolene must be readily

desflurane (median time, 113.5 minutes) anesthesia [10]. No

available wherever MH-triggering agents are used for anes-
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thesia.

American Malignant Hyperthermia Registry. Anesthesiology

In conclusion, this case reminds us that a high index of

2008; 109: 825-9.

suspicion and early diagnosis and treatment could improve

8. Sinha AK, Kumari P, Vaghela MM, Sinha C, Kumar B. Postop-

survival and prognosis in patients with symptoms indicative

erative malignant hyperthermia- a medical emergency: a case
report and review of literature. J Clin Diagn Res 2017; 11: PD01-2.

of MH.

9. Larach MG, Localio AR, Allen GC, Denborough MA, Ellis FR,
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