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Abstract. Malignant hyperthermia (MH) is a rare life threat-
ening inherited disorder that is triggered by drugs used for 
general anesthesia in susceptible persons. The symptoms 
include rapid increase of body temperature and severe muscle 
contractions. The present study includes 3 cases of MH and 
highlights the timely identification of symptoms for rescuing 
the patient. In case I, a 7-year-old male child underwent surgery 
with ketamine at a dose of 250 mg. After 4 h of operation, the 
child went through convulsions, high fever and succumbed 
within a few hours. High fever was not detected in a timely  
manner, which is one of the main symptoms of MH. In case II, 
a 12-year-old male child had convulsions and high fever after 
simple surgery caused by MH. Once confirmed, immediate 
measures were taken to lower the body temperature and the 
child was rescued. In case III, a male 57-year-old was admitted 
to hospital due to paraplegia. The patient underwent more crit-
ical conditions once symptoms of MH appeared. Additionally, 
antidote dantrolene was unavailable in the first and third case; 
thus, the progression of disease was not alleviated although 
active symptomatic and supportive treatment were employed.

Case reports

Case report I. The patient was a male aged 7 years and had 
a body weight of 28  kg. He was admitted to hospital on 
July 9, 2000 due to right side inguinal hernia. Preoperative 
blood routine examination was normal and he was given high 
ligation of hernial sac three days after admission. Only 0.5 h 
before surgery, 30 mg luminal and 0.2 mg atropine was injected 
intramuscularly, and 50 mg ketamine and 3 mg midazolam 
for anesthesia was injected intravenously. However, due to 
poor anesthetic effect, ketamine was added twice, each time 

100 mg. The surgery lasted 30 min and the child in surgery 
displayed stable vital signs, with a total capacity of ketamine 
250 mg. The child was unconscious after the operation. At 
1:40 p.m., convulsions and high fever occurred, and his body 
temperature reached 40.2˚C. Physical cooling and antipyretic 
drugs showed poor results. At 5:00 p.m., he was transferred 
into the ICU. After admission to the ICU, the child suffered 
persistent high fever and his heart rate was 140-160 times/
min, breathing 40-45 times/min, blood pressure 82/40 mmHg 
(1 mmHg=0.133 kPa), oxygen saturation fluctuated between 
80-84%, lips and ends of limbs showed cyanosis, skin tempera-
ture was low, the skin circulation was poor, isocoria and round 
pupils were 2.5 mm and was unresponsive to light, lung sputum 
was audible and there was abundant bloody sputum in the 
airway. A full investigation of DIC showed that PT extended 
more than 3 min, fibrinogen 1.5 g/l, blood routine examination 
demonstrated leukocytes 13.9 g/l, platelets 3.2x109 l-1, blood gas 
check showed carbon dioxide partial pressure of 55 mmHg, 
creatine kinase 17,000 U/l, after treatment such as respiratory, 
circulatory support, mannitol dehydration, heparin anticoagu-
lation, 654-2 microcirculation improvement, the result proved 
to be ineffective. The child with disorders of consciousness 
gradually deepened, and his heart rate reached 180 times/min, 
blood pressure 40/30 mmHg. At 4:00 a.m. of July 13, the child's 
heart rate, blood pressure decreased significantly (heart rate 
38 times/min, blood pressure 20/10 mmHg), epinephrine was 
immediately injected intravenously and intermittently, along 
with sustained chest compressions, but the result was ineffec-
tive and the child was declared clinically dead at 4:35 a.m.

Case report II. The patient was a male aged 12 years. He was 
admitted to hospital on July 8, 2010 due to right side inguinal 
hernia. On the day he was hospitalized he received high 
ligation of hernial sac under continuous epidural anesthesia 
sac ligation. Half an hour before surgery, 50 mg luminal and 
0.5 mg atropine was injected intramuscularly, after successful 
puncture and catheterization between L2-L3 intervertebral 
space, the child was given 5  ml 0.894% ropivacaine and 
2% lidocaine mixture, no abnormality was observed within 
5 min, the aforementioned drugs were given in fractions with 
a total of 10 ml. The surgery lasted for 1.5 h and anesthesia 
lasted for 3 h. After the operation, the child suffered convul-
sions, high fever, and his body temperature reached 40.7˚C. 
After being transferred to ICU, the child suffered persistent 
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high fever, his heart rate stayed at 170 times/min, breathing 
was 51  times/min, blood pressure 90/57  mmHg, oxygen 
saturation fluctuated at around 50%. He was unconscious and 
isocoria and round pupils was 2.5 mm, and was unresponsive 
to light. His lips showed cyanosis, his ends of limbs were 
cold, breathing sound of lungs was clear and no wet or dry 
rales were heard. The heart was pounding fast, rhythm was 
tidy, abdomen was soft, liver and spleen were not touched and 
muscle tension of limbs was normal, bilateral Pap showed 
negative sign. Blood gas showed pH 7.289, carbon dioxide 
partial pressure 65 mmHg, BE-12.5/l, a full DIC showed 
PT18.8 S, APTT47.9S, DD 1,128 µg/l, blood routine examina-
tion, and electrolytes were normal. Creatine kinase check was 
1,941.20 U/l. After admission to ICU, it was supposed that the 
child's high fever was caused by lidocaine-induced malignant 
hyperthermia (MH), thus immediate measures were taken 
to lower his temperature. Additionally, positive efforts were 
made to administer dantrolene, and gave treatments such 
as respiratory, circulatory support, blood circulation (lower 
right), microcirculation (phenol phentolamine) improvement, 
anticoagulation (LMWH), anti‑infection, dehydration, renal 
protection, and CRRT treatment. On July 9, creatine kinase 
check was 70391.2013/l, LDH 2226.90  U/l, on July  11, 
creatine kinase check was 14,080  U/l, LDH 551  U/l. On 
July 12, the creatine kinase check was 3919.60 U/l, the next 
day it was 1,865.40 U/l, the day thereafter 331.20 U/l and on 
July 18 it dropped to 191.90 U/l. In addition, on July 18, head 
CT examination was normal. Eventually on July 20, the child 
was transferred from ICU with a conscious mind and residual 
mild neuropsychiatric symptoms. On July 22, as the head 
MRI showed increased T2 signal. Finally, on August 13, the 
child was discharged.

Case report III. The patient was a male aged 57 years. He 
was admitted to the hospital at 12:00 p.m. of June 17, 2011 
due to paraplegia of both lower extremities caused by abdom-
inal trauma for over 4 h. His physical examination at the 
admission showed a body temperature of 37˚C, P 88 times/
min, R 22  times/min, BP 105/80 mmHg. The patient was 
conscious and his neck was soft, chest squeeze sign 1, sound 
of breathing in both lungs was clear, no wet and dry rales 
were heard. The heart sound was strong and no noise was 
heard, abdomen was soft, no tenderness, no rebound tender-
ness, shifting dullness was negative. Myodynamia of upper 
limbs was grade 4, muscle strength of lower limbs was zero 
grade, muscle tone was normal, below the inguinal surface, 
feeling disappeared, knee tendon and tendon reflexes disap-
peared and pathological reflex was not elicited. The patient's 
limbs were not injured. Supplementary examinations were 
also performed, which clarified that lumbar spine had no 
fracture, while the lumbar vertebra MRI showed a mild 
protrusion of lumbar 5 sacrum l of the intervertebral disc. 
After 0.5 h of admission, the patient revealed abdominal pain 
and discomfort, abdominal puncture showed non-condens-
able blood, emergent B-ultrasound showed large amount of 
fluid in abdominal cavity. Urgent laparotomy was conducted 
under general anesthesia intubation, extensive contusions 
were observed in the stomach, duodenum, transverse colon 
and pancreas and lacerations in transverse mesocolon, 
gastroepiploic, retroperitoneal hematoma, intra‑abdominal 

hemorrhage and blood clots totaled about 2,000 ml. Repair 
surgery on gastroepiploic and transverse mesocolon was 
conducted and the patient was transferred into ICU after 
the surgery. In the operation, propofol and vecuronium 
were injected intravenously for anesthesia instead of using 
inhaled anesthetics (such as enflurane and isoflurane) 
ketamine, and lidocaine. After being hospitalized for 4 h, the 
patient's temperature rose to 38.6˚C, which increased further 
after 9  h to 39.6˚C. After being admitted to ICU, blood 
gas showed pH 7.01, carbon dioxide partial pressure was 
73 mmHg (with ventilator assisted breathing), oxygen partial 
pressure 183  mmHg, blood natrium 134  mmol/l, serum 
potassium 7.3 mmol/l, ionized calcium 1.02 mmol/l, glucose 
12.3 mmol/l, lactic acid 7.9 mmol/l, bicarbonate 18.4 mmol/l, 
BE-13.2 mmol/l, hemoglobin 109 g/l. Creatine kinase level 
was 14 888.7 U/l, lactate dehydrogenase 834.2 U/l, aspartate 
aminotransferase 314.5 U/l, the color of urine was normal. 
At 8:30 p.m. of June 17, the patient recovedred consiousness, 
mrodynamia of his upper limbs increased to five grade, his 
lower limbs had no activity, and his muscle was stiff with 
high muscular tension, pathological reflex was negative. 
ECG showed high edge of T wave, the intravenous injection 
of high glucose, sugar calcium and continuous intravenous 
infusion of sodium bicarbonate produced poor results. Serum 
potassium fluctuated between 6.2-7.6 mmol/l. At 9:30 p.m., 
electrocardiographic monitoring showed that the patient's 
heart rate gradually slowed down to 60-80 times/min, the 
intravenous injection of high glucose, sugar calcium and 
continuous intravenous infusion of sodium bicarbonate still 
produced poor result. At 9:45 a.m. of June 18, the patient 
suffered ventricular fibrillation, immediate cardiac compres-
sions, defibrillation and intermittent intravenous injection 
of epinephrine were given to him. After 20 min, the patient 
transformed from ventricular fibrillation to sinus rhythm. 
Review of chest with B-ultrasound showed no pleural effu-
sion and pericardial effusion, but a little peritoneal effusion 
and subcapsular fluid under the left kidney. At 10:00 p.m., 
color of urine was dark brown and the quantity of urine was 
scanty, myoglobin rose to 1,200 ng/ml. After conducting 
blood purification therapy, patient's serum potassium gradu-
ally returned to normal but the patient soon appeared MOF 
and his blood pressure could not be maintained at normal 
level under high dose of dopamine. The patient appeared 
polypnea and heart rate was 36 times/min, his blood oxygen 
was 75% at higher oxygen concentrations, clotting mecha-
nism was abnormal (platelets reduced from 138x109  l-1 to 
78x109 l-1, APTT61.3s, DD l 096 µg/l). On June 19, due to 
critical condition, the patient's family signed away the rescue 
and the patient was automatically discharged.

Discussion

MH is a rare complication of anesthesia, with an incidence 
frequency of l:10,000 (1-3). However, the incidence of patients 
with genetic abnormalities can reach 1/3,000  (4,5). MH 
progresses rapidly once it occurs and causes death due to 
multiple organ failure (MOF) (6). In the 1960's, the mortality 
of MH reached up to 90%. Improving understanding and 
treatment of MH is the incumbent responsibility of doctors 
who deal with critically ill patients (7-9). MH demonstrates 
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high metabolic syndrome of skeletal muscle induced by 
inhaling potent general anesthetics and depolarizing muscle 
relaxant succinylcholine, including quick high fever, rigid 
skeletal muscle, tachypnea, tachycardia, rhabdomyolysis, acid 
poisoning and hyperkalemia (10-12). The most common drugs 
that easily induce MH are halothane and succinylcholine, in 
addition, methoxyflurane, enflurane, isoflurane, desflurane, 
sevoflurane, ether, cyclopropane, trichlorethylene, gallamine 
triethiodide, D-tubocurarine, lidocaine and ropivacaine 
can also cause MH (13). It is also reported that MH may be 
induced by ketamine at home (14). Some congenital diseases 
such as idiopathic scoliosis, strabismus, ptosis, umbilical 
hernia, inguinal hernia and other diseases are prone to 
appear MH in anesthesia (15). At present, the gold standard 
for the diagnosis of MH is caffeine halothane skeletal muscle 
contraction experiment, which can only be conducted at 
Concord Hospital (16). When the caffeine halothane skeletal 
muscle contraction experiment is not practicable, we can 
assess clinical indicators of the MH to help us understand 
the possibility of MH. If the score is more than 50 points, the 
diagnosis is almost certain (17-19). For treatment of MH, the 
only approach is to immediately stop using inhaled anesthetic 
agent, make great efforts to lower the temperature, employ 
cooling drug with special effects dantrolene, to correct acidosis 
and electrolyte imbalance, stabilize hemodynamic, protect the 
function of kidneys and other organs (20).

In case I, the child underwent a very simple surgery after 
dosage of ketamine was 250 mg. After the surgery, the child 
was not conscious. After 4 h of operation, the child suffered 
convulsions and high fever, 5 mg dexamethasone treatment 
turned out to be ineffective and rapid appearance of MOF led 
to the child's death. The child's convulsions and high fever 
were supposed to be caused by MH. The child had a history 
of excessive use of ketamine, no symptoms of infection and 
no infusion reactions. MH score for him reached 53 points 
and diagnosis of it was almost certain. In case 2, the patient's 
convulsions and high fever were also supposed to be caused by 
MH. The patient also had a history of the use of lidocaine with 
no symptoms of infection and no infusion reactions. His MH 
score was 53 points and diagnosis of MH was almost certain. 
In case 3, the patient was admitted to hospital due to para-
plegia, when entering into ICU, his muscular tension of both 
lower limbs was high and his muscle was stiff and rigid, which 
could not be explained by spinal cord injury. The patient had 
no history of head trauma and no signs of head trauma and he 
was conscious. Traumatic brain also failed to explain that his 
muscular tension of both lower limbs was high and his muscle 
was stiff and rigid, the focus area of the patient's trauma was 
in the abdomen and not at the lower limbs, rhabdomyolysis 
could not be explained by muscle trauma although the patient 
had no family history of MH. Inhalation anesthetic, ketamine, 
lidocaine were not used in the operation, postoperative body 
temperature rose slowly, the total score of MH of the patient 
reached up to 65 points and the diagnosis for MH was almost 
certain. All these patient's clinical manifestations could only 
be explained by MH.

In the treatment of the first case of MH, unfortunately due 
to insufficient knowledge of the disease, high fever had not 
been detected timely (21). The symptomatic treatment of high 
fever was not enough, resulting in the child's death induced 

by quick MOF. In the second case, due to more awareness of 
the disease, more attention was paid to monitor the patient's 
body temperature, so the patient's temperature abnormality 
was detected immediately, and he was transfered to the 
ICU as fast as possible. All measures were taken to cool his 
temperature (22,23) (physical cooling, drug defervesce, nasal 
feeding of brine ice, enema of brine ice, intravenous fluid at 
4˚C, sub-hypothermia hibernation, CRRT body tempera-
ture control) thus creating opportunities and conditions for 
successful treatment of the patient. In the treatment of the 
first and third case, special effect antidote dantrolene was 
unavailable, so the course of the disease could not be blocked 
although active symptomatic and supportive treatment was 
adopted, the patients still died. In case 2, after the onset of the 
disease, antidote dantrolene was contacted at once. The child's 
condition was significantly alleviated after oral administration 
of dantrolene. Active cooling and application of special effect 
antidote dantrolene played a key role in the successful treat-
ment of the child. The survival of this patient was also related 
to large doses of CRRT + UTI (24-26). On one hand, CRRT 
treatment quickly and effectively controlled the patient's 
body temperature, whereas on the other hand, inflammatory 
mediators and myoglobin were quickly cleared by convection 
mechanism and thus the renal function was protected (27). 
The use of large dose of UTI stabilized the cell membrane 
and protected organ function (28). The combination of the two 
improved the success rate of case 2. The initial clinical mani-
festations of case 3 were not typical, DIC progressed rapidly, 
and the disease developed to MOF stage shortly, thus losing 
the opportunity for treatment.
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