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ABSTRACT 
 
Malignant Hyperthermia is a rare life threatening condition, which characterized  by  a very high temperature, an 
increased heart rate and breathing rate, increased carbon dioxide production, increased oxygen 
consumption, acidosis, rigid muscles, and rhabdomyolysis, that develops under general anesthesia. Also, it is an 
inherited muscle disorder triggered by certain types of anesthesia that may cause a fast-acting life-threatening 
crisis. We present a case of seizure who was delivered for an elbow fixation surgery in a 21year-old male, Persian 
ethnicity, who suffered malignant hyperthermia during general anesthesia. Patient was treated with carbamazpin 
and had never been underlying disease or any drug sensitivity. Induction was performed thiopental sodium, 
succinylchpline and fentanyl. The patient was diaphoresis, increase plod pressure and heart rate after 30 minute 
that malignant hyperthermia occurs. Regarding life-threatening feature, the occurrence of malignant hyperthermia 
is probable during surgery even in patient with previous non-complication surgeries. Therefore, continues 
monitoring of patient, appropriate history and side effect reducing are necessary. 
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INTRODUCTION 
 
Malignant Hyperthermia (MH) or malignant hyperpyrexia was the name given to a type of severe reaction under 
general anesthesia that was firstly described in 1960. Another disorder was Malignant Hyperpyrexia [1]. In 1977, the 
Danish Malignant Hyperthermia Register was established. One of the purposes of this unit was to collect 
information about MH [2]. Malignant hyperthermia (MH) is an autosomal dominant neuromuscular disease 
involving defects in calcium release, triggering  in as many as one in 15,000 anesthetic procedures, thus can be fatal 
if not treated promptly [3,4].  
 
Malignant hyperthermia (MH) is an inherited pharmacogenetic disorder characterized by an accelerated skeletal 
muscle metabolism, muscle rigidity; rhabdomyolysis [5], rapidly rising body temperature and defect appears closely 
associated with the ryanodine receptor, the protein that forms the SR Ca release channel [3]. The gene frequency has 
been estimated to be as low as 1 in 14,000 [5]. Attendant hypermetabolism, blood salt, and pH imbalance can result 
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in neurological, liver, and kidney damage and are potentially fatal unless the conditions are reversed [4]. There is no 
accurate noninvasive diagnostic test for this disorder yet. However, MHS can be diagnosed by evidence of a 
perioperative episode of malignant hyperthermia or halothane/caffeine contracture testing on a skeletal muscle 
biopsy specimen in vitro. Recent reports have suggested a single genetic locus for MHS that is closely linked to 
polymorphic DNA markers on chromosome 19q13.1 [5,6]. 
 

MATERIALS AND METHODS  
 
Case reported was patient aged 21 years-old to M.H (Malignant Hyperthermia) associated ASA status 2 .his medical 
history showed seizures and had been drug treatment with carbamazepine. The patient had been never underlying 
disease and sensitivity certain drug but patient was came into operation room, two day before main surgery to put 
pins in the forearm and had received anesthetic volatile with mask. The patient was referred to operation room 
5Azar hospital for fixation elbow. The anesthesia caused by thiopental sodium, fentanyl and Succinylcholine.  
 
After 2 minutes the patient was laryngoscope and was placed under ventilator and was used anesthetic drug 
isoflurane, nitrous oxide and oxygen and atracurium. Patient was used to monitor factors including pulsoximeter, 
ECG (ElectroCardioGraphy) and blood pressure. Sever diaphoresis was started during surgery and disconnected 
isuflorane from patient and continue anesthesia with propofol. Patient vital sign was conversional that included Spo2 
between 92% to 99%, heart rate between 110 to 120 and blood pressure between 110/70 to 140/95. Anesthesiologist 
was injected opoid and after that decreased his diaphoresis but could not solve.  
 
Blood glucose was checked and 290 reported. Anesthesiologist had been injected 5u insulin but the patient vital sign 
has been changed. Patient's heart rate was zero that for first time anesthesiologist guess that it might has been 
insulated from patient electrocardiograph but after receiving assurance from the electrocardiograph, anesthesiologist 
was understood cardiac arrest patient. they started CPCR (Cardiopulmonary-Cerebral resuscitation) associated with 
other anesthesiologist that after 10 minute patient return to initial state and after that they got ABG (Arterial Blood 
Gases) from patient that had been represented Pao2:180 and Pco2:120. Echocardiography was obtained from patient 
during echo, patient was cardiac arrest again, after an hour and 30 minute of CPCR, it was not successful and he was 
dead. After re-examination of the problem, it had been showed that anesthesia machine existence was closed and the 
patient was repeatedly exhaled. 
 

Table-1: Vital sign before Surgery 
 

Temperature 37 
Heart rate 82 
Respiratory 18 

  
Table-2: Lab data before Surgery 

 
WBC 7700 
RBC 4.76 
HBG 14.1 
HCT 41.9% 
PLT 212 
FBS 110mg/dl 
Creatinine 1mg/dl 
BUN 10mg/dl 
Sodium 135mEq/L 
Potassium 4mEq/L 

 
Table-3: ABG after Surgery 

 
Pao2 180 
Pco2 120 
PH 7.10 

 
RESULTS AND DISCUSSION 

 
MH is a pharmacogenetic disorder of skeletal muscle that presents a hypermetabolic response to potent volatile 
anesthetic gases such as halothane, sevoflurane, and the depolarizing muscle relaxant succinylcholine, and rarely, in 
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humans, to stress such as vigorous exercise and heat. Early MH signs include masseter muscle rigidity, arrhythmia, 
acidosis metabolic and respiratory, raise of CPK (Creatine Phosphokinase) and electerolyte disorder [7, 8, 18]. 
Succeeding signs includes- de an increased body temperature, which is the origin of the term “MH”, and ventricular 
arrhythmia. As late signs of MH, continuous muscle contractions may provoke generalized muscle rigidity, which is 
typically followed by rhabdomyolysis when inappropriately treated(18).Malignant hyperthermia have been diagnose 
with 3 risk factors: 
 
1. Increase temperature 1oC/5 minute   
2. Bas excess > 5 mEq 
3. Pco2 > 60 ml 
 
There have been three points in each patient. malignant hyperthermia pathophysiology has related to Ion 
homeostasis disorder in skeletal muscle [7, 9] and malignant hyperthermia maybe susceptible to genetic disorder and 
mutation in receptor ryanodine gene [5, 10] that located on chromosome19 [5,6,7,11] but 3-75% of patient have 
malignant hyperthermia, They have not genetic disorder and mutation in receptor ryanodine gene. So it seems a 
genetic disorder is associated not only with malignant hyperthermia but also with other factors [12] Strazis and co-
workers was reported malignant hyperthermia about 503 patient that they were not complicated with pervious 
anesthetic [13].  
 
Britt and colleagues showed the absence complication in pervious anesthetic, that was not rejected malignant 
hyperthermia [14]. The patient had gotten halothane about 25 minute in pervious anesthetic and they got halothane 
about 75 minute in recently anesthesia, so halothane and succinylcholine is two main factors in causing malignant 
hyperthermia. Changes calcium Ion metabolism of succinylcholine may be severe with inhalation of halothane that 
dose explain why malignant hyperthermia is caused after 75 minute. Increase blood pressure and heart rate can be 
related to increase calcium ion metabolism. Differential diagnose in this case was included Malignant hyperthermia, 
Sepsis, Hypoventilation and Malignant neuroleptic syndrome. The result of blood culture negative rejected 
septicemia diagnosis, Patient did not get drugs that could benefit malignant neuroleptic syndrome and also 
hypoventilation was rejected for mechanical respiratory.  
 
Hyperkarbi and acidosis as well as increase temperature are cause of malignant hyperthermia [15]. Although 
diagnosis MH is only with muscle biopsy but this test is unnecessary in definitive diagnosis [15, 16]. The goal of 
treatment malignant hyperthermia is stopped operation, adjusted temperature and electrolyte disorder. Dantrolene 
has main role for treatment of MH with prevent of calcium ion release that was used in this patient [17]. MH is 
autosomal dominant disease [18] a case of MH was a inherited disease that there were no problem with halothane in 
previous surgery, but in his recently surgery due to long-time succinylcholine and halothane consumption leaded to 
Malignant hyperthermia. In this case, interview and full awareness about MH susceptible family perhaps prevent 
and reduce complication due to MH. MH is not only influenced by genetic factors and other factors are also 
involved. Therefore, the absence complication in previous anesthetic, it does not rule out disease.  
 
Regarding life-threatening feature, the occurrence of malignant hyperthermia is probable during surgery even in 
patient with previous non-complication surgeries. Therefore, the continue monitoring of patient, appropriate history 
and side effect reducing are necessary. 
 
Consent Section: Written informed consent was obtained from the patient’s next of kin for publication of the case 
for publication of this manuscript and accompanying images. A copy of the written consent is available for review 
by the Editor-in-Chief of this journal.  
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