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Potentially lethal skeletal muscle disorder
Calcium release channels abnormal 

Autosomal dominant associated 
     excitation-contraction coupling

     with Ryanodine receptor type 1 (RYR1)

Malignant hyperthermia (MH)
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Men > Women

1 in 10,000 to 30,000 and 1 in 100,000 to 250,000
(depend on geographic location and age)

Younger population are more common

INCIDENCE MH



Pathophysiology

Skeletal muscle contraction occurs when
sarcoplasmic calcium is released through the
RyR1 receptor & binds to actin-myosin
troponin complex
Intracellular calcium pumps return calcium
back to SR to enable muscle relaxation
Both processes require ATP

Normal physiology



Malignant hyperthermia (MH)



Pathophysiology

• MH results in uncontrolled release of calcium from SR
• Sustained muscle contracture
• Increase O2 use, CO2 production
• Excess lactate production
• Elevated heat production
• ATP eventually becomes depleted  failure of membrane
pumps
• Leakage of electrolytes, enzymes, myoglobin



TRIGGER ANETHETIC AGENT

INHALATION ANESTHETIC SUCCINYLCHOLINE
 Halothane
 Enflurane 
 Isoflrane
 Desflurane 
 Sevoflurane 



CLINICAL FINDING

• Masseter spasm
• Muscle rigidity

Hypermetabolic state

• Metabolic acidosis
• Lactate formation

• Increased CO2 production
• Respiratory acidosis
• Increased temperature

Anaerobic state



CLINICAL FINDING

Multiple-organ failure

• Cardiac dysrhythmias (cardiac arrest)
• Renal insufficiency (renal failure, hyperkalemia)
• Disseminated intravascular coagulation (DIC)



CLINICAL FINDING





SEEN AFTER SUCCINYLCHOLINE ADMINISTRATION



ASSOCIATED DISEASE 

Duchenne Muscular Dystrophy
King-Denborough Syndrome 
Other Myopathies
Becker Muscular Dystrophy 
Periodic Paralysis
Myotonia Congenital
Schwartz-Jampel Syndrome 
Fukuyama Type of Congenital Muscular Dystrophy 
Mitochondral Myopathy 
Sacroplasmic Reticulum Adenosine 

     Triphosphate Deficiency 



DIFFERENTIAL DIAGNOSIS
• Insufficient anesthesia
• Insufficient ventilation
• Rebreathing or increased CO2 absorption 
• Fever
• Neuroleptic malignant syndrome
• Serotonin syndrome
• Thyroid storm
• Pheochromocytoma



Malignant Hyperthermia Preoperative

LarachMG, LocalioAR, Allen GC, DenboroughMA, Ellis FR, GronertGA, Kaplan RF, Muldoon SM, Nelson TE, OrdingH, et al.
A clinical grading scale to predict malignant hyperthermia susceptibility. Anesthesiology. 1994 Apr;80(4):771-9.

Process I: Rigidity

Process II: Muscle Breakdown

Process III: Respiratory acidosis



Malignant Hyperthermia Preoperative

Process V: Cardiac involvement
Process VI: Family History
(used to determine MH

susceptibility only)
Other indicators that are not

part of a single process

Process IV: Temperature increase

LarachMG, LocalioAR, Allen GC, DenboroughMA, Ellis FR, GronertGA, Kaplan RF, Muldoon SM, Nelson TE, OrdingH, et al.
A clinical grading scale to predict malignant hyperthermia susceptibility. Anesthesiology. 1994 Apr;80(4):771-9.



RISK ASSESSMENT



14 นามสกุลที�ต้องพึงระวัง
ในการดมยาสลบ

จิวเยี�ยน             อุ้ยนํ�าเที�ยง
ทิพยไกรสร         เพ็ชรงาม
อินเทพ              แป�นขอม
ต๊อดแก้ว            เจรญิคง
โพธิเดช              มาวงศ์
แก่นจันทรโ์ส       ปรางทอง
อ่อนนภา            กลมกลิ�ง



MANAGEMENT 
DURING OPERATION



MANAGEMENT 
DURING OPERATION







A direct-acting skeletal muscle
relaxant
Dissociated the excitation-contraction
coupling by inhibiting calcium release
from sarcoplasmic reticulum
Base form (pH 9.5) and not across
blood brain barrier 

DANTROLENE



1 vial contain 20 mg
Usage : 20 mg/vial + sterile water 60 ml

                   - 2-3 mg/kg IV repeat 1-2 mg/kg 
                   - every 5-10 min. Max dose 10 mg/kg 

DANTROLENE



DANTROLENE

Muscle weakness         21.7%
Phlebitis                     9%
Excessive secretion     8.2%
Gastrointestinal upset  4.1% 
Respiratory failure       3.8%
Hyperkalemia              3.3%

Complications



POST OPERATIVE MANAGEMENT
Monitor in ICU for at least 24 hrs
20% of patient have an acute malignant hyperthermia

     reoccurrence usually within 9 hours, 80% within 16 hours
Clinical: muscle rigidity, worsening rhabdomyolysis, 

     respiratory acidosis and hyperthermia
Continue Dantrolene 1 mg/kg every 4-6 hours for at least 24 hours
Stop dantrolene when clinical improve for 24 hours

                Core temperature less than 38 C 
                CK decrease
                No myoglobinuria
                Decreased muscle rigidity
                Metabolic stability



POST OPERATIVE MANAGEMENT

Inform patient & family of the suspected diagnosis 
Report to RCAT, include copies of anesthetic record 
Obtain a medical alert tag



CASE CONFERENCE



CASE CONFERENCE

Case : Female 19 years old
Diagnosis : Congenital Scoliosis
Operation : Fusion L3-pelvic
Position :Prone 



CASE CONFERENCE

Cheif complains : เดินเขยงขาขวา 11 ป 
Present illness :
    11 yr PTA เร่ิมมีอาการเดินเขยงขาดานขวา
    5 yr PTA เดินเขยงขาดานขวามากข้ึน และสังเกตเห็นวามีหลังคด
ไมมีอาการปวดหลัง ไมมีออนแรง แขนขา ไมมีชาตามรางกาย 
ไมมีหายใจเหน่ือยหรือหายใจลําบาก
    Refer from Lopburi hospital to TUH for corrective
surgery



CASE CONFERENCE

Chromosome: 46, XX, 1qh+

Consult Pediatric geneticists

Underlying Disease 

        R/O Noonan syndrome



CASE CONFERENCE

No Food and drug allergy
No Herbal/steroid use
Denied Smoking
Denied alcohol drinking
Previous anesthesia

Denied history of malignant hyperthermia in family

Past History :

        14/06/61 : TAL with PL transfer with plantar fascia release
              Anesthesia : SB (0.5% heavy marcaine) with Propofol sedation
              No complication



PHYSICAL EXAMINATION

General appearance : Thai female, good consciousness

HEENT : no enlarged thyroid gland, no LN can be
palpated,downslanting palpebral fissures, downturn corner of mouth,
long phitrum, thin upper lip, low set ears, no jugular venous
engorement

Ext : no edema, no muscle atrophy, lumbar scoliosis



INVESTIGATION 
CBC : 10.1 g/dL, Hct 36 % platelets 269000/uL
ELectrolyte : Na 139 mmol/L, K 3.5 mmol/L, Cl 103 mmol/L HCO3
26 mmol/L Bun 10 mg/dL Cr 0.56 mg/dL GFR 110 mL/min/1.73m2

Chest X-ray : No cardiomegaly, No abnormal infiltration, No
cephalization, Trachea in midline
EKG 12 leads : Normal sinus rhythm 



INVESTIGATION 



INTRA-OPERATIVE 



INTRA-OPERATIVE 

 -      Notify staff



INTRA-OPERATIVE 



INTRA-OPERATIVE 



INTRA-OPERATIVE 



INTRA-OPERATIVE 



POST-OPERATIVE 



Malignant hyperthermia vs Scoliosis 
There is has been no supportive
evidence of a direct relationship

But scoliosis patients may have as
associated or underlying muscle
disorders that associated with an
increased risk of malignant hyperthermia



MALIGNANT HYPERTHERMIA



THANK YOU
FOR ATTENTION


