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1. Diseases definitely linked to MHS by 
genetic linkage or overwhelming 
clinical evidence.

2. Diseases not assoc with MHS but 
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agents may manifest signs and 
symptoms similar to MH.

3. Diseases purported to be linked to 
MHS but evidence is weak or 
nonexistent.
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• Autosomal recessive
• RYR1 mutation
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deformities, rigid spine, & scoliosis. 
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• X-linked recessive - males
• Incidence: 1/3,500 live male births
• Absence of dystrophin protein
• Signs begin by age 2-6, inability to walk, 

progressive muscle wasting and death by 
age 20-30
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Testing for Malignant 
Hyperthermia (MH) 

Susceptibility:

How do I counsel 
my patients?

MHAUS GUIDELINES



Muscle Contracture Testing (CHCT)
� Gold Standard   
� Requires skeletal muscle biopsy from 

patient’s thigh
� Must be performed at the MH Muscle 

Biopsy Center.
� Sensitivity: close to 100% (false negatives 

are rare)
� Specificity: ~80% (~20% false positives)



Genetic Testing 
RYR1 Gene Sequencing

1. Isolation of DNA from patient sample (white blood, 
or muscle cells; or other tissue sample)

2. Primary MHS genetic locus is the ryanodine 
receptor (RYR1) gene

*Currently 29 listed MH causative RYR1 mutations (see 
www.emhg.org).  Additional ones expected to be added 
to panel in near future.



Genetic Testing
Causative Mutations

1. Presence of causative mutation* in RYR1 gene is 
diagnostic for MH susceptibility.

2. At this point, not all proven MHS individuals have been found 
to harbor a causative mutation .

3. Once a causative mutation is found, family members can 
be tested for that specific causative mutation ; if found, the 
individual is considered MHS and a muscle biopsy for 
contracture testing can be avoided.



CHCT - Pros and Cons  
Pros: 
� Positive result establishes definitive diagnosis for patient who is 

tested.
� Negative result allows patient freedom of choice regarding anesthetic 

use, certain military career opportunities. 
Cons:
� Patient must undergo invasive surgical procedure; 2-7 days relative 

disability
� Testing can only be performed in specialized Biopsy Centers –

patients must travel to center
� Expensive



CHCT - Cost, Insurance

• Cost: approximately $6000  - $10,000
• Insurance

– In the U.S., CHCT is covered by most insurance 
companies; however, it is strongly recommended that 
the patient contact his/her insurance carrier prior to 
biopsy procedure



CHCT Testing, U.S. and Canada

University of Minnesota
Minneapolis, MN
Paul A. Iaizzo, PhD
(612) 624-7912 or -3959
iaizz001@umn.edu

www.vhlab.umn.edu/mh/index.html

Uniformed Services University
of the Health Sciences

Bethesda, MD
(Military & Civilian)
Sheila M. Muldoon, MD
(301) 295-3532
smuldoon@usuhs.mil

University of California
Davis, CA
Timothy Tautz, MD
(530) 752-7805
timothy.tautz@ucdmc.ucdavis.edu

Wake Forest University
Winston-Salem, NC
Joseph R. Tobin, MD
(336) 716-4498
jtobin@wfubmc.edu

The Ottawa Hospital - Civic Campus, 
Ottawa, Ontario 

Kevin Nolan, MD, FRCPC
(613) 761-4169
kevin.nolan@rogers.com
mlcrossan@ottawahospital.on.ca

Toronto General Hospital
Toronto, Ontario

Julian Loke, MD, FRCPC
(416) 340-3128
Jul.loke@utoronto.ca



Genetic Testing -
Pros and Cons  

Pros : 
� Less expensive than CHCT 
� Less invasive than CHCT
� No need to travel
� If causative mutation found in family member, other family members can have 

predictive testing carried out with a high degree of accuracy, without the need for 
CHCT, and at a lower cost than the first person tested.

Cons :
� Due to discordance (contracture result � genetic testing result), plus the 

heterogeneity of MH, absence of a causative mutation does not rule out MH 
susceptibility; muscle contracture test would be needed to confirm the individual is 
not susceptible to MH

� Expensive
� Insurance may not cover



Genetic Testing -
Cost, Insurance

� Cost: approximately $800-$4000; in certain cases, only 
one exon may be sequenced for ~ $200.

� Insurance: some insurance companies will cover the 
cost of the test; many need to be educated about MH 
and the validity of genetic testing for MHS.

� MHAUS may be able to provide financial assistance for 
patients who are candidates for genetic testing. Contact 
MHAUS for more information info@mhaus.org



Genetic Testing Laboratories

RYR1 Gene Sequencing currently available at 2 accredited 
molecular genetics laboratories in the U.S.

PreventionGenetics, LLC * 
3700 Downwind Drive
Marshfield, WI 54449 
www.preventiongenetics.com
715 387-0484
clinicaltesting@
preventiongenetics.com

Center for Medical Genetics
University of Pittsburgh Medical Center
S701 Scaife Hall
3550 Terrace Street
Pittsburgh PA 15213
http://path.upmc.edu/divisions/mdx/diagn
ostics.html
800 454-8155 or 412 648-8519 (laboratory)

*Full gene sequencing currently offered by Prevention 
Genetics only.



Malignant Hyperthermia Association 
of the United States (MHAUS ) 
P. O. Box 1069

11 East State Street

Sherburne, NY  13460 -1069
� Phone 1-800-986-4287 or 607-674-7901
� Fax 607-674-7910
� Email: info@mhaus.org
� Website: www.mhaus.org
� Hotline for Medical Professionals:  1-800-644-9737
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