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MHAUS Reaches
Across Border To Broaden
Knowledge Of MH In Canada
For the second time in two years, the Malignant Hyperthermia Association of the United
States (MHAUS) has reached across the
border to offer MH advice and guidance to
our Canadian friends. The MH Mini-Conference was held June 4 in conjunction with
the MH Investigation Unit, Department of
Anesthesiology, Ottawa Hospital.
“The conference focused on the specific
needs of Canadians with regard to questions surrounding how the Canadian government reimburses for MH testing. This
year there were questions about the fact
that there is no longer an active MH Association in Canada and those interested in
supporting the cause of MH asked where
they could go to make a difference,” said
MHAUS Executive Director Dianne
Daugherty, who attended the
conference.
Daugherty expressed MHAUS’
mission to promote MH education and research and welcomed
any support from the Canadian
community. She mentioned
that MHAUS is developing
support from areas within
the federal government.
Nearly 50 people attended the Ottawa conference, including presenters
Dr. Victor Neira, Children’s
Hospital of Eastern Ontario
in Ottawa, Dr. Kevin Nolan,
Biopsy Director, Ottawa
Civic Hospital, Dr. Daniel

Chartrand, Montreal Neurological Institute
and Hospital.
The MH Mini-Conferences began to evolve
from the first “MH family conference” held in
1983. The Ottawa conference marked the
ninth conference held since 2003.
A tenth MH Mini-Conference was held June
25 in Mount Dora, Florida in memory of Vincent Groetzner. Lisa Groetzner, his mother,
opened the conference. Presenters included
Dr. Mary Theroux, Alfred I. DuPont Hospital
for Children, Dr. Andrew Herlich, UPMC Mercy, and Deanna P. Steele, Magee Women’s
Hospital Center for Medical Genetics.
It is not too early to begin planning an MH
Mini-Conference at your facility. For additional information or questions contact
Fay Kovack at MHAUS by phone at 1-800986-4287, fax 607-674-7910 or email fay@
mhaus.org
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The Communicator is published four
times each year by the Malignant Hyperthermia Association of the United States
(MHAUS) and is made possible by a
generous grant from JHP Pharmaceuticals, manufacturers of Dantrium®. The
Communicator is intended to serve the
information needs of MH-susceptible
families, health care professionals, and
others with an interest in MH.
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Malignant Hyperthermia (MH) is an
inherited muscle disorder which, when
triggered by potent inhalation anesthetics and succinylcholine, may cause a
life-threatening crisis. The incidence of
MH is low, but, if untreated, the mortality
rate is high. Since the advent of the antidote drug, dantrolene sodium, and with
greater awareness of the syndrome, the
mortality rate has decreased. Great advances in our understanding of MH have
been made since it was first recognized
in the early 1960s, but the nature of the
fundamental defect(s) is still unknown.
MHAUS advocates that all surgical
patients undergoing general anesthesia
should receive continuous temperature
monitoring, that adequate supplies of
dantrolene be stocked near the OR
and that thorough family histories be
obtained.
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“We must
find ways
and means
to make
lifesaving
treatment
available to
all who need
it.” (Nelson
Mandela)

MHAUS has been focused on making helpful tools and education on
MH treatment plans available to save
lives from the devastation of malignant hyperthermia for over 30 years
now…and we will continue as long as
we can to keep patients safe!
As a non-profit organization, we
are blessed with so many who give
unselfishly of their time, knowledge
and special insight in a multitude of
ways. Did you know that a number of
our board members not only serve on
the board without compensation, but
are also members of our Professional
Advisory Council (PAC), and as MH
hotline consultants (HLCs) where
they personally guide those dealing
with emergent MH situations 24/7 for
at least four weeks of each year?
Some of our PAC members, in addition to assuring all MH educational
materials provided by MHAUS are
thorough and correct in every detail,
also serve as MH hotline consultants.
Directors of MH testing centers and
the MH Registry also play numerous
roles within MHAUS and are dedicated to assuring their feedback to patients who are tested for MH susceptibility is as thorough and complete
as possible. Additionally, although
they are very busy individuals, many
of them serve multiple roles within
MHAUS as well...from board member

to PAC member to HLC, and sometimes, all at the same time!
The MH hotline consultants make
themselves available to answer
(sometimes) frantic calls from medical professionals who have never
seen an MH event until they make
that MH hotline call. They need the
reassurance of someone who is an
expert in this area to help them bring
their patient to safety.
The consultant takes calls 24 hours
a day and is available wherever they
are…sometimes that includes in the
shower…what dedication! They ask
for no compensation and have many
times relayed to us that they receive
more than they give in terms of
knowing they have been able to help
save a life. They make themselves
available to help staff answer other
questions that are not of emergent
nature while “on call” as well, thus
further broadening their support to
the MHAUS organization!
Each MH Hotline call costs MHAUS
approximately $63. A donation equaling the cost of a single call (or two
or three) either personally given, or
through your facility, will do much to
help us continue to make this lifesaving tool available to all who need it,
whenever they need it!
MHAUS staff are some of the most
dedicated, determined group of
individuals you will ever meet. They
take their jobs very seriously and
help all customers in whatever way
they can…often going the extra mile
to come up with an answer that is
“outside the box” of the normal mode
of operation. They listen carefully to
you, our customer, and make product suggestions to meet your needs.
For more about new products, see page 6
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You are cordially
invited to attend the
upcoming

Malignant
Hyperthermia
Association
of the United
States

Recognition
Reception
in honor of the

The MHAUS staff is busy settling into their new offices. A grand opening
and reception is planned for August. Watch the e-newsletter for details.
(Pictured above) Fay Kovack, Fulfillment Administrator (Below) Elaina
Morgan, MHAUS Accountant.

2011 Hotline
Partnership Award
given to highlight the
partnership between a Hotline Consultant and a Medical
Professional contacting the MH
Hotline for help
Daniel Massik – MHAUS
Anesthesiology
Residents Award
and
Outstanding Dedication to
MHAUS Award
Sunday,
October 16, 2011
6:00-8:30 pm
Hilton Chicago Hotel
Astoria Room - 3rd Floor
720 S. Michigan Avenue
Chicago, IL
Sponsored by
Malignant Hyperthermia Association of the United States
Please RSVP by
September 20, 2011 via phone
at 607-674-7901, fax to
607-674-7910 or email to
gloria@mhaus.org
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No Wi-Fi Forces Techies To Meet In Real Life
By MHAUS Public
Relations/Project
Coordinator
Michael
Wesolowski

There was a lot of talk about how
nonprofit organizations can skillfully and confidently use technology to meet community needs and
fulfill their missions at the 11NTC
(Nonprofit Tech Conference) that
I had the good fortune to attend
in Washington D.C. The event,
attended by 2,000 people, was
sponsored by Nonprofit Technology Community organization. Find
out more at www.nten.org.

Do You Have an

MH Survival Sto-

ry? Tell us about
it and include a

before and after

picture. Visit the
MHAUS website
at www.mhaus.

org and click on
“Faces of MH”

under the “Get
Involved” tab.

There was a lot of talk about social media tools such as: Addictomatic, Bitly, Crowdeye, Delicious,
Facebook, Followers, Foursquare,
Google, IceRocket, Joola, Net
Neutrality, Netvibes, Postling,
Radian6, Real Simple Syndcation, Technorati, Thrive, Topsy,
Tweetdeck, Twello, Yammer, and
YouTube amongst others.
There was a lot of talk because
we broke the hotel’s Wi-Fi on the
second day of the conference,
and we had to close our laptops.
So there we were: 2,000 “techiefish” out of water and off-line,
meeting in real life.

One of my “real” life conversations
was with a fellow public relations
professional from The Arnold P.
Gold Foundation whose White
Coat Ceremony happens in more
than 90% of schools of medicine
and osteopathy in the United
States, as well as at all four medical schools in Israel. Their website
describes The White Coat Ceremony as a welcome to entering medical students that helps
establish a psychological contract
for the practice of medicine. The
event emphasizes the importance
of compassionate care for the
patient as well as scientific proficiency and includes: recitation
or discussion of an oath (such as
the Hippocratic Oath or a studentwritten oath) which represents the
public acknowledgment by the
students of the responsibilities of
the profession and their willingness to assume such obligations
in the presence of family, friends,
and faculty.

At the ceremony, students are
welcomed by their deans, the
president of the hospital, or other
respected leaders who represent
the value system of the school
and the new profession the students are about to enter. The
cloaking with the white coat – the
mantle of the medical profession
– is a hands-on experience that
underscores the bonding process.
It is personally placed on each
student’s shoulders by individuals
who believe in the students’ ability
to carry on the noble tradition of
doctoring. It is a personally delivered gift of faith, confidence and
compassion.
Other people I talked with were
from the B’nai B’rith Youth Organization, The Centre of Philanthropy
of Bermuda, George Washington
University, Inside NGO, National
Parks Conservation Association, New York City Watershed
Agricultural Council, P.E.A.C.E.
Inc, Pesticide Action Network of
Blaine County Idaho, Philadelphia
Gas Works, Rochester General
Hospital Foundation, and The
Sturge-Weber Foundation. From
these conversations grew an idea
to form a group in order to help
people new to social media understand the tools and vocabulary.
In addition, I returned with many
ideas I plan to investigate for our
organization. See photos of the
conference at: http://on.fb.me/
e0Bm5u
I invite your questions and comments about social media. Call me
at 607-674-7901 or email me at
michael@mhaus.org
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Q&A: CRNA Questions – Is Glycopyrrolate An MH Triggering Agent?
MHAUS received the following
questions from a CRNA working in
an office-based endoscopy unit.
The questioner wrote: “Last week
glycopyrrolate was removed from
our drug tray because it was stated to have a side effect of malignant hyperthermia found on www.
uptodate.com and also listed on
www.drugs.com. (Also) the most
recent place that I saw it (listed)
was in the new Mosby’s Nursing
Drug Reference 2011. My office
manager is asking if we should ...
not have (glycopyrrolate) available
since it is documented ... in so
many places and the fact that we
don’t stock Dantrolene.”
MHAUS Executive Director Dianne Daugherty researched the
history of glycopyrrolate, which

is not listed as an MH triggering
agent. She consulted MH experts,
and the reply: “In the past there
were some who thought that
drugs that dry secretions, i.e., the
anticholinergics, such as glycopyrrolate and atropine are capable of
triggering MH. This is the not the
case. They are safe to use in MH
susceptibles and do not trigger
MH.”
MHAUS often receives questions
such as this from medical professionals and MH-susceptibles
alike. Oftentimes, answers to
many questions can be found
on the MHAUS website. But if
you don’t find the answer to your
question, please do not hesitate
to contact the MHAUS by calling
607-674-7901 or emailing info@
mhaus.org.

Challenge
Yourself With
The MH Case
Of The Month
Visit www.mhaus.
org to decide the correct way to proceed
with these actual MH
cases. Answers with
narratives are provided for the previous
month’s cases.
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MHAUS Introduces New Products & Services
by Dianne Daugherty,
MHAUS Executive Director

message of “Keep Your Patient
Safe from MH”.

MHAUS is in the process of introducing a number of new products
and services. Our latest step
forward is an association management system putting our website
“in the clouds” to allow you direct
access to us from wherever you
are. Let us know what you think
of it (good or bad) as it is rolled
out during early July. We welcome
any quality improvement ideas.

Our website will change its platform to improve the online capabilities and enhance your visit to
the site. MHAUS members will be
able to log onto the new platform
to: 1) make changes to personal
contact information, 2) check on
order status, 3) register online for
MH conferences, meetings, and
Let’s Save a Life Mini-conferences
and much more.

We anticipate developing
MHAUS-focused groups who
will work together to deliver MH
education to their own communities; using the new platform they
will build their own “inner circle” of
individuals who want to drive the

The MH educational products will
be located in one place and will
include pictures and clear descriptions of each item. There will be
opportunities to enhance your
personal level of activity within the
MHAUS organization and share

experiences, join chat groups on
MH or become a Chapter Team
member in your area…we already
have a number of people waiting
to start one in their locale.
We are in the beginning stages
of developing an MH educational
course with credits for doctors,
CRNAs and RNs to be offered
via a major publication as well as
online. This new product will be
available for at least 12 months
and will be free of charge for
those participating. What an opportunity for further insight on how
to be prepared for MH by recognizing it and knowing what to do!
As always, we want to hear from
you. Call or email: 607-674-7901
or info@mhaus.org

The Lila & Jerry Lewis Memorial Fund
Revonto puts time on your side.

Reverse the Crisis
with Revonto

(877) 411-USWM (8796) | www.revonto.com
Important Safety Information
Revonto is indicated, along with appropriate supportive measures,
for the management of fulminant hypermetabolism of skeletal
muscle characteristic of malignant hyperthermia crises in patients
of all ages. It is also indicated preoperatively and sometimes
postoperatively, to prevent or attenuate the development of clinical
and laboratory signs of malignant hyperthermia in individuals
judged to be malignant hyperthermia susceptible. Malignant
hyperthermia is life threatening and requires immediate medical
attention and treatment. Fatal and non-fatal liver disorders of an
idiosyncratic or hypersensitivity type may occur with dantrolene
sodium therapy. There have been reports of thrombophlebitis
following administration of intravenous dantrolene. There have
been rare reports of urticaria and erythema possibly associated
with the administration of i.v. dantrolene sodium.
CONTRAINDICATIONS: None.
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There are many special people who take the time each year to remember their loved ones in a way that helps MHAUS. The people below
have made gifts during FY 10-11 (October 2010 - September 2011) in
memory of Lila and Jerry Lewis. We are most grateful for their support
and special tribute gifts.
Life Benefactors
Dorothy Glassman
Gregory Lewis Glassman
Jacey Lila Glassman
Marilyn Lewis Glassman
Dr. Joseph Sugerman
Bob & Dianne Winters
Patrons
Brad & Julie Shames
Sponsors
Arline A. Hammer
Allen Jacobs
Gloria Leonard
Erven Tallman
Donors
Larry & Linda Blumenfeld

Doug Braun
Sheldon Querido
Bill Rouse
Friends
Gail Adler
Anne & Philip Altman
Sam Birnbaum
Randee martinLeffler
Rikki Orloff
Beverly Reef
George Trustman
Muriel Birnbaum
Honoraria
Honor of Marilyn Glassman’s and
Jacey Haye’s birthday – by Bob &
Diane Winters
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Daniel Massik – MHAUS Anesthesiology
Residents Award Deadline August 3rd
The Malignant Hyperthermia Association of the United States
(MHAUS) is pleased to announce
the availability of an award in the
amount $1,500 to the author of a
manuscript related to malignant
hyperthermia (MH).
MH is an inherited disorder of
muscle, which is “triggered” by
commonly used anesthetic agents
and may lead to death or disability.
Early diagnosis and prompt treatment is the key to reducing morbidity and mortality related to MH,
which may occur at any time during
an anesthetic whether in a hospital,
ambulatory surgery center or an
office-based setting.
A large variety of programs have
been developed by the scientific
panel at MHAUS in order to increase awareness of the syndrome
and its manifestations. These include procedure manuals for recognizing and treating MH, applicable
to the Hospital or to the Ambulatory
Surgery Center, and a variety of
other publications.
In order to promote awareness of
MH and its various manifestations
and to encourage continued study
of the syndrome, Mr. George Massik, a founding member of MHAUS,
graciously supports a writers’
award. The Daniel Massik Fund at
The Foundation for Jewish Philanthropies in Buffalo, NY was established by Mr. Massik in memory of
his son who died from MH.
This Award will provide a stipend of
$1,500 to an anesthesia resident/
fellow or an anesthesiologist who
is within five years of ending his/
her training to attend the annual
meeting of the American Society

of Anesthesiologists Meeting or,
in special circumstances, another
meeting of similar merit.
Award Details
The Award will be given to the
primary author of the best manuscript concerning, malignant hyperthermia. The format may be a case
report, literature review or original
study.
• The document should address
a significant issue related to the
problem of malignant
hyperthermia.
• Those participating must currently
be a resident fellow in anesthesiology or an anesthesiologist who
is within five years of ending his/
her training.
• The paper must be a minimum of
3 double-spaced typed pages and
a maximum of 10 pages. Author’s
CV should be included.
• The paper must not be in any
stage of publication.
• Deadline for receipt of the manuscript in the MHAUS office is
August 3, 2011.
The award will be presented at the
annual MHAUS Recognition Reception at the Annual Meeting of the
American Society of Anesthesiologists in Chicago, October 2011. The
winner will be notified by August
31, 2011 to allow for coordination of
travel plans.
For further information regarding
the application process for this
award, please contact the Malignant
Hyperthermia Association of the
United States (MHAUS), attention
Gloria Artist, either via regular mail
at P. O. Box 1069, Sherburne, NY
13460, via fax at 607-674-7910 or
email at gloria@mhaus.org.

I’ve Been
Diagnosed as
MH Susceptible
– What Do
I Do Now?
GET A MEDICAL ID TAG
The Medical ID Tag, developed by MHAUS, is engraved with an ID number,
the words “MH-susceptible”
and other conditions or allergies, as well as the 24-hour
MH Hotline number. Medical
professionals will have direct
access to Hotline Consultants and important patient
information in the event of
an emergency.
SEND A LETTER TO YOUR
LOCAL HOSPITAL(S)
MHAUS provides sample letters you can submit to your
local hospital(s) alerting them
of an MH-susceptible living
in the area.
CONSIDER REGISTERING
WITH THE NAMHR
The North American Malignant Hyperthermia Registry
maintains a central data
base of patients with MH
susceptibility.
VISIT THE MH MESSAGE
BOARD ONLINE
Communicate with other MHsusceptibles at www.mhaus.
org.
LEARN ABOUT MH
Visit the MHAUS website
for MH references material,
FAQs, glossary of terms, and
anesthetics information.
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MHAUS Attends, Presents At
European MH Group Meeting
by Henry Rosenberg, MD
MHAUS President
I was privileged to attend the
30th Annual European MH Group
(EMHG) meeting in the town of
Nijmegen, Holland from June
8-10 this year. The EMHG was
developed in the early 1980s by
a group of clinical anesthesiologists and researchers interested
in advancing the understanding
of MH and providing optimum
care to MH susceptibles and their
families. The EMHG has focused
on testing for MH susceptibility,
muscle biopsy contracture tests,
as well as genetic tests and their
relation to biochemical and physiologic changes that underlie the
MH syndrome.
This year as in past years there
were invited lectures by experts
in disciplines related to MH other
than anesthesiology as well as
presentations by investigators and
clinicians who have been studying
MH and related syndromes.
The meeting was hosted by Dr.
Marc Snoeck, director of the MH
testing unit in Nijmegen, and took
place at a lovely conference center in a nearby suburb. About 50
MH experts and those interested
in the syndrome ranging from
medical students to professors
attended. They represented many
countries including Switzerland,
Austria, Denmark, Sweden, Germany, France, Italy, Great Britain,
Israel, Australia, New Zealand,
South Korea, the Netherlands and
the USA.
Drs. Sheila Muldoon, director

of the MH investigative unit at
Uniformed Services University
in Bethesda, MD, Dr. Jerry Kim
from the University of Washington,
Seattle, and I attended from the
USA. It would take me many pages to summarize the information
that was presented, but I would
like to highlight several themes of
the meeting.
Exercise/Heat and MH
One major issue is whether/how
strenuous exercise and heat affects muscle function as well as
the relationship between MH susceptibility and heat-related illness.
Dr. Maria Hopman, Professor of
Physiology, Radboud University,
Nijmegen, described studies that
her group conducts in athletes.
They utilize a swallowed capsule
that transmits body temperature
data to monitoring devices during
an approximately eight-mile race.
They observe that some patients
develop a body temperature of
over 104 degrees Fahrenheit
during the race usually without
harmful effects. Many routinely
display a temperature of over 102
degrees. A few develop increased
acid content in the blood and a
few muscle breakdowns. Those
patients who have a large body
mass, restricted fluid intake prior
to the race are more likely to have
such problems.
A few patients with exercise induced muscle breakdown (rhabdomyolysis) and elevated body
temperature have been shown to
have mutations in the ryanodine
receptor gene (the principle gene
that is associated with MH sus-

ceptibility). Unfortunately, there is
not enough information to determine which, if any, MH susceptibles will develop such problems
ahead of time and if indeed some
patients who display ryanodine
mutations are also at risk for anesthesia induced MH. Much more
research is needed.
Unfortunately very few exercise
physiologists, athletic directors,
and sports organizations are
aware of MH and the possible
relation to heat stroke/muscle
breakdown. For example, few,
if any, patients who succumb to
heat stroke or develop severe
muscle breakdown with exercise
are tested for MH susceptibility.
As articles in the medical literature appear concerning “awake”
MH, I believe this will spur greater
collaboration between MH investigators and those interested in adverse effects of heat and severe
exercise.
Muscle Disorders and MH
A second major theme of the
meeting is the relation between
several, rather uncommon, muscle disorders and MH. Studies
have shown that many patients
with Central Core myopathy,
King Denborough syndrome and
Multiminicore myopathy harbor
mutations in the ryanodine receptor gene. These are inherited
disorders of muscle function often
associated with muscle weakness
and MH susceptibility.
Dr. Heinz Jungbluth, a senior
lecturer and consultant in Pediatric Neurology at King’s College,
London, provided an in depth discussion of these and other muscle
disorders related to MH. I found
continued on page 9
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Continued from page 8
his statement that “Ryanodine
receptor gene mutations are the
most common cause of congenital
myopathies” eye opening. There
are a wide variety of such muscle
disorders, fortunately none very
common (see Table 1 at conclusion of this article). Neurologists
interested in muscle disorders are
beginning to take notice of the
implications of MH for a variety of
muscle disorders.
Awake MH
Dr. Muldoon and I described
several cases of apparent MH in
young children who triggered without anesthetic agents. The cases
I described were derived from Dr.
Blanca Gener from Baracaldo,
Spain, and her associates from
Spain and the US, Jarret Burns,
Edward Boyer, Miguel Vasquez,
and Federico García-Bragado.
I presented the cases because
I felt that the MH community
should hear of the investigations
of deaths of two brothers without
anesthesia who have mutations
in the ryanodine receptor gene as
well as an unusual muscle disorder, Multiminicore Disease.
Perhaps in some cases the episode of presumed MH was precipitated by a febrile illness, but in
others, this did not seem to be the
case. At least four children had
similar mutations in the ryanodine
receptor gene. Others who also
developed “awake” MH have been
found to have other mutations in
this gene, but at different locations. It should be emphasized
that these are rare events. However, there is much more to learn.
Molecular Genetic Testing
for MH
Another major theme of the

meeting is the clarification of the
number of mutations and genetic
changes in the principle gene related to MH, the ryanodine receptor gene, and whether other genes
might also predispose to the syndrome. In this way it is hoped that
the accuracy of genetic testing will
be significantly enhanced.
The MH testing unit at Leeds, UK
has the world’s largest experience
with muscle biopsy testing for
MH. They have tested over 6,100
patients over the past 30 years.
They have also associated many
mutations with MH susceptibility. However, there are still many
other DNA changes that require
clarification. Newer, more powerful molecular genetic approaches
called whole gene screening
or exome screening that allow
investigators to screen hundreds
to thousand of genes in their DNA
for the presence of mutations and
unusual variants are being applied
to the study of many disorders.
Dr. Jerry Kim from University of
Washington in conjunction with
the testing center at Leeds and Dr.
Katherine Stowell of the Institute
of Molecular Biosciences, Massey
University, New Zealand in conjunction with the testing center in
Palmerston North, New Zealand,
described how they have begun
to apply such techniques to the
study of MH. They hope to identify
other mutations and possibly other
genes that standard techniques
have not found. In particular, they
are focusing on the 30% of patients with MH susceptibility and
their families who do not seem to
display mutations in the ryanodine
receptor gene. Dr. Kim’s work is
pointing to a few new mutations
that bear investigation as to their
role in leading to MH susceptibility.

In time, whole gene screening will
provide much needed information about the genetics of MH.
However, these are complex
techniques and require that the
harmless DNA changes be sorted
out from those that are causal for
MH. Because of the large number
of genes screened and the large
number of DNA variants that are
found, sophisticated mathematical
and statistical tools are needed to
understand the results. However,
in the end, new information about
the genetics of MH will be found.
A primary mission and goal of
MHAUS is to provide clinicians
and patient with the latest information concerning MH and MH-like
syndromes in a comprehensive
and comprehensible manner.
These are exciting times for those
of us who have an intense interest
in the syndrome since, thanks to
ever more sophisticated laboratory and clinical measurement
techniques, research scientists
and clinicians are beginning to
learn more about the various manifestations of the MH syndrome.
Through more effective tools to
understand the genetic predisposition to MH and predict those at
risk, we hope lives will be saved.
Table 1:
Muscle disorders showing mutations in the ryanodine receptor gene that predispose to MH
Central Core Disease
Multiminicore Disease
King Denborough syndrome
Centronuclear Myopathy
Nemaline Rod Myopathy
Late onset axial myopathy
Congenital fiber type disproportion
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Glossary of
MH-related
Terms

Contracture test – This is the test that is
used to determine a patientís susceptibility to
MH. Muscle is taken from the thigh (about the
size of a fingernail) and cut into strips of about
one half inch long and mounted in a chamber
and made to contract by electrical stimulation.
When the anesthetic halothane is introduced
in the chamber the muscle not only contracts
but develops a contracture (a sustained
contraction). This contracture is typical for MH
susceptibles. The drug caffeine may also lead
to an abnormal contracture, as may a variety of
other anesthetics. Although the test is highly
accurate, the inconvenience of the biopsy and
the requirement for special technical expertise
limits its use.
Creatine kinase – An enzyme found in cells,
especially muscle cells. Normal levels are
up to about 200 iu/L. In cases of muscle
membrane breakdown, the enzyme leaks out
of the cell. This may occur from any type of
muscle trauma, including malignant hyperthermia. After surgery CK levels may normally rise
to 1,000 to 2,000 iu/L. When there is severe
muscle damage the level may rise to 10,000
or more. At these levels, the muscle pigment,
myoglobin, can be expected to be elevated
in the blood as a result of muscle damage.
In other words, elevated CK is a marker for
leakage of myoglobin from the cell. Elevated
levels of myoglobin can lead to temporary or
permanent kidney damage. After an episode of
MH the CK levels may be mildly or dramatically
elevated depending in part on the promptness
of treatment. In general, peak levels of CK
occur about 24 hours after injury and may be
elevated for days. Hence, in suspected cases
of MH it is important to determine CK levels.
In case of heart muscle damage, CK may be
elevated, but this represents a slightly different
form of CK. CK from regular muscle is termed
CK MM, from heart muscle, CK-MB.
Dexmedetomidine – A selective agonist used
as the hydrochloride salt as a sedative for
patients in intensive care units.
General anesthetics – Compounds that produce loss of consciousness, pain relief and amnesia. General anesthetics are either gaseous
agents such as halothane, sevoflurane, and
desflurane (all triggers of MH). Nitrous oxide
is often used as an adjunct to these agents. It
is not a complete anesthetic, and also not an
MH trigger. There are a variety of agents that
are given intravenously that also may produce
anesthesia such as the barbiturates (e.g.
thiopental), propofol, and ketamine. None are
MH triggers. A variety of other agents are often
used during anesthesia such as the narcotics,
benzodiazepines (e.g. Valium and Versed)
which produce pain relief and sedation.

Hypercapnia – Excessive carbon dioxide in
the blood.
Iatrogenic – Induced inadvertently by a physician or surgeon or by medical treatment or
diagnostic procedures.
Local anesthetics – These compounds block
transmission of nerve impulses involved in
pain sensation. These are the “caine” drugs novocaine, bupivicaine, lidocaine, mepivicaine.
None trigger MH and are safe to use in the MH
susceptibles. These drugs are commonly used
by dentists, anesthesiologists, pain physicians
and surgeons among others.
LMA – laryngeal mask airway – This device
was introduced into practice only a few years
ago. The device is often used when tracheal
intubation is not needed, but control of the
airway is desirable. It is a tube that is so
constructed that it does not enter the tracheal
but forms a seal around the entrance to the
trachea (the glottis). Insertion of the LMA is not
as traumatic as insertion of an endotracheal
tube and does not require deep levels of anesthesia or muscle paralysis.
Molecular genetics – Genetics is the study
of inheritance. Molecular genetics is the study
of how changes in DNA structure, such as
mutations, affect the function of the genes.
Molecular, because the study of DNA entails
understanding of molecular or submicroscopic
changes.
Muscle relaxants – These are drugs that
are more properly termed paralyzing agents.
There are two classes of muscle relaxants,
non-depolarizing and depolarizing agents
based on their mode of action. Typical nondepolarizing agents are vecuronium, pancuronium and rocuronium. None are triggers of
MH. However, the one depolarizing agent, succinylcholine is a potent trigger of MH. These
agents are administered intravenously and are
therefore given by anesthesiologists, ER physicians and intensive care physicians.
Neuroleptic malignant syndrome – (NMS)
This is a constellation of signs and symptoms
marked by high fever, muscle breakdown, acidosis, muscle rigidity and other signs similar
to MH. However, the syndrome is induced by
drugs used in the treatment of major psychiatric disorders. These drugs include thorazine,
haloperidol (Haldol), olanzapine and other
potent antipsychotic agents. The syndrome
is not inherited and does not predispose to
MH. That is, there is no greater frequency of
MH in those experiencing NMS or vice versa.
Interestingly, dantrolene is effective in treating
NMS. There is no diagnostic test specific for
NMS susceptibility.
Opiate – A medication or illegal drug that is
either derived from the opium poppy, or that
mimics the effect of an opiate
Oxygen saturation – The main purpose of
the blood is to carry Oxygen to the various
parts of the body along with nutrients and to

remove carbon dioxide and other byproducts
of metabolism. The amount of Oxygen in a
given quantity of blood is not easy to measure,
however the saturation level of the hemoglobin
in the blood that carries the Oxygen can easily
be measured with an external probe attached
to a pulse oximeter. Normal Oxygen saturation is above 98%. At levels below about 90%
insufficient oxygen is delivered to the blood,
which may lead to many problems.
Pseudocholinesterase – An enzyme that
degrades the drug succinylcholine. In about
one in 2500 patients this enzyme is deficient.
THerefore succinylcholine which usually
cuases muscle paralysis for about 5 minutes
leads to paralysis that may last several hours.
It is not life-threatening so long as the patient is
connected to a ventilator. Susceptibility to this
problem is not related to MH.
Reversal agents – There are several drugs
that can antagonize or “reverse” the effects of
other drugs. The drug, Narcan, or naloxone
reversed the effect of narcotics (including the
analgesia from these agents). Some drugs,
neostigmine and pyridostigmine and edrophonium, reverse the effects of the non-depolarizing muscle paralyzing drugs.
Rhabdomyolysis – When muscle is damaged
and cells are disrupted, the intracellular constituents begin to leak into the blood stream. This
includes creatine kinase, myoglobin and the
electrolyte potassium. This is termed rhabdomyolysis. This breakdown may be manifested
by muscle pain and in extreme cases dark or
cola colored urine.
Subcutaneous emphysema – Gases that
are introduced into a body cavity, for example
as part of laparoscopic surgery may, in some
cases migrate from the body cavity to the tissues under the skin. This is called subcutaneous emphysema. It is recognized because a
cracking sensation is felt on touching the skin.
The gases eventually are absorbed into the
blood stream.
Tachycardia – A rapid heart rate, usually defined as greater than 100 beats per minute.
Tracheal intubation and mainstem intubation – In order to control gas exchange during
anesthesia a plastic tube is often placed in the
trachea (windpipe). This is done usually when
the patient is first anesthetized. One end of the
tube is connected to a ventilator or respirator to control ventilation. Since the windpipe
bifurcates just below the neck line, if the tube
is inserted too deeply, the end may go into one
of the branches of the trachea (usually the right
side) and therefore only one lung will be ventilated. This may lead to a decrease in oxygen
in the blood, and rarely an increase in carbon
dioxide as well.
Trendelenberg
Steep head down position.
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Have you visited us
lately? Log on to
www.mhaus.org
to get the latest
information on MH,
order materials,
post a message to
the bulletin board
or learn about the
“Hotline Case of
the Month.”

Yes!

Every MH-Susceptible Should Wear
A Medical ID Tag
MHAUS has help available for the MH-susceptibles
who have no insurance or cannot afford to purchase a
medical ID tag.
The Sandi Ida Glickstein Fund was established for
the purpose of providing free ID tags for MH-susceptible
patients who qualify.
To take advantage of this program, please send us
a letter indicating why you would like MHAUS to provide
you with a complimentary ID tag.
The goal of the free ID tag program is to ensure the
safety of MH-susceptibles during an emergency situation
and to prevent a tragic outcome from MH.
For further information, please contact MHAUS at
P.O. Box 1069, Sherburne, N.Y. 13460-1069; call 607674-7901, or visit www.mhaus.org.

I want to support MHAUS in its campaign to prevent MH tragedies
through better understanding, information and awareness.

A contribution of: ❑ $35 ❑ $50 ❑ $100 ❑ $250 ❑ $500 ❑ $1000 (President’s Ambassador)
or ❑ (other amount) $ ___________, will help MHAUS serve the entire MH community.
Please print clearly:
Name: ______________________________________________________________________
Address: _____________________________________________________________________
City: ____________________ State: _____________ Zip: ____________
Please clip out this
handy coupon, or feel
free to photocopy if
you prefer to keep
your issue intact, then
mail to: MHAUS, PO
_
Box 1069, Sherburne,
NY 13460-1069

Phone: __________________________ E-mail: ____________________
❑ I am MH-Susceptible

❑ I am a Medical Professional

Please charge my ❑ Visa ❑ Mastercard ❑ Discover ❑ American Express
Name on card: ___________________________________________________
Credit Card Number: _______________________________________________
Expiration: ___________________________

MHAUS Happenings, Events and Notices
❑ THANKS! MHAUS is grateful for the financial support of the
following State Societies of Anesthesiology: Alabama, California,
Maryland, and Michigan. Call the
MHAUS office to ask how your
group can join their ranks!
q Transfer of Care Guidelines
Now Available
MHAUS joined forces with the
Ambulatory Surgery Foundation
(ASF) in developing Transfer of
Care Guidelines for MH Patients.
Together, the two organizations
worked to identify a panel of
experts representing key medical
specialties at critical points along
the transfer continuum, including clinicians and administrators
specializing in patient care at
ASCs, anesthesia care providers, an emergency medicine
physician, emergency medical
technician, and of course, experts

MHAUS
P.O. Box 1069
Sherburne, NY 13460-1069
www.mhaus.org

in MH. The Transfer of Care
Guideline is available for $55.00
each, including shipping. To
order please contact MHAUS at
P.O. Box 1069, Sherburne, N.Y.
13460-1069; call 607-674-7901,
or visit www.mhaus.org. Also
available through the ASC Association at www.ascassociation.
org.
q We Want To Hear From You
Let us know how you think
MHAUS can better serve you.
Call 607-674-7901 or email
info@mhaus.org. Your comments and suggestions are
important.
q Why Should You Put Your
Name In The North American
MH Registry?
If a person knows they have
MH, or if they think they might
have MH, then they may want

to have their name in the Registry.
This could happen when there is
MH in the person’s family or when
the individual has had an incident.
The NAMHR provides researchers with information to determine
how MH presents itself, how it is
diagnosed, how it is treated, and
how it responds to that treatment.
Each case that is entered into the
Registry increases the knowledge
available to researchers working
on MH treatment and diagnosis.
If you wish to be registered in the
NAMHR, or would like to know if
you are already registered, please
contact Dr. Barbara W. Brandom,
Michael Young, or Kristee Adams at
1(888) 274-7899.
q Upcoming Meetings Where
MHAUS Staff Will Be Available
AANA, August 6-10, Boston, MA;
ASA, October 15-17.

