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Another MH Death
– Many Questions Remain
By MHAUS President,
Henry Rosenberg, MD
A few months ago I received an unusual call
from the MH Hotline who connected me to
an anesthesiologist and OR team who were
desperately trying to manage a Malignant
Hyperthermia (MH) crisis. They were frantic
and clearly trying to stabilize a patient experiencing a severe MH episode. The patient
was an athletic older teenager undergoing
an elective orthopedic surgical procedure on
the ankle. Anesthesia was being conducted
with the commonly used gas anesthetic
sevoflurane and succinylcholine had not
been used.
I was told that not long after the start of
anesthesia, signs of MH began to
appear including increased carbon dioxide excretion (end tidal
carbon dioxide), increased heart
rate and striking muscle rigidity
in all extremities. In addition, the
serum potassium was elevated
and acidosis was also present. Since this was in the
middle of the workday, the
team, including additional
anesthesia providers, OR
nurses, and surgeons
were on hand to manage
the crisis. Once the diagnosis was made, dantrolene
was secured and began to
be administered and the
MH Hotline was called.

By the time I was contacted, the first dose
of dantrolene had been administered, the
anesthetic gas was turned off, laboratory
studies sent, and treatment of the hyperthermia had begun. The recommended dose of
2.5mg/kg dantrolene was given. Under most
circumstances, that would immediately lead
to a reversal of the signs of MH, but that
was not happening here. Although unusual,
it sometimes happens that additional doses
of dantrolene are required to control an MH
episode. Matter of fact, just a few weeks
prior to this episode, I was consulted about
a young male patient who developed MH,
was treated effectively in the OR, but postoperatively continued to spike fevers, display
evidence of ongoing muscle breakdown
(elevated creatine kinase) and other signs of
MH. Even though the patient was receiving
an infusion of dantrolene for several hours,
signs of MH were appearing in a mild and
controllable form intermittently. Fortunately,
that patient responded nicely to additional
doses of dantrolene administered in supplement to the infusion.
continued on page 3
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Malignant Hyperthermia (MH) is an
inherited muscle disorder which, when
triggered by potent inhalation anesthetics
and succinylcholine, may cause a lifethreatening 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.
Copyright 2012 by MHAUS

Dianne Daugherty
MHAUS Executive Director

“Without continual growth
and progress,
such words as
improvement,
achievement,
and success have
no meaning”
– Benjamin
Franklin

As we move into the Fall season, we
are pursuing a very positive direction
and some changes within MHAUS.
MHAUS held its annual Strategic
Planning Meeting the end of August
in Albany, New York. We addressed
multiple areas offering possibilities for growth in the next year and
attempted to clarify our members’
and customers’ needs as they were
relayed to us through telephone
conversations, emails, and discussions at our exhibit booth at various
medical meetings across the United
States.
In summary, we feel a need for
continuing MH preparedness education as well as additional tools to help
all types of facilities manage an MH
event. Toward that end, this past
year we have focused on the development of those tools and by the time
you read this, we plan announcing
the availability of the following products:
• An updated MH In-service DVD to
bring you, in a movie-like format, an
updated definition of MH, the signs
and symptoms of MH and other
similar disorders, a clear and con-

cise plan on how to prepare all staff
to react quickly in an MH event,
items to be stocked on an MH cart
and in the medical facility, how to
perform an MH Mock Drill, what
to consider to be ready to quickly
transport a patient experiencing
MH in an ambulatory surgery facility to a nearby hospital’s emergency room, the genetics of MH,
recent study results with regard
to what we call “Awake MH” and
appropriate measures to consider
when dealing with heatstroke and
muscle breakdown. Each area will
be set up as a “chapter” to allow for
rewinding and/or fast forwarding to
review as often as needed and will
be similar to watching any other
DVD movie.
We delegated this task to Dr. Rafael Ortega and Geoff Tarulli at the
Boston Medical Center. Dr. Ortega
had previously developed similar
products for the American Society
of Anesthesiologists (ASA) and the
World Health Organization (WHO)
very successfully. He and his staff
worked jointly with various MH experts who authored various chapters. The final product is over an
hour’s worth of solid content. An
online test will be available at www.
mhaus.org to ensure successful understanding of the content.
There will be an opportunity for
those who pass the test to share
that fact on the MHAUS website,
thus relaying that they and their
facility are interested enough in the
management of MH to go through
continued on page 11
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Although the indicators of muscle
breakdown, namely creatine
kinase levels, were very elevated,
they peaked within a day and he
eventually recovered and then
was referred for genetic testing.
However, in the present case, the
MH crisis continued despite the
initial dose of dantrolene. So, additional doses of dantrolene were
administered, first another 2.5mg/
kg, then another 1mg/kg, but the
muscle rigidity persisted as did
the acidosis and the elevated
potassium. The anesthesia team
was doing a great job controlling
the elevated carbon dioxide levels
and hyperthermia, but the muscle
rigidity and acidosis continued
in dramatic fashion. Over what
seemed hours, but in reality was
much less than that, additional
dantrolene was given as 2.5mg/
kg boluses or greater. Although
there was a brief reduction of
muscle rigidity, it never really
resolved. In addition, the patient
would intermittently develop
ventricular arrhythmias, (that is
heart rhythm disturbances that
lead to ineffective heart action);
for all intents and purposes he
was experiencing a cardiac arrest. Therefore, cardiopulmonary
resuscitation was begun using
full scale advanced cardiac life
support drugs. The clinicians and
I had never witnessed or heard of
such a resistant case of MH. Now
we were really very concerned,
because as the crisis continued
there was concern that some of
the deadly consequences of MH
would appear. Almost the entire
supply of dantrolene in the hos-

pital had been given and still the
crisis continued. Now signs of failing heart function began to appear
in the form of pulmonary edema,
with bloody secretions coming out
of the endotracheal tube. Another
feared complication of organ
failure in association with an MH
crisis is a failure of the coagulation system with bleeding from
various organs and skin puncture
sites. There was strong evidence
that such internal bleeding was
occurring.

We were all at a loss and
very frustrated because
no matter what was done
in terms of following all
the guidelines and recommendations, this unfortunate patient was not
responding. Finally, all the
dantrolene was given, the
rigidity continued and the
heart failed completely.

nosis and importance of taking
precautions should anesthesia be
required. Second, genetic testing needed to be done on tissue
of the deceased to determine the
nature of the mutation and confirm
the diagnosis. Once the mutation
is identified, other family members
could be tested for that mutation.
In addition, an in-depth history
had to be taken to determine if,
indeed, the young man or other
family members had had problems with anesthesia or muscle
disorders. As this family was from
a different country with limited
familiarity with English, the full
family history was not immediately
apparent. Further discussions are
ongoing.
Within hours of the autopsy the
medical examiner sent specimens
for genetic testing. The genetic
test revealed that the patient did
have a ryanodine receptor gene
mutation at a site where other
MH mutations had been reported,
although his mutation was slightly
different.

We were all at a loss and very
frustrated because no matter what
was done in terms of following all
the guidelines and recommendations, this unfortunate patient was
not responding. Finally, all the
dantrolene was given, the rigidity continued and the heart failed
completely.

Another important follow up was
completion of the report concerning this event to the North American MH Registry of MHAUS to
add details of this episode to the
database in order to learn more
about the manifestations of MH in
comparison to other such cases
(referred to as an AMRA report).

The entire team was in shock
and disbelief as was I. This was
a very humbling experience. Two
things had to follow though. First,
the family had to be informed and
counseled as to what happened
and advised to make other family
members aware of the MH diag-

Why did this young man not
respond to adequate doses of
dantrolene while other patients
do? At this point an answer is not
known. There have been reports
of patients requiring up to three
times the recommended dose of
continued on page 4
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dantrolene this patient received,
but that was over days, not within
minutes. Furthermore, dantrolene
in adequate doses was being
given as rapidly as possible and
yet there was at best limited response. Were the clinicians missing something? Was this not MH?
I highly doubt it. The patient had
no signs of infection or sepsis, yet
all the signs of MH. Muscle rigidity
during anesthesia does not happen in situations other than MH.

Web Sites with more
information about
Central Core Disease
(CCD):
www.mhaus.org
www.nih.org
www.Genetests.org
www.Orpha.net

One of the challenges for those of
us investigating MH is to correlate
the genetic change(s) associated
with MH with the clinical manifestations of the syndrome. Are there
mutations that are more devastating than other mutations, and if
so, why?
I believe the answer is yes, but
the why part needs to be clarified. This is where the importance
of the North American Malignant
Hyperthermia Registry of MHAUS
comes in. By collecting data
concerning the manifestations
of the disorder, correlating those
changes with the manifestations
of MH in other family members
and other individuals, and correlating that with the genetic
change(s), it might be possible to
better understand and control the

syndrome and prevent death from
MH. Another approach is to incorporate this mutation into an animal
model of the disorder, genetically
engineer a mouse for example,
to manifest the mutation as has
been done with other mutations
and determine how the mutation is
manifested clinically.
One final note, the mutation identified in this patient was also identified in patients with the muscle
disorder Central Core Disease
(CCD). You can learn more about
this unusual muscle disorder on
the MHAUS web site under FAQs,
associated diseases and other
web sites and publications. The
National Institute of Health (NIH)
has a wonderful web site summarizing aspects of many genetic
disorders as do the sites
Genetests.org and Orpha.net. It is
well known that CCD predisposes
to MH and, in fact, in some patients is associated with significant
muscle dysfunction and scoliosis.
I have discussed this association a while back in describing a
six-year-old boy with scoliosis who
developed signs of MH without
anesthesia and succumbed to MH
when he was administered succinylcholine in a hospital emergency
department. (See my January
2011 and November 2011 blog
posts on the MHAUS web site).
Patients affected by CCD have
developed a Facebook page – The
Core: CCD Friends Around the
World. As an organization dedicated to education and scientific
advances related to MH, I feel
that MHAUS needs to develop
closer ties with groups of patients
affected by CCD. By this I mean
CCD patients and their families will
be alerted to the potential risks of

anesthesia and discuss them with
their anesthesia providers as well
as the surgeons. A closer tie to
the CCD patient groups will permit
the MH community to learn more
about the manifestations of CCD
in and out of the OR so that clinicians might be able to recognize
those who might have a mild form
of CCD and avoid the MH trigger
agents.
For as many years as I have been
interested in Malignant Hyperthermia, I am always aware that there
is so much more to learn about
the disorder. Combine this with
new information suggesting that
the estimate that ryanodine mutations may be found in one in 500
rather than one in 2,000 people
and we are left with the conclusion
that MH is far from a remote and
very rare disorder. There should
be greater awareness of MH and
the consequences of ryanodine
receptor gene mutations.
About Malignant Hyperthermia:
MH is an autosomal dominant
genetic disorder found in an
estimated 1 out of 2,000 people.
Once triggered, the rapid progressive series of chain events
include a body temperature of up
to 107 degrees, muscle rigidity,
system-wide organ failure, and, if
untreated, eventual death. MH is
often experienced in individuals
undergoing, what was expected to
be, routine surgery.
The incidence of MH is low, but,
if untreated, the mortality rate is
high. Introduction of a treatment
drug and advances in the understanding of MH have saved many
lives since the syndrome was first
described in the 1960s.
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Connecting With People
Interested In MH Now Easier
by Michael Wesolowski,
MHAUS Public Relations/Project
Coordinator
New features have been added
to the MHAUS website to help
members and friends engage with
each other and with MHAUS to
build awareness about malignant
hyperthermia. Especially exciting
is the ability for people located
anywhere in the world to form and
manage their own MHAUS Chapters right on the MHAUS website.
More obvious examples of the
new functionality include better
profile management, easier shopping experience, and faster event
registration.
One standout feature is the ability
for members to communicate with
each other through direct messaging and during conversations
happening in Chapters and Group
forums. We see the benefits of
in-person interaction during conferences when patients, families,
and healthcare professionals talk
with each other, so we are looking
forward to developing this ability
online.
Start on the MHAUS homepage
and click on “My Account”. From
the “My Account” page you will be
able to register for events, search
for chapters and groups, search
for other members, and sign in
to your membership profile, or
register a new membership. Registering for membership is easy

and there are three main member
types to choose from: patientfamily member, healthcare professional member, or friend.
Many of the new features are associated with the type of member
you are. Here are a few benefits
from each type. Friends can
receive the e-newsletter and can
participate in groups open to all
member types, and message
Friends
and Members.
Patient
and Family Members and
Healthcare
Professional
Members
receive a
30% discount on
purchases
from the MHAUS shop and receive the quarterly newsletter, The
Communicator, can join chapters
and closed groups, and message
Friends and Members.
While it is not necessary to become a member to find information about MH or purchase educational material or register for
events, there are many benefits
to membership.
The spark to add new features
developed organically through

our social media efforts. Patients
and their families and friends and
healthcare professionals began
finding MHAUS on Facebook, then
later on Twitter and YouTube, and
then came to the MHAUS website.
Even though people found us on
social media, many engaged in
discussions with us off Facebook.
The more this happened, the more
it made sense to provide a more
private community to connect.
Today, through these personal
relationships, we are expanding
our efforts wider in the US, and
international efforts are underway

in Canada and South America,
all resulting from conversations
started on social media.
This launch is just the start of more
features being planned to roll out
in the upcoming months. Please
contact me with your comments
and questions by email at:
michael@mhaus.org or by phone
607-674-7901 x207.
Stay tuned for more announcements and see you online.
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I’ve Been
Diagnosed as
MH Susceptible
– What Do
I Do Now?
GET A MEDICAL ID TAG
The Medical ID Tag, developed
by MHAUS and provided by
MedicAlert Foundation, 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. For more
information, visit the MHAUS
website, click on “Patients and
Families,” scroll drown to the
FAQs and click on “ID Tags
Program.”
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.
REGISTER WITH
THE NAMHR
The North American Malignant Hyperthermia Registry of
MHAUS maintains a central
data-base of patients with MH
susceptibility.
VISIT THE MH MESSAGE
BOARD ONLINE
Communicate with other
MH-susceptibles at
www.mhaus.org.
LEARN ABOUT MH
Visit the MHAUS website for
MH references material, FAQs,
glossary of terms, and anesthetics information.

Dr. Lena Mayes Joins
MH Hotline Consultants
Lena Mayes, MD, knows something
about working under adverse conditions in a high stress environment.
For five months in 2007 she served
as staff anesthesiologist at the
trauma center in Balad, Iraq, as part
of Operation Iraqi Freedom, where
she received the Expeditionary
Medal from the U.S. Air Force.

MHAUS is pleased to welcome
Dr. Mayes to the list of MH Hotline
Consultants. Dr. Mayes became an
MH Hotline Consultant in November
2011. In September 2012, she received a grant from the ASA Committee on Professional Diversity for
the Mentoring Program “Developing
Expertise and Leadership in Malignant Hyperthermia – An Educational
and Organizational Endeavor.”

UNC-Chapel Hill, NC. She has held
medical staff positions and academic appointments at Fair Oaks
Anesthesia Associates at INOVA
Alexandria Hospital, Alexandria,
Virginia; Bethesda Naval Medical
Center, Maryland; and the United
States Air Force, Malcolm Grow
Medical Center, Andrews Air Force
Base, Maryland.
Prior to her serving as a pediatric
anesthesiology fellow at the Children’s Hospital of Pittsburgh of
UPMC, Dr. Mayes served as anesthesiology resident at the University
of Rochester Medical Center, Rochester, New York, and as internal
medicine intern at Johns Hopkins
University/Sinai Hospital, Baltimore,
Maryland.

Said Dr. Mayes, “My interest in the
MH Hotline sparked from having
had the privilege and pleasure of
working with Dr. Barbara Brandom
while I was a pediatric anesthesiology fellow at the Children’s Hospital
of Pittsburgh of UPMC. She has
been an inspiration, wonderful mentor and role model. I cannot thank
her enough for her continued mentorship and support as I continue to
integrate myself as an MH Hotline
consultant.”

She received her Doctor of Medicine from the University of Rochester School of Medicine & Dentistry,
Rochester, New York, and attended
on the Take-Five Scholarship the
Institute of European Studies,
Freiburg, Germany.

Dr. Mayes is Assistant Professor of
Anesthesiology and Pediatrics at
the Department of Anesthesiology,

Please join us in welcoming Dr.
Mayes as the newest MH Hotline
Consultant.

Dr. Mayes received the U.S. Meritorious Service Medal in 2010. In her
free time she enjoys hiking, camping, and occasionally taking pottery
classes.

In the U.S. and Canada, the MH Hotline is
1-800-MH-HYPER (1-800-644-9737)
Outside the U.S., call 1-209-417-3722
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The Lila & Jerry Lewis
Memorial Fund
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 11-12 (October 2011 - September
2012) 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
Michele & Steve Lewis

Arline A. Hammer
Allen Jacobs
Les & Diane Surfas
Donors
Sharon Felder
Doreen & Sheldon Querido

Patrons
Brad & Julie Shames

Friends
Mitzi Birnbaum
Cynthia Kay

Sponsors
Fred Elkins
Jacqueline & David Gish

Honoraria
In memory of Miriam Trustman Marily Lewis Glassman

MHAUS held an Open House at
our new location at 1 North Main
Street in Sherburne, NY. We invited neighbors from the Village of
Sherburne, Chenango County and
nearby counties, and members of
our Board of Directors. Pictured
above (left-right) MHAUS Board
Member Mike Paino, MHAUS
President Henry Rosenberg, and
Rowena Krum.
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MH Abstract Preview
The following MH-related abstracts will be presented at the
ASA Annual Meeting in Washington, D.C.

A1281
October 16, 2012
1:00 PM - 4:00 PM
Room Hall C-Area I
Accuracy of Malignant Hyperthermia Diagnosis in Hospital
Discharge Records
Barbara Lang, B.S., Henry Rosenberg, M.D., Teeda Pinyavat, M.D.,
Lena S. Sun, M.D., Cynthia A.
Wong, M.D., Joanne E. Brady,
M.S., Guohua Li, M.D.,Ph.D. Columbia University, New York, New
York, United States
Background: Epidemiologic
research on malignant hyperthermia due to anesthesia (MH) in the
United States has long been hampered by the lack of a surveillance
system. In 1998, a code specifically designated for MH (995.86)
was added to the International
Classification of Diseases, 9th
revision (ICD-9), making it possible to examine the epidemiologic
patterns of MH using national and
state health information systems.
Studies using the ICD-9 code for
MH (Brady et al 2009; Rosero et
al 2009; Li et al 2011), however,
are limited by the unknown validity of the administrative data. This
study aims to determine the accuracy of MH diagnosis in ICD-9
coded hospital discharge records.
A438
October 13, 2012
8:00 AM - 11:00 AM
Room Hall C-Area F
Malignant Hyperthermia in Chil-

dren: An Analysis of the North
American Malignant Hyperthermia Registry
Ronald Litman, D.O., Priscilla
Nelson, M.D.The Children’s Hospital of Philadelphia, Philadelphia,
Pennsylvania, United States
Background: The North American Malignant Hyperthermia Registry (NAMHR) maintains clinical
information about suspected MH
episodes reported to the Malignant Hyperthermia Association of
the U.S. (MHAUS). The primary
aim of this study was to use the
NAMHR to determine differences in characteristics of acute
MH throughout the pediatric age
spectrum. We hypothesized that
there exists differences in clinical
presentation, clinical course, and
outcome that correlate with the
age of the patient.
A479
October 13, 2012
1:00 PM - 4:00 PM
Room Hall C-Area H
The Role of Calsequestrin-1
Gene in Predisposition to Malignant Hyperthermia
Sheila Riazi, M.D., Natalia Kraeva, Ph.D., Elena Zvaritch, Ph.D.,
Alexander Kraev, Ph.D., David
MacLennan, Ph.D. Toronto General Hospital, Toronto, Ontario,
Canada
Background
Malignant Hyperthermia (MH) is
a fatal pharmacogenetic disorder
that occurs in susceptible (MHS)
patients on exposure to volatile
anesthetics, and/or succinylcholine. To date, MH-associated
mutations have been found in only
two genes, the ryanodine recep-

tor-1 (RYR1) gene and the skeletal muscle L-type calcium channel (CACNA1S) gene. Products of
these genes play key roles in the
process of excitation-contraction
(EC) coupling and in maintenance
of Ca2+ homeostasis in skeletal
muscle cells. However, up to 30%
of MHS individuals do not carry
mutations in either of these two
genes, making genetic testing a
low sensitivity diagnostic test and
suggesting that other genetic loci
are involved in MH. Recently, creation of a knockout mouse lacking
skeletal muscle calsequestrin-1,
a sarcoplasmic reticulum calciumbinding protein that modulates
RyR1-mediated Ca2+release,
showed an MH-like phenotype.
Accordingly, the aim of this study
was to establish whether mutations in the CASQ1 gene in human, have any role in susceptibility to malignant hyperthermia.
A1171
October 16, 2012
8:00 AM - 11:00 AM
Room Hall C-Area C
Acute Fulminant Malignant
Hyperthermia Syndrome in the
O.R. and No I.V. Dantrolene: Urgent Need for a Global Initiative
for Worldwide Patient Safety
Murugesan Chinnamuthu, M.D.,
Sanjayakumar Banakal, M.D.,
Ishtiaque Ahamed, M.D., Surya K.
Mohanty, M.D., Hs Jayanthkumar,
M.D., Br Harish, M.D., Prashanth
Kulkarni, M.S., Kumar G. Belani,
M.B.,B.S. Narayana Hrudayalaya
Institute of Medical Sciences,
Bangalore, India
Introduction: Malignant hyperthermia (MH) is rare but occurs
worldwide. Dantrolene IV is not
continued on page 9
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available in India. We describe
the occurrence of acute fulminant
MH in an otherwise healthy male
Nigerian soccer player visiting
India. Case Details: This 22-year
old 75 kg (BMI 24.5 kg/m2) was
anesthetized for laparoscopic donor nephrectomy. He was induced
with propofol, fentanyl and vecuronium. Anesthesia was maintained via an endotracheal tube
with isoflurane plus i.v. fentanyl
and vecuronium. Surgery was in
the R lateral decubitus position
using CO2 pneumoperitoneum at
14 mmHg. Prior to renal vessel
clamping, ETCO2 increased from
35 to 50 mmHg (see table and
figure). Systematic checks for circuit leaks, rebreathing, exhausted
soda-lime were negative. ∇E was
confirmed to both lungs and increased from 6 to 8 L/min. Despite
this, ETCO2 markedly and rapidly
increased. The surgeons were
requested to release the pneumoperitoneum. An ABG revealed
profound respiratory acidosis
accompanied by hyperthermia at
the rate of 0.5°C/5 minutes and
tachycardia (120/min). Surgery
was terminated and the patient
turned supine. We now noticed
severe total body muscle rigidity.
A diagnosis of acute fulminant MH
was made. Resuscitative measures included, immediate discontinuation of isoflurane, starting
propofol infusion, hyperventilation
with 100% O2, use of a new anesthesia machine without vaporizers, surface cooling with ice
packs, gastric and bladder lavage
with ice-cold saline and cold i.v.
saline. Severe hypotension (48/26
mmHg), sinus bradycardia, nodal

rhythm and ventricular ectopics
were noted. Dopamine (5μg/kg/
min) and nor-adrenaline (0.2μg/
kg/min) were initiated. Acute
hyperkalemia was vigorously
treated with sodium bicarbonate
and a dextrose/insulin cocktail.
The urine was cola-colored and
hydration and diuresis was initiated. After 2 hours ETCO2, body
temperature, muscle rigidity and
hemodynamics improved. Oral
dantrolene was started via an N-G
tube and stopped after 48 hours
due to liver toxicity. The urine was
cola colored for 9 days. Serum
CPK peaked at 2,86,800 IU/L
as did serum creatinine (1.7mg/
dl), D-dimer (3.3 mg/dl), and INR
(1.61). He spent 5 days in the ICU
and was discharged on the 10th
day. Courtesy gene testing at the
University of Pittsburgh genetic
laboratory revealed an EMHGregistered disease associated
mutation (p.Gly341Arg). Discussion: Millions are anesthetized
everyday in urban and rural India.
Unawareness and cost are the
main reasons i.v. dantrolene is
not stocked. Our patient survived
this severe fulminant MH episode
because of coordinated emergency drill activated teamwork
and availability of other resuscitative modalities only possible in a
large tertiary care center. Conclusions: Because of this near-death
educational experience we have
estimated that by increasing the
anesthesia fee per patient by 50
cents, we will be able to stock
dantrolene for emergency use.
We are embarking on a nationwide MH survey plan and with the
help of international agencies
continued on page 10

MHAUS
Attends AANA
Annual Meeting
MHAUS Hotline Coordinator Gloria Artist attended
the American Association of
Nurse Anesthetists annual
meeting on August 4-8. The
meeting attracted over 3,000
professional attendees and
140 exhibitors.
“As always the traffic at the
booth was very high,” said
Gloria Artist, MHAUS Hotline
Coordinator. “It was actually
overwhelming the first day.
As always, everyone was
interested in our literature, the
Hotline stickers, dosage chart,
Anesthesia Guide and the
new pocket card.”
Visitors to booth were also
interested in signing up for
the MHAUS e-newsletter.
Many visitors indicted they
were pleased to learn that a
new OR poster was available.
Several attendees indicated
that they had downloaded the
MH app.
“It was great when attendees
just stopped to say thank
you for being here and show
appreciate for what we do. I
encouraged visitors to keep
checking our website for new
and updated material,” said
Artist.
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lobbying nationally for the stocking
of i.v. dantrolene. We also are urging anesthesia societies to help us
in this global public health patient
safety initiative.
A477
October 13, 2012
1:00 PM - 4:00 PM
Room Hall C-Area H
Adenosine Responses to Halothane and 4-Chloro-m-Cresol
in Human B Cells: A Diagnostic
Application for Susceptibility to
Malignant Hyperthermia
Saiid Bina, Ph.D., Sheila Muldoon,
M.D., John Capacchione, M.D.,
Rolf Bünger, M.D.,Ph.D. USUHS,
Bethesda, Maryland, United
States
Introduction: Malignant hyperthermia susceptibility (MHS) is
diagnosed by an invasive in-vitro
caffeine-halothane contracture
test (CHCT) carried out on biopsied skeletal muscle tissue. A
less invasive functional diagnostic
test for MHS is desirable. Our
data indicates that adenosine, an
index of cellular energy status or
adenosine 5’-triphosphate (ATP)
turnover in B cells, may be used
as a metabolic marker for diagnosing MHS1-2.
A491
October 13, 2012
1:00 PM - 4:00 PM
Room Hall C-Area H
Effect of Succinylcholine in Malignant Hyperthermia Susceptible Pigs Evaluated by Femoral
Venous pCO2 Monitoring
Stephan Johannsen, M.D., Daniel
Schneiderbanger, M.D., Norbert
Roewer, M.D.,Ph.D., Martin Anet-

seder, M.D., Frank Schuster, M.D.
University of Wuerzburg, Wuerzburg, Germany
Introduction: While the impact of
volatile anesthetics in triggering
Malignant Hyperthermia (MH) is
abundantly clear, the role of the
depolarising muscle relaxant succinylcholine as independent trigger or cofactor is still in dispute.
To evaluate the trigger potency of
succinylcholine in this study we
compared the metabolic reaction measured by femoral venous
pCO2 after either succinylcholine
or halothane alone and after the
combination of both substances
in MH susceptible (MHS) and MH
non-susceptible (MHN) pigs.
A480
October 13, 2012
1:00 PM - 4:00 PM
Room Hall C-Area H
Analysis of Abnormal Histomorphology in Malignant Hyperthermia Susceptible (MHS)
Patients, Correlation With Reactivity to Caffeine and Halothane
Sheila Riazi, M.D., Derek Rosen,
M.D., Julia Keith, M.D., Natalia
Kraeva, Ph.D., Sidney Croul, M.D.
Toronto General Hospital, Toronto,
Ontario, Canada
Introduction: Malignant Hyperthermia (MH) is a fatal pharmacogenetic disorder of skeletal
muscle cells, linked to functional
dysregulation in calcium homeostasis. However, MH has
also been linked to some structural muscular pathology, such as
Central Core disease, Duchenne
muscular dystrophy, and McArdle
disease. The purpose of our
study is to investigate whether
there are histological differences
in skeletal muscle cells of MHS

patients differentiating them from
MH negative (MHN) patients, and
if there are any correlation between these abnormalities, and
reactivity to caffeine or halothane
in caffeine-halothane contracture
test (CHCT).
A478
October 13, 2012
1:00 PM - 4:00 PM
Room Hall C-Area H
Genetic Testing for Malignant
Hyperthermia: Are Direct-toConsumer Tests a Viable Alternative to Traditional Laboratories?
Carlos Wilkerson, M.D.,Ph.D.
Thomas Jefferson University Hospital, Swarthmore, Pennsylvania,
United States
Background: Patients known
to be malignant hyperthermia
susceptible (MHS) by either a
contracture test or a highly probable malignant hyperthermia (MH)
reaction are encouraged to be
genetically tested. In 60-70% of
cases, a causative mutation is not
found or a mutation of indeterminate significance is found (i.e. not
confirmed to be associated with
MH). Failure to find a causative
mutation does not necessarily mean the patient is not MHS.
Therefore, the majority of patients
tested obtain “nothing” for their
expense ($900-$1700). Direct-toconsumer (DTC) genetic testing
offers to screen several hundred
genetic disorders for a fixed price.
This study was to determine if
DTC testing including MH is a
viable alternative to traditional
genetic laboratories.
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this process. In this way, MHsusceptibles will be given this
resource when making a decision, should they need surgery.
• An MH Mock Drill Kit clearly
outlines the steps to take to
prepare staff to deal with an
unexpected MH event. It contains a list of what to stock, task
cards with specific duties for
each person involved in the MH
case, and shares some possible
scenarios to use when developing a mock drill for your facility.
These are flying off the shelves;
why spend your time developing
this tool, when our experts have
already done it for you?
• The Emergent Transfer Plan
for Office-based Facilities
and accompanying Emergent
Transfer Plan Checklist, resulting from a dedicated task force
from both MHAUS and SAMBA
over the past year or so, will
soon be available to assist those
who are in this type of facility to
proactively prepare themselves
to transport a patient experiencing MH to a nearby hospital
emergency room. This joint
effort has resulted from the efforts of very dedicated individuals from both organizations who
are concerned that a “plan of
action” needs to be in place to
address this uncommon event.
We all agree that if you are not
ready for MH, your patient may
suffer the consequences, and
no one wants that to happen!

Watch for the availability of this,
the newest product, on our and
SAMBA’s websites.
Additionally, the board named
the top two areas of focus for
the 2012/2013 Fiscal Year to be
Training across North America
for Transfer of Care Guidelines for
ASCs, Mock Drill Kits, and Emergent Transfer Plans for Officebased Facilities AND an Outcome
Study of MH Events/Patients to
determine what happens to patients in the years following their
MH event. If you would like to
participate in either of these goals,
please contact us via phone at
607-674-7901 or email info@
mhaus.org. If we can find the time
or complete the first two items
with time to spare, we will also try
to develop our MH Hotline data
into a more robust searchable
database and continue to encourage those calling the MH Hotline
(did you call?) to complete the
AMRAs sent to them in the mail or
downloaded from the MH Registry
pages on the website. This data
is extremely important to this goal.
Additionally, the development of
Simulation Training for MH,
specifically geared toward a team
environment, will also be pursued.
The most recent news: We held
an MH Mini-conference on September 22nd, in Wauwatosa (just
outside Milwaukee) at Froedert &
the Medical College where over
50 people gathered to hear about
MH and how to be prepared for it,
as well as share feedback and get
answers to their “burning” ques-

tions from MH experts. Dr. Ellinas
(Froedert), Jenny Geurts (board
member and presenter for the MH
genetics portion) and Fay Kovack
(MHAUS staff) worked very hard
to make this such a successful
event and I would like to thank
them all, as well as the two other
wonderful speakers, Drs. Kumar
Belani and Mary Theroux. The
questions kept coming from the
audience and all the speakers
provided thorough answers and
shared their expertise with all. I
believe we may see another miniconference in this area in the near
future, right Dr. Ellinas?
I would like to end my little dissertation with a big thank you
to JHP Pharmaceuticals who,
once again, has awarded MHAUS
strong sponsorship support of our
MH educational programs for the
coming fiscal year. This backing,
along with the ongoing support
from our members and others
who strongly believe that what we
do to assist all those involved in
being prepared for MH can indeed
save lives, helps us to continue to
keep our focus on moving forward
in the fight against the “nightmare
of MH”.
Thank you all for your monetary
support, positive comments,
insightful feedback and continued
interest in keeping MHAUS alive
and strong for many years to
come. We are here to help you,
however we can!
Dianne Daugherty
MHAUS Executive Director

MHAUS Happenings, Events and Notices
❑ THANKS! MHAUS is grateful for the financial support of the
following State Societies of Anesthesiology: Alabama, Maryland,
Michigan and Pennsylvania.
Call the MHAUS office to ask how
your group can join their ranks!
q Revised MH Crisis Poster &
Pocket Card Now Available
MHAUS has updated our very
popular Crisis Poster and Pocket
Card for emergency MH therapy.
The poster include updates to: Diagnosis, Acute Phase Treatment
steps numbers two, four, and six,
and Post Acute Phase letter b.
Post this information anywhere
MH may occur. Contact MHAUS
at 800-986-4287 or visit www.
mhaus.org to purchase your copy.
q Friend Of MHAUS Passes
Jeff Kant, Director of the DNA diagnostic lab at University of Pittsburgh Medical Center, a leader
in his field and a good friend of
the MH community, passed away

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

on Sunday Sept 30, 2012. Jeff’s
lab was one of the first to implement molecular genetic testing
for MH. He was also a member
of MHAUS’ Professional Advisory
Council. He will be missed. We
will post his obituary when it is
published.
q Why Should You Put Your
Name In The North American
MH Registry Of MHAUS?
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 We Want To Hear From You
Let us know how you think MHAUS
can better serve you. Call 607-6747901 or email info@mhaus.org.
Your comments and suggestions
are important.
q MH Mini-Conference
November 10, Livingston, NJ
MHAUS, in conjunction with Saint
Barnabas Medical Center located
in Livingston, NJ, will present “MH
Let’s Save a Life,” a one-day conference on malignant hyperthermia.
To register or learn more information, visit the MHAUS web site at
www.mhaus.org or email fay@
mhaus.org.

