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MH Hotline Consultant Workshop –
What’s It Like To Be In The Hot Seat?
There are many ways the technique of

simulation can be employed as an adjunct
to learning, from the use of flight simulators for training aviation crews to manikin
simulators for training health care providers. Simulation can be a powerful educational tool, as the student is immersed in
an interactive, rather than passive, learning
environment, generally resulting in greater
retention of the material at hand.
It is with this thought in mind that
Drs. Meir Chernofsky from Uniformed
Services University of the Health Sciences
(USUHS) and Henry Rosenberg, MHAUS
President, from St. Barnabas Medical Center, initiated discussions
about a year ago regarding the
use of simulation to teach about
MH. At the onset, they agreed
the strength of their program
would lie in the use of real data
from MHAUS databases
along with input from MH
experts. But what method
would be used to simulate these cases? As
the discussion ensued,
they realized the solution was right in front of
them – MHAUS’ MH Hotline
program – the cornerstone
of MHAUS’ patient safety
efforts. This service

provides medical professionals with access
to physician/anesthesiologist experts who
specialize in MH crises, the Hotline Consultants (HLCs), on a 24/7 basis, every day of
every year. What better way to learn than
through simulated calls to the MH Hotline?
Furthermore, MHAUS’ database of Hotline
calls would be used, so real data would be
employed in this educational initiative.
A Unique Opportunity at this Year’s American Society of Anesthesiologists’ (ASA)
Annual Meeting
A unique MH-learning experience was thus
offered at this year’s annual ASA meeting.
Coordinated by Drs. Chernofsky and Rosenberg, this opportunity was in the form of an
MH HLC workshop, where attendees assumed the role of Junior (Jr) HLCs who were
put, literally, in the hot seat during simulated
MH Hotline calls. The Jr HLC was expected
to help the caller in need of assistance with
a possible MH case and thus manage a potential crisis situation via telephone. Experienced MHAUS MH HLCs, participating as
Course Leaders, were present to assist with
cases where the Jr HLC required additional
advice and direction; these experienced
HLCs also led educational debriefing ses
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
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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The MH Hotline – On The Frontline
Of Patient Care & Education
by Sharon J. Hirshey Dirksen, PhD
MHAUS Scientific Officer
The MH Hotline, at the core of
MHAUS’ patient safety efforts, provides practitioners with access to
physicians who specialize in MH crises, the Hotline Consultants (HLCs),
on a 24/7 basis, every day of every
year. This program has been the
cornerstone of the MHAUS organization for almost 30 years, so it is
probably no surprise that it was the
cornerstone for two important educational programs at this year’s annual
ASA meeting – the Hotline Consultant Workshop (see front page) and a
Panel Review of Cases from the MH
Hotline.
In an enlightening two-hour
discussion-filled session, experienced HLCs, Drs. Margaret Weglinski (Mayo Clinic), Joseph Tobin
(Wake Forest University), and Barbara Brandom (Children’s Hospital
of Pittsburgh) shared their expertise
through the review and discussion of
cases from the MH Hotline as well as
those shared by audience members.
The cases highlighted by the
HLCs were illustrative of the challenges clinicians may face in the diagnosis and treatment of suspected
MH patients. It was quite clear that
no two MH cases are the same; indeed, the presence of certain symptoms, as well as their order and time
of presentation may vary substantially from case to case. However,
despite the varied presentation of
this life-threatening syndrome, some
fundamental recommendations apply
to all MH cases.
First, health care professionals
must be prepared. Although MH
is not a frequent occurrence, it can
progress with explosive rapidity. Pre-

disaster planning is crucial – practitioners must review MH symptoms
and their treatment, as well as the
location of resources and available personnel, far in advance of
the occurrence of any MH episode.
Personnel at all health care facilities
where MH trigger agents are utilized
should develop and review protocols
for both the treatment and transfer
of suspected MH patients. Mock
MH drills should be performed on a
periodic basis.
Further, as outlined by Dr.
Weglinski, ambulatory facilities must
consider and develop procedures
to address special issues such as
whether to treat MH-susceptible
individuals at their facilities, as well
as how to coordinate and implement
transfer of a suspected MH patient
to an acute care facility. (Of note,
Dr. Weglinski also referenced a draft
guideline document developed by
MHAUS and the Ambulatory Surgery
Foundation (ASF), which provides
guidance to facilities in the development of Emergency MH Transfer
plans. As the number of ambulatory facilities increases, so does the
awareness of the special issues
which must be considered at these
facilities with regard to the care and
treatment of MH patients.]
Second, excellent crisis management skills are vital to a successful case outcome. During the
progression of a case, time is of the
essence. Multiple symptoms may
be occurring at once yet a definitive
diagnosis of MH may not be certain.
This is when the practitioner must,
as stressed by Dr. Tobin, utilize his/
her crisis management skills to prioritize the treatment of symptoms
continued on page 4
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sions immediately following each
case.
How did this work?
Under the instruction of Dr. Meir
Chernofsky, real cases from
MHAUS’ MH Hotline database
were utilized to develop scripts for
actors/actresses who played the
role of callers to the MH Hotline.
These callers were actually anesthesia residents from USUHS, so
they were able to mimic quite well
the conversations one may hear
in an operating room environment
where a case is being managed.
The actors/actresses were placed
behind a screen, out of sight from
the Jr HLC.
To start off each case,
the participant playing the role of
Jr HLC was asked to leave the
room, as Dr. Chernofsky gave the
remaining workshop participants
a brief background about the
case. Once the Jr HLC reentered
the room, he/she was seated at a
table in the front of the room and
the call began. For each case, an
experienced MH HLC was seated
next to the Jr HLC in the event he/
she needed additional assistance.
After the call ended, the MHAUS
HLC reviewed the case, touching on any areas of uncertainty,
providing advice and education
where needed.
What are the benefits of an
interactive workshop like this?
Participants at this workshop
certainly got a chance to find out
what it’s like to be an MH Hotline consultant! This “hands-on”
experience afforded them unique
insight into the special challenges
which come with trying to assist
HCPs over the phone during a
crisis situation. The intricacies
of MH, confounded by the often-

Dr. Mary Theroux (foreground) coaches a Jr Hotline Consultant during MHAUS’ MH Hotline Workshop. Behind the screen are USUHS anesthesia residents playing the role of “callers.”

high anxiety levels of the caller
can make it very difficult for the
consultant to get an accurate
“picture” of what is going on with
the patient. Further, issues such
as limited resources in ambulatory surgical settings and logistics
relating to patient transfer must be
managed carefully in crisis situations.
During the workshop,
participants learned not only
about the varying presentations
of MH, but they also got a chance
to appreciate the skills required
to be a successful HLC. In order
for a HLC to feel comfortable with
providing advice, he/she must be
able to clearly and calmly prioritize the information he/she needs,
communicate these needs via
focused, direct questions to the
caller, and finally, work with the
caller to obtain this information.
The HLC must be able to provide
clear direction to the caller and
often may need to help the caller
focus under high stress conditions. In essence, the HLC must
be able to function concurrently as
a leader, a coach, and a teacher.

The ability of an individual to
master these skills will serve him/
her well when providing advice in
a variety of consulting situations.
It was apparent that participants in this workshop left the
room with not only a better understanding of MH, but also with a
greater appreciation of the skills
required to be a good consultant.
Drs. Chernofsky and Rosenberg
hope to continue this unique workshop as a regular feature at future
ASA meeting. Perhaps this will
be a training ground for the next
generation of MHAUS MH Hotline
Consultants!
Acknowledgements: Many thanks go to
the anesthesia residents at USUHS who
played a key role in the success of this
workshop: Drs.Carrie Ayers, Beth Beal,
Sarah Granger, John Rotruck, and Sarah
Spraitzer. In addition, MHAUS extends
its appreciation to the MH HLCs/Course
Leaders, Drs. Mary Theroux, Mohanad
Shukry, John Capacchione, Kumar Belani,
Charles Watson, and Henry Rosenberg,
for the invaluable advice and direction
provided throughout the course of this
workshop. Finally, our deep gratitude
goes to Dr. Meir Chernofsky, the driving
force behind this workshop and without
whom this workshop would not have been
possible.
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which are life-threatening. For
a suspected MH episode, it is
imperative that the clinician focus
on maintenance of airway control,
hyperventilation of the patient with
oxygen, initiation of cooling procedures, and treatment of suspected
hyperkalemia. Sometimes, laboratory tests are not available to
confirm suspected hyperkalemia;
however, the benefit of treating
this condition, which may lead to
cardiac arrest, certainly outweighs
any risk of its treatment.
Finally, the importance of
counseling the patient and
family members with respect to
MH risk is essential to patient
safety. The available diagnostic
testing options (muscle contracture and genetic testing) for the
determination of MH susceptibility
were discussed in detail, including their indications as well as

limits of interpretation. Dr. Brandom stressed the value of sharing
information with family members,
so they may make their own decisions (along with their health care
providers) regarding diagnostic
testing.
In addition, the role of the
North American MH Registry of
MHAUS, directed by Dr. Brandom,
was also reviewed. Not only is
this Registry a central database
for research purposes, but it also
serves the MH patient community
by functioning as a secure data
repository to house their medical
information relating to MH risk.
This is a valuable service to the
MH-susceptible community, as it
provides patients and their health
care providers with a safe place to
keep their records for future reference and development of treatment plans.
The experiences shared and
advice provided by these expert
HLCs are a true testament to the

value of the MH Hotline system.
On the frontline of patient care,
the Hotline provides practitioners
with the opportunity to consult
with MH experts and thus work
collaboratively toward successful
patient outcomes. On the frontline
of education, the Hotline data and
expert HLCs can be utilized in
innumerable ways for the purpose
of creating educational opportunities for the health care community.

Do you have an MH
survival story? 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” in
the lower left of the patient
or professional section,
located just above the
“Facebook” link.
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MHAUS Honors Seven At Annual Reception
MHAUS is pleased to
announce the award recipients
honored at its Recognition Reception in New Orleans during the
American Society of Anesthesiologists (ASA) meeting.
The Daniel Massik Award,
given to the primary author of
the best manuscript concerning malignant hyperthermia, was
presented to Nwamaka Pamela
Nnamani (top left), Department
of Anesthesiology, John H. Stroger, Jr. Hospital of Cook County,
for the paper “Babies in Distress:
Malignant Hyperthermia in Infancy
Explored.”
The Hotline Partnership
Award, given to highlight the

partnership between a Hotline
Consultant and a Medical Professional contacting the MH Hotline
for help, was presented to four
co-recipients: Margaret Weglinski (bottom left), MD, MH
Hotline Consultant for 12 years,
Mayo Clinic, Rochester, Minnesota; Sanjeev Singwi (unable to
attend), MD, Headwaters Health
Care Centre, Orangeville, Ontario, Canada; Charles Watson
(bottom right), MD, MH Hotline
Consultant for 19 years, Chair Anesthesia Department, Bridgeport
Hospital, Bridgeport, Connecticut;
and Edward A. Eisler (unable to
attend), MD, Chairman Department of Anesthesiology, California

Pacific Medical Center, San Francisco, California.
The Outstanding Dedication to MHAUS Award was presented to Joseph Tobin (top
right, left), MD, Professor and
Chairman, Department of Anesthesiology, Wake Forest University
School of Medicine, and Andrew
Herlich (top right, right), MD,
Chairman, Department of Anesthesiology, UPMC Mercy, Pittsburgh,
Pennsylvania. Dr. Tobin was recognized for his leadership in promoting the development of the MH
Muscle Biopsy video. Dr. Herlich
was recognized for his outstanding
support of the North American MH
Registry of MHAUS.
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Scientific Abstracts At The ASA’s Annual
Meeting – What’s New In The World Of MH?
by Sharon J. Hirshey Dirksen, PhD
MHAUS Scientific Officer

Development of Crisis
Management Skills
What is one of the key ingredients
in the recipe for a successful MH
case outcome? First-rate crisis
management skills. But how does
one develop these first-rate crisis
management skills? The answer
is through a mixture of educational and training programs which
involve both knowledge transfer
and a practice component, such
as simulation of an MH crisis.
This message was clearly
conveyed during the panel discussion on cases from the MH Hotline as well as at the MH Hotline
Consultant (HLC) Simulation
Workshop – two new MH educational programs offered at the ASA
this year and reviewed in accompanying articles in this issue
(see pages 1 and 2). In addition,
abstracts presented at this year’s
annual ASA meeting also underlined the importance of developing
and enhancing these critical skills,
especially for rare and potentially
catastrophic events like MH.
Various simulation techniques may be used to help
prepare medical professionals for
crisis situations. Simulation training with mannequins is employed
in many academic settings but is
considered quite costly; therefore,
screen-based simulators, as reported by Dr. Howard Schwid and
colleagues (University of Washington, Seattle, WA) were evaluated as part of an educational
curriculum for anesthesia residents. This curriculum included 10
simulated cases of critical anes-

thesia incidents, of which MH was
one. In comparison to mannequinbased simulation, these investigators reported that screen-based
simulation programs were approximately 50 times less costly on a
per hour basis and, furthermore,
are educationally effective. In institutions where costs are prohibitive,
this type of training may provide
an important alternative to more
costly programs. A comparison of
educational effectiveness between
these two modalities, however,
was not reported.
Another aspect of crisis
management involves consideration of a variety of techniques
to guide practitioners through the
actual medical emergency. Techniques such as the use of cognitive aids as well as the introduction
of a reader (an individual who
reads the cognitive aid aloud)
during crisis management situations were studied by Dr. Amanda
Burden and colleagues (Cooper
University Hospital, Camden, NJ).
Not surprisingly, the investigators
found the use of cognitive aids to
be quite helpful, noting clinician
memory may not be sufficient
for the treatment of rare clinical
events. Furthermore, the introduction of a reader during the emergency allowed for better use of the
cognitive aid – critical actions were
completed quickly and appropriately. This study serves to further
emphasize that during high stress
crisis situations, medical knowledge goes only so far; rather, the
speed and efficiency in which this
knowledge is communicated and
transformed into a treatment plan
for the patient are critical elements
which contribute to the ultimate

clinical outcome.
Epidemiology
As noted above, MH can quickly
develop into a medical crisis situation; therefore, it is crucial for
every facility which utilizes MH
triggering agents to take steps
toward MH preparedness. Efforts
toward MH preparedness should
be made with consideration given
to the resources and capabilities
available to the health care professionals at the facilities where they
work.
Much work describing the
epidemiology of MH has focused
on its prevalence in hospital settings. In fact, upon review of major cardiac surgeries performed in
adults in the U.S. over a five year
period, Dr. Cassie Kuo and colleagues (Columbia University, NY)
reported that although MH is not a
common event, it was the second
most common anesthesia complication observed during these
major cardiac procedures. These
data beg the question, then, as to
what is the prevalence of MH in
other surgical settings?
These days, more and
more surgeries are performed in
ambulatory settings. Thus, Ms.
Joanne Brady and colleagues
(Columbia University, NY) set out
to determine whether the medical community could expect any
differences between hospital and
ambulatory settings with regard to
the prevalence of MH. A review
of ambulatory surgery center data
from NY and NJ over a three year
period indicated that the prevalence of MH in ambulatory settings
continued on page 7
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was lower than in hospital settings. The investigators speculated that this difference may result
from an inherent selection bias
with regard to the types of patients
treated at ambulatory facilities;
that is, patients identified as atrisk for an MH event are generally
counseled to have their surgical
procedure performed in a hospital
setting. In addition, ambulatory
surgeries are typically of shorter
duration, with a consequent diminished time of exposure to MH triggers, as compared with hospital
surgery procedures. On the other
hand, a heightened prevalence
of MH in males as compared with
females was observed in ambulatory patients, a finding that is
consistent with previous data reported for hospital-based surgery
patients.
Although the prevalence of
MH may be lower in ambulatory
settings as compared to hospitalbased settings, the risk of a poor
outcome may, in fact, be greater.
Indeed, in a paper published
earlier this year, Rosero and colleagues (Anesthesiology 2009;
110:89-94), reported mortality
rates of 5% when the syndrome
occurs in a hospital as compared
to 20% when the patient with MH
has to be transferred into a hospital (presumably from an ambulatory facility). Ambulatory facilities
are typically more limited than
hospitals with regard to resource
(personnel, laboratory equipment) availability. Thus, medical
professionals in all facilities which
use MH trigger agents must be
prepared to handle an MH crisis.
One should not be lulled into a
false sense of security thinking
that ambulatory center personnel do not have to worry as much
about handling an MH episode,

but rather, personnel at these
facilities must take extra steps
to assure they are prepared to
handle such a crisis in light of the
resources and capabilities available to them.
Prevention of MH through
Patient Screening and
Diagnostic Testing
Education and training of medical professionals are both critical elements in developing MH
preparedness, but let’s not forget
an essential component of this
preparedness: prevention. One of
the most important steps practitioners can take in preventing an
MH episode is to carefully screen
their patients in an effort to identify
those at-risk for MH. Medical and
anesthetic histories for patients
and family members, along with
options for confirmatory diagnostic testing, should be reviewed.
These are important components
of patient safety efforts.
As many medical professionals are aware, the muscle
(caffeine-halothane/in vitro) contracture test is considered the gold
standard for the diagnosis of a
patient as MH-susceptible (MHS).
This test requires that a patient
undergo an invasive muscle biopsy, a procedure that is not without risk. To this end, Dr. Stephan
Johannsen and colleagues (University of Wuerzburg, Germany)
shared the results of their study
which evaluated patients’ experiences with this procedure. On
one hand, patients were generally
satisfied about how the procedure
went – they felt safer for future operative procedures regardless of
whether they were deemed to be
susceptible to MH. On the other
hand, the adverse events experienced such as pain, impaired
movement, and physical limitations were significant.

It is for this reason that
investigators continue to focus
their efforts on the development
of less invasive diagnostic testing
options, such as genetic testing.
While this type of testing can be
very useful, it is not appropriate
for all patients and does not yet
have a high enough sensitivity
(ability to detect MH susceptibility
in known MHS individuals). This
is because the gene primarily
associated with MH susceptibility, the skeletal muscle ryanodine
receptor type 1 gene (RYR1), has
not yet been fully characterized;
that is, all RYR1 mutations associated with conferring MH susceptibility have not yet been identified.
Furthermore, other genes may be
involved in the determination of
this condition as well.
continued on page 10
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MH Hotline Activity: Nov. 2008 - Feb. 2009
by Ronald S.
Litman D.O.

During the months
November 2008
through February
2009, 14 Hotline
consultant physicians received 46 calls – 33 for
patient case consultations, and
13 for questions or advice about
following patients with suspected
or proven malignant hyperthermia (MH). Thirty-six calls came
from anesthesiologists, while the
remainder of calls came from
nurse anesthetists, intensive care
physicians, a surgeon, a neurologist, and one lay person. The calls
came from 23 different states
as well as one call from Canada
and another from Quito, Ecuador.
Twenty-nine cases involved adult
patients and 17 patients were
children. Ten case consultations
involved possible or probable MH
episodes. There were no documented deaths or serious sequelae in the patients with suspected
MH.
The case consultations
were approximately evenly split
between issues that arose in the
intraoperative and postoperative
period. In some postoperative
cases, the caller asked for advice
concerning appropriate followup management of patients with
probable or definite MH. However,
the majority of calls in the postoperative period involved patients
with fever, but no other signs or
symptoms of MH. Most of these
patients had complex and severe
medical or surgical conditions,
and others had concomitant sepsis, a toxic condition resulting from
the spread of bacteria into the
bloodstream and internal organs.

Yet some were otherwise healthy
children who had recently undergone minor surgery.
Although relatively common, postoperative fever (generally defined as a core body temperature greater than 37.5º C, or
100º F) in children is a consistent
cause of concern. Surgeons worry
about wound infections and anesthesiologists worry about postoperative signs of MH. However,
postoperative fever is extremely
common in children, and is rarely
due to either wound infection or
MH. The precise cause of postoperative fever is unknown, but is
theorized to be a transient adjustment of the body temperature
“set-point” as a response to the
surgical stress. An audit of 150
consecutive pediatric urologic
patients revealed that 74% aged
less than one year and 28% aged
greater than four years exhibited postoperative fever, none of
whom were otherwise clinically ill.
Similar incidences have been reported in the pediatric orthopedic,
plastic, and tonsillectomy populations. A study that examined fever
patterns in 150 children following
inguinal hernia repair demonstrated that one-third of the children
had a fever of greater than 37.5ºC
on the evening of the surgery. No
studies in any particular surgical
specialty indicate that fever is a
marker of a serious clinical entity.
When asked to evaluate
a child with postoperative fever,
the health care practitioner should
review the anesthetic and surgical
events as a prelude to determining the cause. Obvious signs of
surgical infection (e.g., redness
or discharge at the surgical site)
should be sought. The child
should be evaluated for concomi-

tant upper respiratory tract illness
or middle ear infection that may
have been present preoperatively.
Abnormal lung sounds should
prompt investigation of possible
bronchitis or pneumonia. If the
child is ill-appearing, intravenous
fluids should be administered and
the child evaluated for possible
overnight hospital admission.
Very few cases of MH
have been confirmed when the
signs and symptoms began later
than the immediate postoperative
period. One possible clue that a
malignant hyperthermia episode
might be occurring is if the patient’s breathing rate or depth is
much higher than expected for
their clinical status. Some medical centers have the capability
of measuring end-tidal CO2 (the
amount of exhaled carbon dioxide) noninvasively, and this should
be obtained when available to
alert the clinician of possible increased CO2 production. Another
clue to the possible existence
of MH or rhabdomyolysis is the
presence of cola-colored urine.
A bedside urine test that is positive for blood may indicate either
red cells or myoglobin. The urine
should then be sent to the facility’s
laboratory where a technician can
confirm the presence or absence
of red blood cells. If red cells are
absent the clinician should suspect the leakage of myoglobin, a
muscle breakdown product, into
the urine, which may herald the
presence of MH-related muscle
damage. Arterial blood gas testing in the postoperative period is
rarely necessary and should be
reserved for those children where
the clinician has a high index of
suspicion of MH.
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Meet This
Issue’s Hotline
Consultant

Dr. Ronald Litman is Attending
Anesthesiologist, The Children’s Hospital of Philadelphia
(CHOP), Department of Anesthesiology and Critical Care,
where he chairs the Pain and
Sedation Committee, is Associate Director of Pediatric
Anesthesia Fellowship, and
Director of Fellow Education.
He is also Director of Clinical
Research, Department of Anesthesiology and Critical Care,
General Anesthesia Division
(CHOP). Dr. Litman is Professor of Anesthesiology and
Critical Care at the Hospital of
the University of Pennsylvania
and the Children’s Hospital
of Philadelphia, University
of Pennsylvania School of
Medicine. He has received
numerous awards, honors
and publications to his credit.
He has been an MH Hotline
Consultant for seven years.
He lives in Philadelphia and
enjoys playing squash with his
12-year-old twin sons: Alan
and Cory.

Book About MH In Brazilian
Portuguese Published
The book Hipertermia
Maligna, edited by Helga C. A.
Silva (MD, PhD), Ana Maria Crous
Tsanaclis (MD, PhD), and José
Luiz Gomes do Amaral (MD,
PhD), is the first extensive publication about MH in Brazilian Portuguese. It covers all aspects of
MH, from historical notes to clinical and laboratorial diagnosis and
treatment, besides pathophysiology of the syndrome, animal
model, genetics, in vitro contracture test (IVCT), muscular pathology, anaesthetic management of
MH susceptible patients, Brazilian
laws, and other hyperthermic syndromes (Heatstroke and Neuroleptic malignant syndrome). There
are two introductions, from the
Malignant Hyperthermia Association of the United States (MHAUS)
and from the European Malignant
Hyperthermia Group (EMHG), and
14 chapters, written by three Editors and 21 Contributors.
This work consists of the
collaboration of a group of specialists, members of education
and research institutions in Brazil
and from abroad, with the coordination of the Brazilian Center of
Study, Diagnosis and Investigation
of Malignant Hyperthermia (CEDHIMA) - Dept. Surgery - Discipline
Anaesthesia, Pain and Intensive
Care - UNIFESP (University Federal of São Paulo). The editors
and most of the contributors work
in the multidisciplinary team that
follows MH and CCD (central core
disease) Brazilian patients, with
anesthetics/neurologic evaluation,
IVCT, muscular pathology, genetics and calcium dynamics study.
The elaboration of this
book, as well the maintenance of
the CEDHIMA and the 24 hour

Brazilian MH Hot-Line Service,
has been possible mostly due to
the incentive of the Brazilian MH
patients, always looking for MH
information and to their physicians
and communities. The hope is to
help to answer the more frequent
patient question: “Why MH is not
more known among us?” The
editors want to acknowledge the
support of the São Paulo State
government – including MH as
notifiable disease, the Universities UNIFESP and USP – locations of the multidisciplinary team,
the EMHG and MHAUS, and the
grants from CNPQ and FAPESP.
This book is intended to
be a valuable tool for anesthesia
practice in the Portuguese Language community, allowing for
prevention, diagnosis and treatment of MH, with implementation of decrease in morbidity and
mortality rates. Thus, it is a source
for reading and research that is
essential for Anesthesiologists,
Intensivists, and Neurologists involved in surgical acts, interested
in improvement and better professional qualifications, and, chiefly,
in the correct management of MH.
To purchase this book,
contact Atheneu at: sal@atheneu.
com.br, phone number +55 (21)
3094-1295. For more information,
contact: CEDHIMA (Brazilian Center of Study, Diagnosis, Investigation of Malignant Hyperthermia.
Dept. Surgery - Discipline Anaesthesia, Pain and Intensive Care.
UNIFESP (University Federal São
Paulo). Rua Napoleão de Barros,
715, 5º andar, CEP 04024-002,
São Paulo/SP, Brazil. Tel/FAX:
+55 (11) 5571-2746 or 4069.
E-mail: halsilva@hotmail.com or
halsilva@uol.com.br.

10
Continued from page 7
Nevertheless, efforts to
increase the sensitivity of RYR1
genetic testing are an important
factor in making less invasive
testing options available to those
identified as at-risk for MH. Such
efforts include those reported by
Dr. Barbara Brandom (Director of
the North American MH Registry
of MHAUS, located at the University of Pittsburgh Medical Center,
Pittsburgh, PA) and colleagues.
Dr. Brandom’s team described
the results of their expanded
RYR1 analysis, noting that they
were able to improve their ability
to identify RYR1 mutations when
well-characterized patients were
targeted as study subjects. By
well-characterized, Dr. Brandom
is referring to patients who have
been diagnosed as MHS by the
muscle contracture test or who
have experienced confirmed
clinical episodes of MH. The
message here is clear: we cannot
expect to identify the mutations
associated with MH susceptibility if we are not first vigilant about
utilizing samples from confirmed
MHS individuals.
Additional efforts to provide minimally-invasive testing
options include those underway
by Dr. Frank Schuster and colleagues at the University of Wuerzburg (Wuerzburg, Germany).
Dr. Schuster and his team have
been working on developing a test
to evaluate MH susceptibility in
patients with idiopathic hyperCKemia (persistently elevated levels
of the creatine kinase enzyme,
generally thought to be indicative of potential muscle damage).
Patients with this condition are
believed to be at an increased
risk for an MH event, so the ability
to distinguish between MHS and
MHN (non-susceptible) patients,

without the requirement for a more
invasive muscle biopsy, would be
of value. With regard to the actual
procedure, the test involves the
injection of halothane (an MH trigger) into a patient’s thigh muscle
and subsequent measurement of
metabolic parameters. Although
this test involves a more invasive
procedure than genetic testing, it
is still significantly less invasive
than muscle contracture testing.
Importantly, initial results regarding the feasibility of this test to distinguish between MHS and MHN
patients with idiopathic hyperCKemia appear promising.
Identification of individuals
at risk for MH episodes continues
to challenge clinicians and basic
scientists alike. As described
earlier, practitioners must review
their patients’ medical and anesthetic histories to identify those at
risk. While this process sounds
straightforward, in actuality, this is
not always the case because the
association of certain conditions
such as exertional rhabdomyolysis
(ER, or exercise-induced muscle
breakdown) with MH susceptibility
may be unclear. To this end, Dr.
John Capacchione and colleagues
(Uniformed Services University of
the Health Sciences, Bethesda,
MD) conducted a study to evaluate the risk for MH in 15 patients
who experienced ER. Results of
this study were shared at the ASA
meeting, as well as reported in the
latest edition of Anesthesiology
News (Nov 2009; 35:11). Interesting, almost half of the patients
with ER were determined (through
muscle contracture and genetic
testing) to be MHS. While many
questions remain as to the underlying factors responsible for ER
and MH susceptibility, these data,
at a minimum, suggest that review of a patient’s medical history
include questioning as to past ER

episodes. This data may indeed
be an important factor in the determination of a patient’s overall
risk for an MH event.
MH Preparedness
Efforts to prevent MH episodes
extend also to the preparation of
anesthesia machines for previously identified MHS patients.
Typically, these machines require
a substantial amount of preparation to flush out (or remove) traces
of any potential MH-triggering
anesthetic agents. However, a
study presented by Dr. Nathaniel Birgenheier and colleagues
(University of Utah, Salt Lake City,
UT) describing the use of special
filters to prepare newer anesthesia machines for MHS patients
showed that placement of these
filters on the inspiratory and expiratory limbs of these machines
precluded the need for flushing
out previous anesthetics. The investigators concluded that the use
of these new filters renders these
machines instantly safe for MHS
patients. Such improvements in
technology represent an important
contribution toward patient safety.
Although it may not be
possible to completely prevent
the occurrence of MH, efforts to
educate and train clinicians to
deal with an MH crisis in conjunction with careful patient screening
will go a long way toward ensuring
MH preparedness.

Challenge Yourself
With The MH Case Of
The Month

Visit www.mhaus.org and go to
the Home or Professional’s Info
Center pages 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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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: Maryland, Michigan,
Ohio. Our appreciation also
goes to the following state
components of the American
Society of PeriAnesthesia
Nurses: Kansas, Missouri,
and Texas. Call the MHAUS
office to ask how your group
can join their ranks!
❑ Special Promotion for
New and Renewing Members. Get the In-service Kit
for half price when you are
a new or renewing member!
The In-service DVD includes
a presentation on MH recMHAUS
P.O. Box 1069
Sherburne, NY 13460-1069
www.mhaus.org

ognition and management,
information relating to suggested dantrolene mixing,
patient safety, risk management material, and a mock
drill to reinforce the quick
response time necessary in
an MH event. The kit includes a test booklet offering 1 CEU upon successful
completion is available until
December 31, 2009. After
that date you will receive a
Course Completion Certificate. Completed tests can
be mailed to MHAUS office
at P. O. Box 1069, Sherburne, NY 13460 or can be
taken online at the MHAUS
website at www.mhaus.org

❑ The next MHAUS Scientific Meeting will be held
in Pittsburgh, PA on April
23-24, 2010, at University
of Pittsburgh Medical Center (UPMC). Registration is
$150. There is no cost for
medical students and residents. Submission of abstracts for poster presentation
by researchers and clinicians
with an active interest in MH
and related disorders is encouraged. A travel award to
support the cost of conference
attendance will be offered to
the investigator who submits
the highest quality abstract.
The deadline for submission is
February 26, 2010.

