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Let’s Save a Life –
MH Mini-Conference
Toronto, September 11, 2010
by Dianne Daugherty,
MHAUS Executive Director
Even after all the life-saving efforts
to assure all who may deal with malignant
hyperthermia are prepared, at least three
lives – that we know of – were lost to MH
this past year. We grieve with the families
of these people and renew our resolve to
continue to stop the devastation from MH.
One way we can do this is to share
information to both medical professionals
and MH-susceptibles and their families in a
meaningful, productive way. An MH Miniconference, held in a location where we
have received specific requests for such a
meeting in order to openly communicate
and share insights and experiences, has
been extremely successful.
This year, as we were trying to find
ways to further share the wealth
of information we have to offer to
our neighbor to the north – Canada – Dr. Sheila Riazi, the new
Director of the MH Investigation
Unit located at Toronto General
Hospital, agreed to hold a
“Let’s Save a Life” Miniconference at her facility.
The meeting was arranged
for Saturday, September
11, 2010 and on that day
a very invigorated group
gathered to hear from
renowned MH experts,
Drs. Henry Rosenberg and
Cynthia Wong.
Dr. Cynthia Wong,
MH Hotline Consultant,

began the day by sharing what patients and
their families need to know about MH; she
gave a clear explanation of what happens
during an MH event, what signs to watch
for, how quickly the medical team needs to
respond, and shared specific case insight in
order to elaborate how to differentiate MH
from other anesthesia-related problems with
similar symptoms. She stressed that when
there is a need to find MH information, it is
available on the MHAUS website at www.
mhaus.org and by contacting MHAUS at
800-986-4287 or, if related to biopsy testing
results, the North American MH Registry at
888-274-7899.
Following a networking lunch, Dr.
Henry Rosenberg, MHAUS President and
MH Hotline Consultant, reviewed the history
of MH and MHAUS, shared landmark events
reached by well known and determined
researchers from the 1960s to today, who
were instrumental in uncovering this deadly
disorder and developing treatment protocols. He shared what is involved in the MH
muscle biopsy, covered how MH is treated,
the discovery of the antidote, Dantrium® IV
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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Executive’s Corner ...

Are You Prepared? Think About It
We are heading into the
Fall/Winter
season in
Upstate New
York; that
means the
trees are
beginning to
Dianne Daugherty
show
signs
MHAUS Executive Director
of beautiful
colors across the rolling hills around
Sherburne - and the snow is sure
to follow! Although we often wonder how it would be to live in warm
climates in the southern states, I have
to say I would miss the “change” of
seasons.
At the recent Annual MHAUS
Board of Directors Strategic Planning Meeting held in Wilmington,
DE, many accomplishments made in
MHAUS’ past fiscal year (Oct 1, 2009
– Sept 30, 2010) were shared and,
using customer feedback and other
tools, future plans outlined. Efforts to
gain our customer’s feedback have
been immensely helpful to fine-tune
our focus and resources. We encourage this trend and ask you to contact
us either via email at info@mhaus.org
or by phone at 607-674-7901 (or at
800-986-4287) to share any ideas or
concerns you feel are important and
need to be addressed.
Our focus in Fiscal Year
2010-2011 will be toward gaining
substantive insight from other similar
organizations and major accrediting
agencies who are driving high quality
services and patient safety. We will
work together to develop implementation plans (for all medical facilities)
for MHAUS’ MH preparedness tools,
such as the MH Transfer of Care
Guideline for Ambulatory Surgery
Centers and the MH Mock Drill Kit.
We are also aware that the
Transfer of Care Guideline and MH

Mock Drill Kit are important for those
practicing in office-based facilities;
therefore, we will focus on their
development as a resource for these
types of facilities to assure they are
prepared for an unforeseen MH
event.
The Internet remains a principal way for many to access information and resources; we will execute
improvements to the MHAUS website
and improve navigation. In order to
affect significant positive change,
we need to hear from you as to your
needs and the problems you are
encountering. Let us know what you
like AND DON’T LIKE about the site.
The new layout will be “member aware” in order to allow greater
interaction between members and
MHAUS, and from “member to member.” We will be offering at least one
webinar this year on MH – watch the
website for the announcement and
sign up early – and we plan to regularly post at least one “MH-related
consensus statement” from the MH
experts. The topic will be based on
our customers’ “high interest” list and
feedback.
The North American MH Registry of MHAUS (the Registry) will be
working diligently to place important
“information gathering” forms online
as well. This is a very involved task,
but an important one as it gains critical information for MH-susceptibles
and their family members to use in
their personal efforts to remain safe
when considering surgery. The completed forms are important and could
advance important research into MH
and other heat-related disorders,
such as heatstroke. If you use the
MH Hotline, please take the time to
fill out the Adverse Metabolic Reaction to Anesthesia (AMRA) Form sent
to you following the call ... it is
important!
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(now also available as Dantrolene
Sodium for Injection), in the 1980s
and described how Suellen Gallamore (an MH-susceptible herself) felt there was a strong need
for an organization to provide
knowledge about MH via printed
materials. The informational material was derived by asking the MH
experts and made available to
whoever needed it.
Dr. Rosenberg shared
how MHAUS is organized and
governed, various modes used
to distribute important MH educational materials, MH Hotline
history and statistics, the international interest in MH being driven
by such groups as the European
MH Group (EMHG) and the ongoing studies, past and present, by
renowned researchers such as
Dr. David MacLennan (Canada)
and Drs. Capacchione, Muldoon,
et al, at the Uniformed Services
University of the Health Sciences
(USUHS) in Bethesda, MD.
He outlined interest in the
possibility of an MH event occuring after exercise and possible
links between exercise-induced
rhabdomyolysis and MH; other
links are being studied to see if
any clinical data is available to
support the hypotheses. He also
continued on page 5
(Top right) Dr. Henry Rosenberg,
MHAUS President, and Dr. Cynthia
Wong, speak with Dr. Sheila Riazi,
the new Director of the MH Investigation Unit located at Toronto General
Hospital, during the MH Mini-Conference in Toronto, Canada. (Middle)
Dr. Cynthia Wong, an MH Hotline
Consultant, provides an introduction
of MH. (Bottom) Participants practice
preparing Dantrolene® IV.
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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, 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.

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 09-10 (October 2009 - September 2010) 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
Steve & Mickey Lewis
Dr. Joseph Sugerman
Bob & Dianne Winters
Patrons
Marilyn Lewis Glassman
Brad & Julie Shames
Sponsors
Arline A. Hammer
Gloria Leonard
Judy Swarts
Erven Tallman

Donors
Bob & Diane Winters
Friends
Muriel Birnbaum
Doug Braum
Jon Matthew
Sheldon Queriod
Lois Soter
George & Miriam Trustman
Jerry Kay
Honoraria
Honor of Emery Arden Hayes
by Marilyn Lewis Glassman
Honor of the birth of Emery Arden
Hayes, Marilyn Glassman’s
granddaughter
by Diane & Bob Winters

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.

Prepare Now For MH Emergencies
– Order A Mock Drill Kit Today

CONSIDER REGISTERING
WITH THE NAMHR
The North American Malignant Hyperthermia Registry
maintains a central data
base of patients with MH
susceptibility.

Not sure how to go about planning an MH Mock Drill? Does the
process of planning such a drill
seem overwhelming and stressful? Well, don’t fret. MHAUS has
made planning an MH Mock Drill
stress-free and easy.

VISIT THE MH MESSAGE
BOARD ONLINE
Communicate with other MHsusceptibles at www.mhaus.
org.

The MH Mock Drill Kit includes everything
you need:
• Drill set-up instructions
• Drill report record
• Brief case scenarios
• FAQs
• Demonstration on mixing
Dantrium® IV or Dantrolene
Sodium for Injection

LEARN ABOUT MH
Visit the MHAUS website
for MH references material,
FAQs, glossary of terms, and
anesthetics information.

The MH Mock Drill Kit contains
a 22-minute DVD and laminated
task cards for personnel involved
in an MH Code. As a bonus, the
“Guide to Malignant Hyperthermia
in an Anesthesia Setting” is included to help further your educational
training on MH.
The MH Mock Drill Kit is available
for $150.00, which includes shipping and handling! Only $108.00
for MHAUS members!
Call 607-674-7901 or fax your
order to 607-674-7910. Order
online by visiting the MHAUS
website at www.mhaus.org,
or email your order to info@
mhaus.org.
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shared present work being done
in various laboratories in relation
to animal models for MH and the
biochemical connection between
heat stroke and MH. Dr. Rosenberg talked about the epidemiology of MH, shared specifics regarding MH frequency, MH incidence
and mortality, the causes of MH
deaths, and concerns driving
focused efforts in many arenas to
ensure all facilities are prepared
for an unexpected MH event.

The day ended with a
hands-on session of mixing Dantrium® IV so that participants can
be better prepared for MH in the
future.
Comments from those
attending were positive, and we
plan to offer another such opportunity in Canada in Ottawa in
either the spring or fall of 2011,
as well as in the U.S. Watch the
website for your chance to hear
about MH from the experts and
ask those “burning questions”
you have.

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.

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
months’ cases.
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MH Hotline Activity From June - August 2009
Editor’s Note:
please see
glossary
beginning on
page 9 for
unfamiliar words
and phrases.

by Dr. Charles Watson
The MH Hotline was busy in Summer 2009 with 12 volunteer consultants reporting at least 55 calls
from 30 states, Canada, Australia
and Saudi Arabia. Anesthesiologists with possible MH crises or
related questions made most of
these calls, but four were from
Certified Registered Nurse Anesthetists, three from Nurse Managers, one from a pulmonary ICU
physician, one from a critical care
nurse, and one from a pharmacist.
MH-Related Questions:
Dr.’s Gronert, Kim, Rosenbaum,
Watson and Weglinski were able
to answer ten calls identified as
MH-Related questions. Most
concerned patients with unusual
post-operative fevers and several
of these followed events that were
thought to be possible MH crises.
Although these patients were
monitored closely, they ultimately
were shown to have symptoms
of underlying infection. There
were also two patients in whom
unexpectedly high expired carbon
dioxide levels caused callers to
consider the MH crisis as a possible cause.
Dantrolene Therapy:
Five callers wanted advice in
management of dantrolene
therapy that was initiated during management of an MH-like
event in the operating room. One
of these was about a patient who

had been treated successfully
with dantrolene for an event highly
suspicious of MH crisis during an
anterior cervical fusion for severe
neck pain and nerve root inflammation. He was showing evidence
of recurrent MH symptoms and
increased dantrolene therapy was
recommended with continued follow up.
A caller from Saudi Arabia
asked about a 17-month-old child
with several congenital abnormalities who developed high fever following cleft palate surgery a day
before the call. The child had a
low-grade fever before the surgery, possibly from sinusitis, and
the physician thought the event
wasn’t likely to be an MH crisis
at the time. Later it was noted
that the serum CK rose very high
and there was other evidence for
muscle breakdown. The HLC discussed possible causes, in addition to a limited MH reaction, and
recommended management to
prevent complications of muscle
break down together with followup that will allow muscle and
genetic testing.
Dr. Tobin reviewed a
complex situation that involved
a young mother who had kidney
stones removed at the 36th week
of her pregnancy. Post-operatively
she had a very high fever and was
given dantrolene and taken to
undergo a successful emergency
caesarian section. Although she
was given a triggering anesthetic
during the delivery, there were
no more signs suggestive of MH
crisis. Because of confounding
evidence and the use of dantrolene that might have modified
an MH or MH-like reaction, Dr.
Tobin recommended that the
patient be sent to a biopsy center
for caffeine halothane contracture

testing, neuromuscular evaluation
and genetic testing.
Fever in the ICU:
Dr. Brian Gronert spoke with an
anesthesiologist in Australia who
was caring for a patient with a
gangrenous infection who had
fever and needed ventilatory support for three weeks. Since the
patient continued to have fevers
with elevated muscle enzymes
after surgical treatment of his
infection with dexmedetomidine
and fentanyl sedation, the anesthesiologist was concerned about
an MH-like or MH reaction as well
as neurolept malignant syndrome.
He was also interested in whether
dantrolene might be helpful in
controlling the fever. Dr. Gronert
discussed the very low probability
of MH without exposure to MHtriggering agents, but also spoke
about dantrolene as a non-specific
agent to control fever associated
with muscle hyperactivity and progression of the infection to other
areas. It is possible to cause such
fever and unusual muscle activity
and stiffness with central nervous
system involvement by such serious infections.
MH Consultations for
Acute Events:
Dr.’s Adragna, Brandom, Kim,
Litman, Melton, Rosenbaum,
Shukry, Tobin, Watson and Wong
took 35 emergency calls in summer 2009. Calls were made by
three nurse anesthetists, a critical care unit nurse, a pharmacist,
and 30 anesthesiologists from
20 states and Canada. 27 calls
were made in the post-event/postoperative period as callers were
concerned about MH-like presen
continued on page 7
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tations and wanted immediate or
late guidance. Although the majority were not thought to represent
MH events by hotline consultants,
each had unusual features that
caused the caller to seek advice about diagnosis, therapy, or
follow-up care.
Post-Operative Fever:
Eighteen calls were received
about high fever more than four
hours following an anesthetic or
urgent intubation that involved
use of an MH triggering muscle
relaxant. Fever was most often
associated with a rapid heart rate
and increased breathing. In ten
cases, the patient had surgery
for a condition that was infectious or after which the risk of a
transient blood stream infection
is very great. Problems leading
to these calls included appendicitis, upper respiratory infections,
pancreatitis, dental manipulation
of carious/abscessed teeth, and
urinary manipulation/investigation
of patients with urinary blockage.
Follow-up monitoring showed that
these patients did not have MH,
despite their striking presentation.
One involved a child for whom no
obvious surgical cause could be
identified. On further investigation
of this one-year-old it was likely
that he had a viral illness since all
his brothers and sisters were afflicted with flu-like illness at home.
Unexpected Hypercapnia:
Five callers were concerned about
high carbon dioxide levels and
increased heart rate during or just
after anesthesia. In one patient,
the carbon dioxide that is forced
into the abdomen during laparoscopy to allow the surgeon to see
individual organs was able to work

its way into other tissues instead
of being vented outside the body
and led to rising carbon dioxide
levels in the blood. Three patients
were very obese and, in retrospect, after tests for signs of MH
crisis were negative, it seemed
likely that ventilatory problems
were associated with their size.
One was during a 12-hour procedure for skin cancer and may
have involved partial failure of the
breathing system used for anesthesia.
Possible Neurolept Malignant
Syndrome:
Two consultants reported calls
from ICU’s about patients with
symptoms of MH-like events in
patients who did not have anesthesia. Both patients were
given potent neuroleptic drugs for
psychiatric indications and developed progressive fever, abnormal muscle activity and signs
of hypermetabolism. Dantrolene
was a helpful adjunct to therapy in
both cases. One patient gradually
improved but the other required
ventilatory support and deep
sedation in the ICU for a time, before being transferred to inpatient
psychiatric care. This patient was
intubated with the assistance of
succinylcholine, a potent MH triggering drug, and the caller asked
if it was inappropriate in a patient
with likely neuroleptic malignant
syndrome.
Neuroleptic malignant
syndrome [NMS] was first identified in the 1960’s and is thought
to be caused by an imbalance of
key brain nerve transmitters after
either chronic or acute administration of potent psychiatric drugs. A
similar syndrome, selective serotonin reuptake inhibitor syndrome,
is caused by the newer, potent,
antidepressant/antipsychotic
agents that block brain uptake of

the neurotransmitter, serotonin.
These psychiatric agents help
most patients by controlling the
effects of brain transmitters. In a
very small number of psychiatric
patients who take these drugs,
NMS, like MH, can be associated with progressive changes in
mentation, abnormal muscle rigidity, fever, hypermetabolism, and
mixed metabolic and respiratory
acidosis, although it is not usually so acute in onset. Although
some NMS patients have been
found to have the same mutation
as found in MH, the reason for the
increased muscle tone in most is
thought to derive from changes in
brain function. While many anesthesiologists would avoid succinylcholine for management of a
patient with NMS
continued on page 8
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because of the possible confusion of diagnosis between NMS
and MH, there’s no evidence that
individuals who have had NMS
are more likely than anyone else
to develop MH crisis in response
to this drug. There is an NMS hotline, sponsored by the Neuroleptic
Malignant Syndrome Information
Service [NMSIS] and MHAUS,
which were established in 1997.
It is staffed by experienced psychiatrists and anesthesiologists
who have an interest in helping
patients and their doctors manage
these problems.
‘Stormy’ Emergence
from Anesthesia:
A patient had elevated carbon
dioxide levels, shivering, and
unexpected motor activity as he
awakened from a five to six hourlong robotic, laparoscopic prostate
operation that was performed
in steep trendelenberg position.
His breathing tube was replaced
and follow up with advice from
the consultant showed that there
was no MH crisis, stroke or nonanesthetic cause for these problems. His further post-operative
course was negative. Another
was shaking with some rigidity
and unexplained fever as he was
awakening from general anesthesia. His tests were negative, and
all symptoms or signs suggestive
of MH or MH-like events resolved
in the immediate post-operative
period. Anesthesia caregivers often see unusual motor activity that
patients don’t remember during
awakening from general anesthesia. It may be associated with high
blood pressure and rapid heart
rate, so that the distinction between a turbulent awakening and
some, more worrisome periopera-

tive event, is not immediately obvious. Such patients require close
observation and monitoring. This
is one of the reasons for recovery
rooms where patients are closely
watched by anesthesia and skilled
recovery nursing staff after anesthesia and surgery.
Unexpected Cardiac Arrest:
Three consultations were called
in for two patients who had unexpected cardiac arrest in the postoperative period. This is a setting
where changing neurologic function can be associated with fever,
tachycardia, hypermetabolism,
muscle rigidity and twitching with
seizure activity and both metabolic and respiratory acidosis. One
patient was found without pulse
and blood pressure following large
doses of opiates given for severe
pain at more than twelve hours
following complex spine surgery.
No signs suggestive of MH were
noted before his death but, during
post-resuscitation period, as his
nervous system and brain function
deteriorated, he had abnormal
motor and circulatory activity with
mixed metabolic and respiratory
acidosis. A second man had an
unexplained cardiac arrest two
hours after surgery. He was tall
and very heavy man who had
orthopedic surgery. The only sign
suggestive of MH that was noted
before his cardio-respiratory arrest
was a high ventilation requirement
during surgery. During and after
resuscitative efforts, tachycardia,
fever, abnormal motor activity,
abnormal circulation, and acidosis suggestive of poor blood flow
were noted. Two callers consulted
two MH Hotline Consultants about
this particular case since these
signs were so suggestive of a MHlike event. Each was given slightly
different accounts of the events.
One consultant felt the case was

not MH, the second thought it was
possibly MH-related, although
the diagnosis will never be clear
since both consultations took
place more than six days after
the patient’s death. MH-like motor
activity — tremors, stiffness and
frank seizures that are not caused
by primary muscle changes — is
common following severe brain
injury as the damaged nervous
system triggers very abnormal
reflexes. Both of these patients ultimately had brain death although
their circulation could be restored
for a time following the cardiac
arrest.
MH Crisis:
Seven calls were about patients
the consultants thought had acute
MH crisis. Three were thought to
be definitely MH crises in evolution, three most likely MH crises
where early dantrolene therapy
prevented findings that would confirm the diagnosis without muscle
biopsy and genetic testing, and
one related to an aborted crisis
in a child. Some examples follow
below.
In one of two consultations for treatment of probable MH
crisis, Dr. Litman helped an anesthesiologist in northern Virginia
manage a three-year-old who developed signs of hypermetabolism
and rising carbon dioxide levels
during surgery for tonsils and
adenoids at an outpatient surgical
center. The anesthetic had been
changed from a triggering to nontriggering type as the operation
was rapidly terminated. A blood
gas obtained in the recovery room
confirmed findings of mixed metabolic and respiratory acidosis. At
the time of the call symptoms had
resolved and the
continued on page 9
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child was breathing on his own.
Recommendations for close follow
up monitoring and testing were
made as the child was transferred
to a neighboring pediatric center.
Dr. Rosenbaum spoke
at length with an anesthesiologist in Washington State about a
woman who developed signs of
MH – tachycardia, hypercapnia,
and fever– during plastic surgery.
The anesthesiologist had astutely
changed the anesthetic technique
and symptomatically treated
signs of MH, but was uncertain
about dantrolene therapy. Dr.
Rosenbaum reviewed tests with
the anesthesiologist that showed
persistent hypermetabolism and
recommended dantrolene therapy.
In follow-up, he recommended
counseling, with referral to UC
Davis for biopsy and genetic testing and that the case be recorded
for future information to the MH
Registry by an adverse metabolic
reaction to anesthesia [AMRA]
report.

Dr. Adragna had several
discussions over two days with an
anesthesiologist who was treating
a lady with breast cancer when,
shortly after the beginning of anesthesia, she developed tachycardia, hypercapnea, and fever. The
anesthesiologist had immediately
suspected MH crisis and called
colleagues for help as dantrolene
therapy and other symptomatic
management was instituted. Their
timely intervention aborted a major episode as the patient’s muscle enzyme level rose to 30,000,
many times normal, as an indication of the severity of her muscle
injury. The process resolved without complications and definitive
surgery for her cancer and breast
reconstruction was rescheduled to
take place at a later time.
Fortunately, each MH
patient identified by HLC’s had full
recovery. An important part of the
consultation was advice that these
individuals be identified, tested,
and counseled for their future
safety.

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

continued on page 10

Meet This
Issue’s Hotline
Consultant

Charles B. Watson, MD,
FCCM, graduated from the University of Maryland’s School of Medicine
in Baltimore, MD, and completed
anesthesiology residency training
at the Penn State University’s MH
Hershey Medical Center and in the
US Navy in Portsmouth, VA, and
Bethesda, MD, with post-graduate
fellowships in pediatric anesthesia
and critical care medicine at George
Washington University, in Washington, DC.
Following service on the
faculty of the U.S. University of the
Health Sciences and as Director of
CCM, then Cardiac Anesthesia, and,
finally, Assistant Department Chairman of the Anesthesiology Department at the National Naval Medical
Center, in Bethesda, Dr. Watson
joined the faculty of the University
of North Carolina where he worked
as an anesthesiologist and intensivist at the NC Memorial Hospital and
served as director of the Critical
Care Division. Dr. Watson entered
the private practice of Anesthesia
and Critical Care in Bridgeport, CT,
in 1986, and accepted a clinical
faculty appointment at the University
of CT in Farmington.
Dr. Watson has been the
Chairman of the Department of
Anesthesia at Bridgeport Hospital
since 1989 and presently serves as
Deputy Surgeon-In-Chief of that institution, which belongs to the YaleNew Haven Health Network. He and
his wife, Masha, live in Easton, CT.,
and have three adult children.
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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.

nylcholine. 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.

Muscle relaxants
These are drugs that are more properly
termed paralyzing agents. There are
two classes of muscle relaxants, nondepolarizing and depolarizing agents
based on their mode of action. Typical
non-depolarizing 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.

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.

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

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.

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.

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.

Pseudocholinesterase
An enzyme that degrades the drug succi-

Trendelenberg
Steep head down position.

11
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, 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,

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

anesthesia care providers, an
emergency medicine physician, emergency medical
technician, and of course, experts 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.
q Have You Seen The New
MHAUS Video Online?
Visitors to the MHAUS home
page are now greeted with
a new video “Understanding Malignant Hyperthermia.”
The eight-minute video also
contains a brief synopsis of
MHAUS’ almost 30-year
history.

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 to us.
q Check Out MHAUS President’s Monthly Blog
MHAUS President Henry Rosenberg writes a monthly blog. The
latest blog ponders how MH
should be defined; the answer
is not as straightforward as you
may think. You can read previous blog entries: the evolution of
our understanding of MH, the
logistics of carrying out an MH
drill, and others, by visiting
the MHAUS website at www.
mhaus.org.

