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After Three Emergency Responses– Ohio
Executive Summary

Introduction & Methods

On February 27, 2009, a 45-year-old male career
Fire Fighter/Paramedic (FF/P) responded to two
medical calls and a fire alarm during the morning of his shift. At lunchtime, the FF/P did not eat
and retired to the upstairs bunkroom because he
did not feel well. The crew was dispatched to a
structure fire 3.5 hours later. As his crew prepared
to respond, the FF/P was found unconscious on
the bathroom floor. Cardiopulmonary resuscitation
(CPR) did not revive the FF/P. The death certificate and the autopsy listed the cause of death as
“cardiac tamponade due to aortic dissection due
to hypertensive cardiovascular disease.” NIOSH
investigators agree with these conclusions.

On the morning of February 27, 2009, a 45-yearold male career FF/P responded to three emergency calls. He subsequently retired to the bunkroom
because he was not feeling well. The FF/P was
found unconscious on the bathroom floor of the
fire station 3.5 hours later. Resuscitation efforts
were unsuccessful. The U.S. Fire Administration
notified NIOSH of this fatality on March 2, 2009.
NIOSH contacted the affected fire department
(FD) to gather additional information on March
30, 2009, and on July 26, 2010, to initiate the investigation. On August 2, 2010, a Safety and Occupational Health Specialist from the NIOSH Fire
Fighter Fatality Investigation Team conducted an
on-site investigation of the incident.

NIOSH investigators offer the following recommendations to address general safety and health
issues. However, it is unclear if these recommended programs could have prevented the FF/P’s
death.
Provide annual medical evaluations to all fire
fighters consistent with National Fire Protection
Association (NFPA) 1582, Standard on Comprehensive Occupational Medical Program for Fire
Departments.
Phase in a comprehensive wellness and fitness
program for fire fighters.
Perform an annual physical performance (physical ability) evaluation.

During the investigation, NIOSH personnel interviewed the following people:
• Fire Chief
• FD Internal Affairs officers
• FD Administrative Assistant
• FD Employee Assistance Program officer
• International Association of Fire Fighters (IAFF)
• Local President
• FD physician
• The FF/P’s spouse
• Crew members
NIOSH personnel reviewed the following documents:
• FD policies and operating guidelines
• FD training records
• FD annual report for 2009
• FD incident reports
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Introduction & Methods (cont.)
• Witness statements
• Ambulance report
• Death certificate
• Autopsy report
• Primary care physician records

who was upstairs in the bunkroom, did not come
down to eat. The crew member walked to the
bottom of the stairs (1210 hours) and called out
to the FF/P, who responded “okay” but did not
come downstairs. At 1238 hours, Engine 14 was
dispatched to a vehicle fire. After the crew donned
Investigative Results
their gear, but before they left the station, the call
Incident. On February 27, 2009, the FF/P arrived was cancelled. At approximately 1310 hours the
for his 24-hour shift at Station 14 (Engine 14) at
FF/P returned to the bunkroom upstairs saying he
0700 hours. Two fire fighters and a lieutenant were did not feel well.
on duty with the FF/P. At that time he exhibited no
signs or symptoms of medical problems. The crew At 1608 hours, Engine 14 was dispatched to a
checked out the engine and equipment and cleaned structure fire. The crew donned their gear, but the
the station. At 0900 hours, the crew began a table- FF/P did not respond. A crew member called to
top training exercise on completing emergency
the FF/P from the bottom of the stairs. The crew
medical reports and driving.
member then walked to the stair landing and
called again but did not receive a response. The
At 0907 hours, Engine 14 was dispatched to an
crew member went upstairs and looked through
emergency medical call for a seizure patient at the the rooms, but did not locate the FF/P. The crew
airport. After providing treatment and transport,
member went downstairs and checked the rooms
Engine 14 returned to service at 0931 hours.
without success. He went upstairs again and
At 0937 hours, Engine 14 was dispatched to an
checked the bathroom where he found the FF/P
emergency medical call for an unconscious perunconscious on the floor.
son. The FF/P provided medical treatment on the
scene and during transport to the hospital. The
The FF/P was unresponsive with no pulse or respicrew returned to service at 1024 hours.
rations. The crew member then ran downstairs and
alerted the crew. Dispatch was notified of a man
At approximately 1205 hours, a crew member
down as the crew responded upstairs with resuscialerted the crew that lunch was ready. The FF/P,
tation equipment, including oxygen equipment and
The National Institute for Occupational Safety and Health (NIOSH), an institute within the Centers for Disease Control and Prevention (CDC), is the
federal agency responsible for conducting research and making recommendations for the prevention of work-related injury and illness. In 1998, Congress
appropriated funds to NIOSH to conduct a fire fighter initiative that resulted in the NIOSH “Fire Fighter Fatality Investigation and Prevention Program”
which examines line-of-duty-deaths or on duty deaths of fire fighters to assist fire departments, fire fighters, the fire service and others to prevent similar
fire fighter deaths in the future. The agency does not enforce compliance with State or Federal occupational safety and health standards and does not
determine fault or assign blame. Participation of fire departments and individuals in NIOSH investigations is voluntary. Under its program, NIOSH
investigators interview persons with knowledge of the incident who agree to be interviewed and review available records to develop a description of
the conditions and circumstances leading to the death(s). Interviewees are not asked to sign sworn statements and interviews are not recorded. The
agency’s reports do not name the victim, the fire department or those interviewed. The NIOSH report’s summary of the conditions and circumstances
surrounding the fatality is intended to provide context to the agency’s recommendations and is not intended to be definitive for purposes of determining
any claim or benefit. For further information, visit the program website at www.cdc.gov/niosh/fire or call toll free 1-800-CDC-INFO (1-800-232-4636).
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Investigative Results (cont.)
an automated external defibrillator (AED). (Dispatch cancelled Engine 14’s response to the structure fire and added other FDs’ engines to the call).

in June 2008 by his cardiologist. Cardiac examination revealed a II/VI systolic murmur. His
electrocardiogram (EKG) showed normal sinus
rhythm with possible left atrial abnormality, left
CPR was begun, and the AED was applied. The
axis deviation, left ventricular hypertrophy (LVH),
AED advised no shocks as oxygen was supplied
and left atrial hypertrophy. An echocardiogram reby bag-valve-mask. CPR continued for approxivealed moderate concentric LVH, mild aortic and
mately 2 minutes when Squad 5 (two paramedmitral regurgitation, mild diastolic dysfunction,
ics) arrived at 1622 hours. A cardiac monitor was
and mild tricuspid insufficiency. These findings
applied, revealing asystole (no heart beat). The
are consistent with longstanding hypertension.
FF/P was repositioned and it was noted that he had The FF/P was scheduled for a follow-up appointcool skin and rigor mortis of the upper extremities ment with his primary care physician in Septemand mandible, signs that the FF/P had been deber 2008 but he missed that appointment. Prior to
ceased for several hours. The FD Medical Director this incident, the FF/P never reported episodes of
responded to the scene and pronounced the FF/P
shortness of breath on exertion, angina, palpitadead at 1625 hours at which time resuscitation ef- tions, or any other cardiac problems to his family
forts were discontinued.
or the FD. The day before this incident, however,
the FF/P reported not feeling well.
Medical Findings. The death certificate and
Description of the Fire Department
the autopsy listed the cause of death as “cardiac
At the time of the NIOSH investigation, the FD
tamponade due to aortic dissection due to hypertensive cardiovascular disease.” Pertinent findings consisted of 17 fire stations with 492 uniformed
career personnel that served a population of 316,000
from the autopsy are listed in Appendix A.
residents in a geographic area of 88 square miles. In
2009, the FD responded to 104,764 calls: 20,140 fire
The FF/P was 73 inches tall and weighed 296
calls and 84,624 medical calls. Engine 14 responded
pounds, giving him a body mass index of 39.0
kilograms per meters squared. A body mass index to 1,732 calls: 324 fire calls and 1,408 medical calls.
> 30.0 kilograms per meter squared is considered
obese [CDC 2010]. The FF/P’s risk factors for cor- Employment and Training. The FD requires all fire
fighter candidates to be between 18 and 34 years of
onary artery disease included hypertension (high
blood pressure), hypercholesterolemia (high blood age, have a high school diploma or General Education Diploma , and pass a general aptitude test.
cholesterol), and obesity. He was diagnosed with
The FD ranks the applicants based on their scores.
hypertension in 1997 and was prescribed blood
pressure-lowering medications but his blood pres- The applicant must pass a background check, an
oral interview, a preplacement medical evaluation
sure readings remained elevated at nearly every
(described below), and a physical ability test (First
visit to his primary care physician.
Encounter Ability Test) prior to being hired. The
new hire must pass the 240-hour fire academy to be
The FF/P’s last medical evaluations were contrained to the Ohio Fire Fighter 2 and National Regducted in 2008 by his primary care physician and
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Description of the FD (cont.)
istry Emergency Medical Technician – Basic levels.
New members are assigned to a fire station where
they work 24 hours on duty and 48 hours off duty.
New members are on probation for a year. The FF/P
was certified as a Fire Fighter II, Paramedic, Driver/
Operator, Paramedic Instructor, and Fire Inspector.
He had 24 years of fire fighting experience.
Preplacement Medical Evaluation. A preplacement
medical examination is required by this FD for all
applicants. The contents of the examination are as
follows:
• Complete medical and occupational history
• Height, weight, and vital signs
• Physical examination
• Blood tests: complete blood count, lipid panel
• Urine test: urinalysis
• Chest x-ray
• Audiometry
• Vision test
These evaluations are performed by a physician
under contract to the City. Once this evaluation
is complete, the physician makes a determination
regarding medical clearance for fire fighting duties
and forwards this decision to the FD. The FF/P
passed a preplacement medical evaluation (State
police and fire pension system) when he was hired
in 1985, but records were not available to NIOSH
at the time of this report.
Periodic Medical Evaluations. Annual medical
evaluations are required for hazardous materials (hazmat) operations-level responders. The
contents of the examination are the same as the
preplacement medical evaluation with the following tests added: respirator medical evaluation
questionnaire, pulmonary function test, blood
chemistry profile, and resting EKG. These evalua-

tions are performed by a physician under contract
to the City. Once this evaluation is complete, the
physician makes a determination regarding medical clearance for hazmat duties and forwards this
decision to the FD.
There is no periodic medical evaluation for nonhazmat fire fighters. However, the IAFF local
offers free medical evaluations every 3 years for
FFs over the age of 32. In addition, the City offers
an annual health fair that checks blood pressure,
blood cholesterol and glucose, vision, spirometry,
and body mass index.
A self-contained breathing apparatus medical
evaluation is performed annually for all members. The evaluation consists of completing the
Occupational Safety and Health Administration
(OSHA) respiratory protection questionnaire. A
City-contracted physician reviews the questionnaire and forwards the clearance-to-wear a respirator decision to the FD. An annual mask fit test is
then performed.
Health and Wellness Programs. No physical agility test is required for members. The FD does have
a voluntary fitness program for which exercise
equipment (strength and aerobic) is available in all
fire stations. However, crews are not given “protected time” (time in which a crew is taken out
of service) to exercise. A nutritionist is available
to provide information on foods and meals. The
IAFF local works via the FD Health Plan with the
YMCA to provide reduced fee memberships to FD
members.
A return-to-duty medical clearance is required
from the City-contracted physician for duty-related injuries. If member are ill and miss more than
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Description of the FD (cont.)
two shifts, their primary care physician must clear
them before they may return to work. The clearance is reviewed by the City-contracted physician. Health maintenance programs are available
through the City employee assistance program.

Discussion
Aortic Dissection. The aorta is the major artery
that carries blood from the heart to the rest of the
body. The aortic wall is composed of three layers
in sequence from the lumen proceeding outwards:
the intima, medial, and adventitia. Aortic dissection occurs when the blood enters the medial layer
typically after a tear in the intima [Chen et al.
1997; Klompas 2002; Januzzi et al. 2004; Creager
and Loscalzo 2008; AHA 2010]. Blood expelled
from the heart under high pressure (systole)
pushes more blood inside the artery wall, further
splitting (dissecting) the aorta. Aortic dissection is
distinguished from aneurysms of the aorta, which
are a simple expansion of the blood vessel due to
medial weakening [Chen et al. 1997]. Dissections
can occur in the absence of aneurysms, and not
all aneurysms result in dissection. Risk factors for
aortic dissection are listed in Appendix B. Other
than hypertension, the FF/P was not known to
have any of these risk factors.
Typical presentation for aortic dissection is the
sudden onset of severe chest pain radiating to the
back frequently associated with sweating [Chen et
al. 1997; Klompas 2002; Januzzi et al. 2004; Creager and Loscalzo 2008; AHA 2010]. Nonspecific
signs during physical examination are differences
among carotid, radial, and femoral pulses [Klompas 2002], differences in blood pressure between
the two arms [Sincer and Hollander 1996; Von
Kodolitsch et al. 2000]; and a murmur heard
through a stethoscope.

Emergency surgical repair is the preferred treatment for ascending aortic dissections with an
overall in-hospital mortality rate of 15% to 20%
[Chen et al. 1997; Klompas 2002; Januzzi et al.
2004; Creager and Loscalzo 2008; AHA 2010].
Medical treatment may involve lowering the blood
pressure and slowing the heart rate [Chen et al.
1997].
The FF/P did not express specific symptoms, only
stating that he did not feel well in the hours before
his death. The only finding suggesting that he
may have had an aortic dissection was a 10 millimeters of mercury (mmHg) difference in systolic
blood pressure between his left and right arms.
This finding, however, which was recorded by his
primary care physician on at least three readings
over 9 years, is not diagnostic of an aortic dissection and, by itself, would not trigger a more definitive test (e.g., a chest CT scan or transesophageal
echocardiography). Given this information and
lack of symptoms, it is very unlikely the FF/P had
suffered a partial aortic dissection prior to this
incident. It is possible that responding to the emergency medical calls earlier in the day (causing an
acute elevation in blood pressure) may have initiated or exacerbated the tear of the aorta, resulting
in the dissection and his subsequent death.
Cardiac Tamponade. Cardiac tamponade is the
accumulation of fluid in the pericardial space in a
sufficient quantity to obstruct the inflow of blood
into the heart’s ventricles [Braunwald 2008]. Cardiac tamponade applies pressure from the “outside” of the heart, decreasing cardiac output. This
complication may be fatal if it is not recognized
and treated promptly. One of the common causes
of tamponade is bleeding into the pericardial space
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Discussion (cont.)
from a dissecting aneurysm, as in this case.
Occupational Medical Standards for Structural
Fire Fighters. To reduce the risk of sudden cardiac arrest or other incapacitating medical conditions among fire fighters, the NFPA developed
NFPA 1582, Standard on Comprehensive Occupational Medical Program for Fire Departments
[NFPA 2007a]. This voluntary industry standard
provides medical requirements for candidates and
current fire fighters. The FF/P had not received an
FD medical evaluation within the last 12 years.
However, an abnormal EKG and a cardiac examination in 2008 by his primary care physician
revealed a II/VI systolic murmur, which led to
an echocardiogram that revealed long-standing
damage to his heart due to hypertension (moderate concentric LVH, mild aortic and mitral regurgitation, and mild tricuspid valve insufficiency).
While his valvular insufficiency was considered
mild, the FF/P’s history of episodic marked hypertension despite treatment (systolic > 180 mmHg or
diastolic > 100 mmHg) suggested he could have
been restricted from fire fighting duties [NFPA
2007a]. If the FD had been providing annual
medical evaluations by a physician aware of the
fire service guidelines (i.e., NFPA 1582), more
aggressive treatment of his hypertension coupled
with duty restrictions may have prevented his
death [Chobanian et al. 2003; NFPA 2007a].

Recommendations

National Fire Protection Association (NFPA)
1582, Standard on Comprehensive Occupational
Medical Program for Fire Departments.
Guidance regarding the content and frequency of
these evaluations can be found in NFPA 1582 and
in the International Association of Fire Fighters
(IAFF)/International Association of Fire Chiefs
(IAFC) Fire Service Joint Labor Management
Wellness/Fitness Initiative [NFPA 2007a; IAFF,
IAFC 2008]. These guidelines help to determine
fire fighters’ medical ability to perform duties
without presenting a significant risk to the safety
and health of themselves or others. However, the
FD is not legally required to follow this standard
or this initiative. The FD performs an SCBA medical evaluation and mask fit test annually, however
pulmonary function testing is not performed nor
are the other NFPA recommended components of
the medical evaluation. NFPA recommends an FD
physician perform the medical evaluations. However, if a private physician performs the evaluation, the results should be reviewed by the FD
physician.
The FD requires hazmat medical evaluations for
hazmat team members. As part of this evaluation,
the FD conducts routine chest x-rays. While these
tests may be indicated for hazmat fire fighters
exposed to pulmonary hazards, they should not be
conducted routinely and represent an unnecessary
expense for the FD.

NIOSH investigators offer the following recommendations to address general safety and health is- Recommendation #2: Phase in a comprehensive
sues. However, it is unclear if these recommended wellness and fitness program for fire fighters.
programs could have prevented the FF/P’s death.
Guidance for fire department wellness/fitness
Recommendation #1: Provide annual medical
programs is found in NFPA 1583, Standard on
evaluations to ALL fire fighters consistent with
Health-Related Fitness Programs for Fire FightPage 6
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Recommendations (cont.)
ers, the International Association of Fire Fighters/
International Association of Fire Chiefs (IAFF/
IAFC) Fire Service Joint Labor Management
Wellness/Fitness Initiative, and in the Firefighter
Fitness: A Health and Wellness Guide [IAFF,
IAFC 2008; NFPA 2008; Schneider 2010]. Worksite health promotion programs have been shown
to be cost effective by increasing productivity,
reducing absenteeism, and reducing the number
of work-related injuries and lost work days [Stein
et al. 2000; Aldana 2001]. Fire service health
promotion programs have been shown to reduce
coronary artery disease risk factors and improve
fitness levels. Mandatory programs have shown
the most benefit [Dempsey et al. 2002; Womack et
al. 2005; Blevins et al. 2006]. The Oregon Health
and Science University reported a savings of over
$1 million for each of four large fire departments
implementing the IAFF/IAFC wellness/fitness
program compared to four large fire departments
not implementing a program. These savings were
primarily due to a reduction of occupational injury/illness claims with additional savings expected
from reduced future nonoccupational healthcare
costs [Kuehl 2007]. NIOSH recommends a formal, structured wellness/fitness program to ensure
all members receive the benefits of a health promotion program. Members could submit exercise
affidavits or gym attendance logs for participation
rewards such as time off awards.
Recommendation #3: Perform an annual physical performance (physical ability) evaluation.
NFPA 1500 recommends FD members who engage in emergency operations be annually evaluated and certified by the FD as having met the
physical performance requirements identified in
paragraph 10.2.3 of the standard [NFPA 2007b].

This is recommended to ensure fire fighters are
physically capable of performing the essential
job tasks of structural fire fighting. The physical
ability test could be performed as part of the FD’s
annual training program.

References
AHA [2010]. Heart and Stroke Encyclopedia Aortic Dissection. [http://www.americanheart.org/
presenter.jhtml?identifier=3005390]. Date accessed: September 2010.
Aldana SG [2001]. Financial impact of health promotion programs: a comprehensive review of the
literature. Am J Health Promot 15(5):296–320.
Blevins JS, Bounds R, Armstrong E, Coast JR
[2006]. Health and fitness programming for fire
fighters: does it produce results? Med Sci Sports
Exerc 38(5):S454.
Braunwald E [2008]. Pericardial disease. In: Fauci
AS, Braunwald E, Kasper DL, Hauser SL, Longo
DL, Jameson JL, Loscalzo J, eds. Harrison’s principles of internal medicine. 17th ed. New York:
McGraw-Hill. pp. 1488–1495.
CDC (Centers for Disease Control and Prevention) [2010]. BMI – Body Mass Index. [http://
www.cdc.gov/healthyweight/assessing/bmi/adult_
bmi/index.html]. Date accessed: September 2010.
Chen K, Varon J, Wender OC, Judge DK, Fromm
Jr RE, Sternback GL [1997]. Acute thoracic aortic
dissection: the basics. J Emerg Med 15(6):859–
867.

Page 7

A Summary of a NIOSH fire fighter fatality investigation

Report #2010-17

Fire Fighter/Paramedic Dies from Aortic Dissection After Three
Emergency Responses– Ohio

References (cont.)
Chobanian AV, Bakris GL, Black HR, Cushman
WC, Green LA, Izzo, Jr. JL, Jones DW, Materson
BJ, Oparil S, Wright JT, Roccella EJ. National
High Blood Pressure Education Program Coordinating Committee [2003]. The seventh report of
the joint national committee on prevention, detection, evaluation, and treatment of high blood pressure. JAMA 289(19):2560–2571.

Kuehl K [2007]. Economic impact of the wellness
fitness initiative. Presentation at the 2007 John P.
Redmond Symposium in Chicago, IL on October
23, 2007.
NFPA [2007a]. Standard on comprehensive occupational medical program for fire departments.
Quincy, MA: National Fire Protection Association. NFPA 1582.

Creager MA and Loscalzo J [2008]. Diseases of
the aorta. In: Fauci AS, Braunwald E, Kasper DL, NFPA [2007b]. Standard on fire department occuHauser SL, Longo DL, Jameson JL, Loscalzo J,
pational safety and health program. Quincy, MA:
eds. Harrison’s principles of internal medicine.
National Fire Protection Association. NFPA 1500.
17th ed. New York: McGraw-Hill. pp. 1563–1568.
NFPA [2008]. Standard on health-related fitness
Dempsey WL, Stevens SR, Snell CR [2002].
programs for fire fighters. Quincy, MA: National
Changes in physical performance and medical
Fire Protection Association. NFPA 1583.
measures following a mandatory firefighter wellness program. Med Sci Sports Exerc 34(5):S258.
Schneider EL [2010]. Firefighter fitness: a health
and wellness guide. New York, NY: Nova Science
IAFF, IAFC [2008]. The fire service joint labor
Publishers.
management wellness/fitness initiative. 3rd ed.
Washington, DC: International Association of Fire Singer AJ and Hollander JE [1996]. Blood presFighters, International Association of Fire Chiefs. sure: assessment of interarm differences. Arch
Intern Med 156(17):2005–2008.
Januzzi JL, Isselbacher EM, Fattori R, Cooper JV,
Smith DI, Fang J, Eagle KA, Mehta RH,
Stein AD, Shakour SK, Zuidema RA [2000].
Nienaber CA, Pape LA [2004]. Characterizing the Financial incentives, participation in employer
young patient with aortic dissection: results
sponsored health promotion, and changes in
from the international registry of aortic dissection employee health and productivity: HealthPlus
(IRAD). J Am Coll Cardiol 43(4):665–669.
health quotient program. J Occup Environ Med
42(12):1148–1155.
Klompas M [2002]. Does this patient have
an acute thoracic aortic dissection? JAMA
Von Kodolitsch Y, Schwartz AG, Nienaber CA
287(17):2262–2272.
[2000]. Clinical prediction of acute aortic dissection. Arch Intern Med 160(19):2977–2982.

Page 8

A Summary of a NIOSH fire fighter fatality investigation

Report #2010-17

Fire Fighter/Paramedic Dies from Aortic Dissection After Three
Emergency Responses– Ohio

References (cont.)
Womack JW, Humbarger CD, Green JS, Crouse
SF [2005]. Coronary artery disease risk factors in
firefighters: effectiveness of a one-year voluntary
health and wellness program. Med Sci Sports Exerc 37(5):S385.

Investigator Information
This incident was investigated by the
NIOSH Fire Fighter Fatality Investigation
and Prevention Program, Cardiovascular
Disease Component located in Cincinnati,
Ohio. Mr. Tommy Baldwin (MS) led the
investigation and co-authored the report.
Mr. Baldwin is a Safety and Occupational
Health Specialist, a National Association of
Fire Investigators (NAFI) Certified Fire and
Explosion Investigator, an International Fire
Service Accreditation Congress (IFSAC)
Certified Fire Officer I, and a former Fire
Chief and Emergency Medical Technician.
Dr. Thomas Hales (MD, MPH) provided
medical consultation and co-authored the
report. Dr. Hales is a member of the NFPA
Technical Committee on Occupational
Safety and Heath, and Vice-Chair of the
Public Safety Medicine Section of the
American College of Occupational and
Environmental Medicine (ACOEM).
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Appendix A
Pertinent Autopsy Findings
• Cardiovascular
o Aortic dissection (10 centimeter [cm] segment of the ascending aorta and the arch of
the aorta). The ascending aorta has a 3-cm horizontal laceration above the aortic valve
leaflets.
o Cardiac tamponade (750 milliliters of blood and blood clots in the pericardial sac
encasing the heart)
o Hypertensive cardiovascular disease
 Cardiomegaly (enlarged heart) (heart weighed 710 grams [g]; predicted normal
weight is 453 g [ranges between 343 g and 598 g as a function of sex, age, and
body weight]) [Silver and Silver 2001]
 Left ventricular hypertrophy (LVH)
Left ventricular wall and interventricular septum thickened (2.0 cm)
normal by autopsy 0.76–0.88 cm [Colucci and Braunwald 1997];
normal by echocardiography 0.6–1.1 cm [Armstrong and Feigenbaum 2001]
o No atherosclerosis or stenosis in the coronary arteries
o Microscopic examination of the heart revealed myocyte hypertrophy with foci of
myocytolysis
• Normal aortic, tricuspid, and pulmonic valves
• No evidence of a pulmonary embolus (blood clot in the lung arteries)
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Appendix B
Risk Factors for Aortic Dissection [Chen et al. 1997]
Male gender age > 50 years
Hypertension
Connective tissue disorders (e.g. Marfan’s syndrome, Ehlers Danlos syndrome)
Turner’s syndrome
Noonan’s syndrome
Coarctation of the aorta
Congenital bicuspid or unicuspid aortic valve
History of cardiac surgery, particularly aortic valve surgery
Granulomatous arteritis
Syphilitic aortitis
Pregnancy
Trauma
Cocaine use
Systemic lupus
Relapsing polychondritis
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