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Current events have again focused the spotlight on the
difficulties faced by the people of Haiti. Much of the
country does without much that is considered
necessary infrastructure such as water, sewer systems,
roads, and medical care. 

Theodore J. Dubuque, Jr, MD, a retired St Louis,
Missouri, general surgeon, helped develop the Center
for the Rural Development of Milot (CRUDEM)
Foundation, dedicated to providing medical care to the
Haitian people. What began in 1986 as a modest gathering
of health care professionals trying to provide basic medical
assistance has grown into a community of medical teams
who visit between September and June (July and August
are too hot and humid for elective operations).

Mayo Clinic cardiovascular surgeon Thomas A.
Orszulak, MD, a medical school student and general
surgical resident of Dr Dubuque, joined the group in
1999. Each year, the mission and the people staffing it
have increased the time, effort, and intensity of
commitment to the people of Haiti. 

The route from the airport to the mission goes
through the residential and business areas surrounding
Cap Haitien, gradually changing to a flatland of
sugarcane. The road is pockmarked and crowded with
people, animals, bicycles, and vehicles. The Hôpital
Sacre Coeur is in the village of Milot in the northern

horn of the country, which was also the site of a recent
political uprising. Despite its poverty, the town has an
exciting atmosphere, with people, music, and local
artisans peddling their wares. 

Arriving at the hospital, the visit begins with a
rapid division of labor, simultaneously setting up the
OR and ICU and seeing patients. Dr Orszulak
outlines some of the difficulties: “Equipment rapidly
deteriorates in the hot, humid Haitian climate.
Transportation and communication are limited, so
anticipated patients do not always arrive when
expected.” Languages include French and Creole, so
translators are frequently required. 

Patients are prescreened by local physicians with
echocardiography capability; the team cardiologist has
a portable echo device that helps confirm the diagnosis
and formulate a treatment plan. “With the facilities

The Mayo Clinic team. Standing, left to right, Thomas A.
Orszulak, MD (Mayo cardiovascular surgeon); Michael G.
Frieman (cardiovascular perfusionist); Theodore J.
Dubuque, Jr, MD (CRUDEM president); Scott Wibben
(surgical assistant); Terese A. Ratchford, CRNA (nurse
anesthetist); Tom Pollard, RN (surgical nurse); Lynn M.
Charls, RN (surgical nurse); Sister Martha; Sister Ellen;
Niki M. Dietz, MD (Mayo anesthesiologist); and Brenda A.
Landgrebe, CST (surgical technologist). Kneeling, left to
right, Sister Patricia; Donella Rossi, CST (surgical
technologist); Mark J. Callahan, MD (Mayo cardiologist);
Kay F. Anderson, RN (ICU nursing); and Steve Hastrieter
(biomedical engineer). Sisters Patricia, Martha, and Ellen
are Hôpital Sacre Coeur administrators.

Hôpital Sacre Coeur in Milot, Haiti, the CRUDEM
Foundation hospital.
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Anesthesiologist Niki M. Dietz, MD, and nurse
anesthetist Terese A. Ratchford, CRNA, intubate
a patient before surgery.

Thomas Orszulak, MD, leads the surgical team in
the operating room. Mayo Clinic and CRUDEM
hospital staff assist. 

Mayo medical staff walking home at the
end of the day. 

Automatic external defibrillator (AED) use has improved
survival after cardiac arrest. The success of the AED is
attributable to the device’s availability to first responders
who arrive at the scene of a cardiac arrest and deliver this
life-saving therapy within a few minutes after the arrest. “In
Rochester, use of the AED by first responders is
associated with 40% of patients surviving an arrest and
leaving the hospital neurologically intact,” says Stephen C.
Hammill, MD, director of Heart Rhythm Services at Mayo
Clinic in Rochester and 2004 president of NASPE/Heart
Rhythm Society. “This is compared with less than 5%
survival in large metropolitan areas.” Now that the AED has
been approved by the US Food and Drug Administration for
over-the-counter purchase without a prescription, the
question is whether the excellent survival data associated
with the AED in the hands of first responders can be

translated to home use by untrained and inexperienced
users. A recent article demonstrated that laypersons can
be trained to use an AED safely and effectively, and
training and equipping the public to attempt early
defibrillation using the AED within a structured response
system can increase the number of survivals to hospital
discharge after cardiac arrest in public locations. 

Use of AEDs sold over-the-counter raises concerns,
however. Ideally, the AED is placed in a convenient location
within the home, used by a trained person, and applied
within the first few minutes of a witnessed cardiac arrest.
But an AED may provide a false sense of security and
prevent use of 911. 

Mayo Clinic is participating in the Home Automatic
Defibrillator Trial, funded by the National Institutes of
Health to test using AEDs versus calling 911 in high-risk

patients after myocardial infarction. The results of the trial
will be available in 2 years and determine if AEDs are
equivalent to or better than the 911 system. “At this time,
I believe the most important approach is to identify high-
risk patients and make certain they see a cardiologist or
an electrophysiologist to decide whether a home AED or an
implantable cardioverter-defibrillator (ICD) is the better
approach for preventing sudden death,” says Dr Hammill.
Patients who would clearly benefit from use of the ICD are
those with a prior myocardial infarction or a history of
congestive heart failure associated with an ejection
fraction of 30% or less. These patients need the ICD and
not the AED.  

For more, see the CV Update Web site.

FDA Approves Nonprescription AEDs 
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available, we can perform 5 or 6 open heart cases
weekly,” says Dr Orszulak. “We try to perform 2 each
day during the first 3 days so that we can help in postop
recovery as the house staff gains cardiac surgical
experience,” he says. Most patients are in their 20s and
have rheumatic valvular heart disease. The team has
also repaired uncomplicated congenital cardiac defects
and assisted with an occasional cesarean delivery.

The equipment and resources available are limited,
and it is necessary to improvise both in and out of the
hospital. Diesel generators provide electricity to the
hospital 24/7. The ventilators are primitive, so doctors
try to extubate patients within a few hours of surgery.
The hospital has 2 circulatory bypass pumps. “There is
no hot or cold running water to the operating room to
cool or rewarm the circulatory perfusion,” says Dr
Orszulak, “so we do all normothermic surgery.” The
team brings all other equipment with them. 

Most patients are plethoric preoperatively; 1 or 2
units of whole blood can be drawn and reinfused
perioperatively if needed. A Haitian woman living in
Italy returns every year with the team to coordinate
blood donations from family members.

Although each member of the team has his or her

own special expertise, everyone must be flexible to
maximize the efficiency of the mission. “Every team
member is vital,” says Dr Orszulak. “However, we have
voted, and the biomedical engineers are the most vital.
Without them to make and keep the equipment running,
nothing could get started, much less completed!” 

This team approach has unexpected benefits.
Typically, most members of the operative team meet the
patients and their families during the preoperative
consultation. “People are especially trusting of the
mission; patients place themselves in our care with
little but a translator between us,” says Dr Orszulak. 

The mission trips have been extremely gratifying to
the team. Dr Orszulak observes: “The people have
welcomed us into their lives and homes. The lack of
electricity limits many of the luxuries on which we base
our lives—TV, movies, video games—but they have a
strong sense of family and community.”

The Mayo Clinic team was unable to go to Haiti
earlier this year because of political unrest there, but the
mission trips have resumed. “The hospital in Milot was
the only medical facility open during the recent crisis,
so the patient load has increased,” says Dr Orszulak.
“We are all looking forward to returning next year.”



Systemic amyloidosis is an
uncommon syndrome caused
by extracellular deposition of
amyloid proteins in solid
organs. Organs involved
may include peripheral
nerves, the gastrointestinal
tract, kidneys, liver, skin, and
lungs, as well as the heart.
The presentation of systemic
amyloidosis is varied and
may include heart failure,

nephrosis, hepatomegaly, peripheral or autonomic
neuropathy, diarrhea or constipation, and soft tissue
involvement with arthropathy and enlargement of the
tongue and submandibular glands. “Patients often
present with multisystem disease; hence, a
multidisciplinary approach is often required for the
evaluation and management of these complex patients,”
according to Lyle J. Olson, MD, a cardiologist at Mayo
Clinic in Rochester. 

Recent advances in the management of systemic
amyloidosis have greatly improved the outlook for
affected individuals. To achieve optimal outcomes for
patients with amyloidosis, the Dysproteinemia Clinic in
the Division of Hematology collaborates with the
Division of Cardiovascular Diseases. “In the past 3
decades, the Dysproteinemia Clinic has evaluated more
than 3,800 patients with amyloidosis and evaluates
approximately 200 new amyloidosis patients per year,”
says Morie A. Gertz, MD, a hematologist at Mayo Clinic
in Rochester and member of the Dysproteinemia Clinic
consulting staff. “In this setting, state-of-the-art care is
available, and patients have the opportunity to
participate in clinical trials that evaluate new
therapeutic interventions for the disorders that
constitute the amyloid syndrome.” 

The syndrome of amyloidosis has multiple
different specific causes. However, all forms of
amyloidosis are characterized by positive histologic
staining with Congo red, which is a requirement for
diagnosis. By light microscopy, amyloid deposits are
amorphous extracellular deposits (Figure 1), and with
polarized light, amyloid fibrils demonstrate a
characteristic green birefringence. On electron
microscopy, all forms of amyloid demonstrate a
fibrillar appearance.

The finding of tissue amyloid deposits does not
distinguish among the various forms of amyloidosis,
including immunoglobulin light-chain disease (primary

amyloidosis or AL), secondary amyloidosis (AA),
familial amyloidosis (AF), or one of the many localized
forms of amyloidosis (Table). Moreover, correct
classification of the type of amyloidosis is central to the
development of appropriate management, which in
some cases may require chemotherapy and bone
marrow transplantation, while in others observation
alone may be optimal.

AL is derived from immunoglobulin light chains,
and most individuals with this disorder have a
detectable plasma cell dyscrasia, with a clonal
population of plasma cells in the bone marrow. Other
individuals with amyloidosis classified as AF, AA, and
others do not have an associated plasma cell dyscrasia
(unless an incidental monoclonal gammopathy of
undetermined significance coexists in the same patient).

AA is exceedingly rare in the Western world and
represents only 3% of cases with amyloidosis evaluated
at Mayo Clinic. In North America, inherited forms of
amyloidosis are more common than AA. In clinical
practice, these disorders may be difficult to distinguish
from AL. AF patients most often present with progressive
axonal peripheral and autonomic neuropathy, but
patients may present with cardiac, hepatic, or renal
involvement with nephrosis. 

The most common forms of AF are caused by
mutations of the transthyretin molecule (TTR), of which
more than 60 different mutations have been described.
Importantly, in the Mayo Clinic series, half these
patients do not have a family history of amyloid. Hence,
the absence of a family history is not useful in the
discrimination of AF from AL. Routine evaluation of
patients with familial disease also includes screening for
specific mutations. A specific type of AF has been
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Amyloidosis Requires Multidisciplinary 
Evaluation, Management

Morie A. Gertz, MD,
Lyle J. Olson, MD

Figure 1. Cardiac biopsy specimen revealing extensive
amyloid (appears yellow in specimen) with secondary
atrophy of myocytes (original magnification, x100).
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described in African American men. The allele that
causes this form of AF is present in 3.9% of African
Americans or 1.3 million individuals, and inheritance of
this allele is a major cause of cardiac amyloidosis in this
population. Hence, the finding of cardiac amyloidosis in
the absence of monoclonal gammopathy should raise
the possibility that amyloidosis is not the AL type but
instead may be AF with cardiomyopathy, even in the
absence of a family history.

Cardiac amyloidosis can also be caused by
deposition of the wild-type TTR instead of a mutant
TTR and has been referred to as “senile cardiac
amyloidosis.” It has been described in autopsy studies
in 8% to 25% of individuals older than 80 years. The
clinical picture may be indistinguishable from cardiac
involvement due to AL.

The heart is frequently involved in patients with
AL or AF, and cardiac involvement is a common cause
of morbidity and the most frequent cause of mortality
(Figure 2). Cardiovascular morbidity associated with
cardiac amyloidosis includes congestive heart failure,
arrhythmias, conduction block, and orthostatic
hypotension due to autonomic involvement. When
heart failure is present, it is often associated with
preserved systolic function and is caused by restrictive
cardiomyopathy. Echocardiography has proven to be
invaluable in the detection and characterization of
cardiac involvement and for follow-up of disease

progression. Confirmation of cardiac involvement and
assessment of morphologic and hemodynamic features
of mild, moderate, or severe disease are important for
risk stratification, which contributes to clinical decision-
making regarding the most appropriate therapeutic
interventions. “Endomyocardial biopsy is performed in
selected patients to confirm suspected cardiac involvement
when echocardiographic findings are not characteristic
or to establish the diagnosis when the biopsy findings
from other organs are not definitive,” says Dr Olson. 

For amyloid cardiomyopathy, treatment
considerations include pharmacotherapy and cardiac
pacing in selected individuals. Congestive heart failure
is often advanced and rapidly progressive. Diuretics are
the mainstay of therapy, and patients may require
dosing 3 times a day for adequate management of
edema. Other medications routinely used in the
management of patients with congestive heart failure
due to other causes have limited efficacy in patients with
cardiac amyloidosis because of systemic hypotension
associated with autonomic nervous system disease, as
well as reduced plasma oncotic pressure caused by
hypoalbuminemia and hypoproteinemia associated
with nephrosis. Orthostatic hypotension associated with
amyloidosis is a difficult management problem. Elastic
garments fitted to the lower extremities reduce edema,
increase intravascular volume, and decrease the need for
use of α-agonists to promote peripheral vasoconstriction
and raise systemic blood pressure. Orthostatic
hypotension may also require the use of
fluorohydrocortisone to facilitate plasma volume
expansion, but this strategy can exacerbate heart failure
and supine hypertension. β-Blockers and angiotensin-
converting enzyme inhibitors are of unproven efficacy
in this syndrome and may not be well tolerated.
Digitalis is not generally useful because systolic function
of the heart is often preserved, and this agent has no
known benefit for diastolic heart failure. The risk for
digitalis toxicity may be increased. Similarly, calcium
channel blockers can promote increased congestion and
may have enhanced binding to amyloid fibrils that may
promote cardiotoxicity. 

Conduction system disease associated with
amyloidosis is not uncommon and may present with
presyncope, syncope, or orthostatism. Selected patients
with symptomatic bradycardia due to sinus node
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Classification and Treatment of Systemic Amyloidosis

CLINICAL DIAGNOSIS (abbreviation) PROTEIN TREATMENT
Primary systemic amyloidosis (AL) Immunoglobulin Stem cell therapy/Chemotherapy
Multiple myeloma associated amyloidosis (AL) Immunoglobulin Stem cell therapy/Chemotherapy
Familial amyloidosis (AF) Mutant transthyretin (most common) Liver transplant
Senile amyloidosis (ASC) Native transthyretin Symptomatic
Secondary amyloidosis (AA) Serum amyloid A Directed at underlying disorder

Figure 2. Cross-section of heart. Cardiac amyloidosis with
massive wall thickening and biventricular cavity
obliteration. The cardiac weight was 675g. LV, left ventricle;
RV, right ventricle. 
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A 58-year-old teacher who had coronary
artery bypass graft surgery 2 years ago is
now having increasing shortness of breath
and leg swelling. After extensive
evaluation, the cause for his debilitating
symptoms is uncertain. A 24-year-old
graduate student has a diagnosis of liver
cirrhosis with swelling of the abdomen and
abnormal liver function test results.
Evaluation found constrictive pericarditis
in both of these patients, and their symptoms
were eliminated with pericardiectomy.

Constrictive pericarditis is a chronic
syndrome consisting of obliteration of the
pericardial cavity by fibrosis or granulation
tissue, leading to the formation of tough

scar tissue encasing the heart. Fifty years ago, most
cases of constrictive pericarditis in the United States
were infectious (especially tuberculosis) or idiopathic
in etiology. The aging population and changing
medical practice have altered the natural history of
constrictive pericarditis in this country, and previous
cardiac surgery is now the most common cause (29%)
of this potentially curable disease.

Because of the varying potential etiologies,
protean manifestations (edema, fatigue, dyspnea,

ascites, pleural effusion), and additional comorbid
conditions, pericarditis is often difficult to diagnose. “It
is gratifying to make this diagnosis because constrictive
pericarditis is an entirely curable disease,” according to
Jae K. Oh, MD, a cardiologist at Mayo Clinic in
Rochester. “Quality of life and longevity improve
remarkably after pericardiectomy.” 

Another difficulty in making the diagnosis is that
constrictive pericarditis and restrictive cardiomyopathy
have similar clinical presentations, and distinguishing
between them can be challenging even for experienced
clinicians. A classic scenario is a clinical picture of
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dysfunction or atrioventricular block may benefit from
implantation of a permanent pacemaker. Cardiac
specific therapies are palliative. Definitive therapy of
systemic disease is dictated by the underlying cause.

Therapies that prolong life require chemotherapy,
bone marrow transplantation, or solid organ
transplantation. Treatment options for systemic
amyloidosis depend on the type and stage of disease.
Stem cell transplantation, in which autologous
hematopoietic stem cells are collected and reinfused
after high-dose chemotherapy, destroys amyloid-
producing plasma cells without causing permanent
marrow failure. This treatment strategy may prevent
disease progression and has been associated with
regression of solid organ involvement, including the heart. 

“In some patients with AL in whom cardiac
involvement is so advanced as to make stem cell therapy
prohibitively risky, cardiac transplantation may be
performed before stem cell transplantation,” says Dr

Gertz. More than 20 patients with amyloid heart disease
have undergone cardiac transplantation at Mayo Clinic.
Actuarial survival in this group at 5 years is
approximately 50%; of these transplant recipients, 8
have undergone subsequent stem cell transplantation.

Definitive therapy of AF requires liver
transplantation, because the liver is the site of
production of mutant TTR. In some individuals with
AF, coexisting advanced cardiac disease  may require
simultaneous heart transplantation; 5 individuals with
AF have undergone combined orthoptic heart and liver
transplantation at Mayo Clinic. “Diagnosis and treatment
are often challenging because patients may present with a
broad range of clinical problems,” says  Dr Olson.
“Optimal management requires a multidisciplinary
approach, led by clinicians experienced in the evolving
diagnostic and therapeutic strategies of the syndrome.”
Photos courtesy of William D. Edwards, MD.

Constrictive Pericarditis: “Completely Curable” 
but Difficult to Diagnose

Jae K. Oh, MD,  
Jerome F. Breen, MD, and seated,
Hartzell V. Schaff, MD

Figure 1. Lateral chest radiograph demonstrating dense
pericardial calcification (arrows).
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hepatic cirrhosis or liver
function abnormalities but
with distended neck veins
and a pericardial knock.
More than half the
patients with an ultimate
diagnosis of constrictive
pericarditis are subjected
to numerous cardiac and
noncardiac procedures
such as liver biopsy,
bronchoscopy, exploration
of the abdomen, and
thoracocentesis before the
diagnosis is made.

How can constriction
be diagnosed reliably?
Pericardial calcification
on chest radiography is
seen in 25% of patients with

constrictive pericarditis (Figure 1). Constriction is
likely if a patient with predominantly right heart
failure has pericardial calcification, which requires
further hemodynamic study by echocardiography or
cardiac catheterization.

Cardiac catheterization has been the diagnostic
gold standard for many years and is still performed in
those patients whose diagnosis is in doubt after
comprehensive noninvasive evaluation. However, a
diagnosis can be made in many patients by
comprehensive Doppler echocardiographic examination,
usually the first step when constriction is suspected.
“Characteristic hemodynamic findings during
catheterization and Doppler echocardiographic assessment
are caused by the dissociation of intrathoracic and
intracardiac pressures and ventricular interdependence
created by a rigid, noncompliant pericardium,” says Dr

Oh. Normally, the change in intrathoracic pressure
with respiration is fully transmitted to the intracardiac
space. However, patients with a thick and noncompliant
pericardium have less than full transmission of those
pressure changes, resulting in respiratory variation in
ventricular filling (Figure 2). The variation in filling of
the left and right ventricles is reversed in constriction
(not in myocardial disease) (Figure 3). Traditional
hemodynamic criteria such as equalization of diastolic
pressures are not specific enough to distinguish
constriction from other myocardial diseases. Therefore,
discordant systolic pressure changes of the left and
right ventricles should be demonstrated to diagnose
constrictive pericarditis if cardiac catheterization is
used for hemodynamic evaluation. 

These characteristic hemodynamic changes are also
reliably demonstrated by 2-dimensional and Doppler
echocardiography. The variation in ventricular filling is
detected by changes in mitral velocities by Doppler
echocardiography (usually more than 25% variation).

Respiratory variations in Doppler echocardiographic
mitral flow velocities in patients with constriction
typically not found in those with restrictive
cardiomyopathies include 1) 25% or more expiratory
increase in mitral E velocity and 2) expiratory decrease
in hepatic vein diastolic flow velocity in conjunction
with 3) 25% or more increase in diastolic flow reversals
compared with inspiratory velocities.

Some patients with constriction may not exhibit
typical respiratory variations. “Volume loading
accentuates typical hemodynamic findings in most;
however, a subset of patients with markedly elevated
left atrial pressures demonstrates hemodynamic
abnormalities only after preload reduction,” says Dr
Oh. Scarring of the epicardial surface may create a
component of myocardial restriction in addition to
pericardial constriction (further confusing the

Figure 3. Schematic summary of Doppler echo-
cardiographic hemodynamic findings in the normal
heart, a heart with constrictive pericarditis, and a
heart with restrictive cardiomyopathy. A, A wave
velocity; D, diastolic; DR, diastolic reversal; DT,
deceleration time; e, expiration; E, E wave velocity;
ECG, electrocardiogram; HV, hepatic vein; i, inspiration;
MV, mitral valve; S, systolic; SR, systolic reversal. 

Figure 4. Tissue Doppler imaging of mitral annulus to differentiate restrictive myocardial disease
from constrictive pericardial disease. The lack of  respiratory variation in mitral inflow velocities
does not exclude the diagnosis of constrictive pericarditis, and other features of constriction
should be sought, such as hepatic vein velocity changes (left) or mitral septal annulus velocity
greater than 7 cm/s, especially when mitral inflow velocity indicates restrictive filling or high
filling pressures (ie, E/A ratio of 1.5 with deceleration time <160 milliseconds). Mitral annulus
velocity recorded by tissue Doppler imaging (right) has become valuable in establishing the
diagnosis of constriction and differentiating it from other cardiomyopathies.

Figure 2. Schematic representation of ventricular filling
as it varies with respiration. Diastolic filling of the
ventricles is interdependent due to the overall fixed
cardiac volume within a noncompliant pericardium. With
expiration, LV filling increases, causing the ventricular
septum to shift to the right (black arrow). Usually,
diastolic forward flow velocity is higher than systolic
forward flow velocity in the hepatic veins, corresponding
to the Y and X waves of the systemic (jugular) venous
pressure. D, diastolic; HV, hepatic vein; LA, left atrium;
LV, left ventricle; PV, pulmonary vein; RA, right atrium;
RV, right ventricle; S, systolic.
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hemodynamic findings) or atrophy (which may
explain why some patients have delayed but not
immediate benefit at surgery). 

A more recent advance in tissue Doppler imaging
allows recording of myocardial tissue velocity. The
early diastolic velocity of the mitral annulus is
markedly decreased in myocardial disease (<7 cm/s)
and is increased (>8 cm/s) in constrictive pericarditis.
Therefore, the echo Doppler evaluation of mitral
inflow, hepatic vein, and mitral annulus velocity can
reliably identify constrictive pericarditis in most
patients (Figure 4). 

Although 2-dimensional echocardiography may
detect pericardial thickening (Figure 5), computed
tomography (CT) is used routinely for imaging of the
pericardium when constriction is suspected.
Pericardial thickening, subtle calcification, obliteration
of the pericardial space by scar tissue or tumor,
pericardial effusion, and infiltrative myopathies can all
be detected by CT imaging and may contribute to
diagnosis (Figure 6). “The demonstration of thickened
pericardium with or without calcification is diagnostic
of constriction in the right clinical setting,” according
to Jerome F. Breen, MD, a radiologist at Mayo Clinic in
Rochester. In those patients for whom iodinated
contrast material is contraindicated, magnetic
resonance imaging (MRI) may be performed. MRI is
superior at delineating pericardial fluid from tissue but
cannot demonstrate calcification. Furthermore, MRI
requires gated images that are difficult to obtain if the
patient is in an irregular rhythm such as atrial
fibrillation. Additional findings that may be seen with
CT or MRI imaging in constriction include distorted,
tubular-shaped ventricles, ascites, pleural effusions,
and hepatic congestion. Approximately 15% of patients
with confirmed constriction have normal pericardial
thickness; therefore, normal pericardial thickness
should not exclude the consideration of consideration
in patients with clinical and/or hemodynamic
evidence of constrictive pericarditis. 

Treatment is usually (but not invariably) surgical.
Risk of pericardiectomy is related to the degree of
adhesion of the pericardium to the myocardium,

calcification of adjacent myocardium, and the degree of
atrophy of the underlying myocardium; patients with
the most severe disease are at highest surgical risk
(Figure 7). “Previous radiotherapy is the most
powerful predictor of surgical outcome at Mayo,” says
Hartzell V. Schaff, MD, chair of the Division of
Cardiovascular Surgery. “Mediastinal fibrosis limits
resectability, and chest wall fibrosis delays healing.”
Long-term survival in these patients is additionally
compromised by recurrent malignancy, impaired
immunologic status, additional myocardial involvement,
and pulmonary fibrosis. Previously placed bypass
grafts are jeopardized, especially in patients with
densely adherent pericardium. Ultrasonic débridement
of calcified pericardium may be necessary. Radical
pericardiectomy should be attempted; incomplete
pericardiectomy may result in regional constriction,
which may have progressive hemodynamic
consequences requiring additional surgery. 

In a subset of patients with a recent onset of
symptoms (within 6 months), constrictive pericarditis
can be managed medically. The pericardium is
thickened due to inflammation, but permanent scar has
not yet developed. Normalizaton of thickened
pericardium occurs after 1 to 2 months of treatment
with nonsteroidal or steroidal anti-inflammatory
agents. Most patients with effusive-constrictive
pericarditis probably belong to this category of having
transient treatable constriction. 

A group of cardiologists, radiologists, pathologists,
and cardiac surgeons with a special interest in
pericardial diseases form the Pericardiology Interest
Group at Mayo Clinic in Rochester. The group has the
multidisciplinary expertise to manage these patients
with the most intriguing and often difficult problems
of the pericardium, including relapsing pericarditis,
cardiac tamponade, effusive-constrictive pericarditis,
and chronic constrictive pericarditis. With better
understanding of the pathophysiology and
hemodynamics of constrictive pericarditis, this
condition is diagnosed more reliably, resulting in a
marked increase in the number of patients who benefit
from pericardiectomy. 
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Figure 5 (left). Transesophageal
echocardiogram demonstrating
pericardial thickening (arrows). LA,
left atrium; LV, left ventricle; P,
pericardium; RA, right atrium; RV,
right ventricle.

Figure 6 (center). CT scan of the
same patient shown in Figure 5;
arrow denotes thickened
pericardium.

Figure 7 (right). Autopsy specimen
shows thick, encasing pericardium
(arrow). LV, left ventricle; RV, right
ventricle. 
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LV
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CONTINUING MEDICAL EDUCATION, 
MAYO CLINIC
To request additional information about a
course or to register, unless noted otherwise,
please call 800-323-2688, e-mail
cme@mayo.edu, or visit
www.mayo.edu/cme. 

12th Annual State of the Art Symposium
on Arrhythmias and the Heart
Jan 20-22, 2005, Napa Valley, Calif

Controversies in Cardiovascular Disease
May 13-14, 2005, Rochester, Minn

18th Annual State of the Art
Echocardiography
Feb 20-24, 2005, Phoenix, Ariz
Co-sponsored by the American Society 
of Echocardiography

Mayo Clinic Cardiovascular 
Board Reviews
Sept 24-29, 2005, Rochester, Minn

AMERICAN COLLEGE OF
CARDIOLOGY PROGRAMS
To register or for information about
programs, visit www.acc.org or call the ACC
Resource Center at 800-253-4636, ext 694.
Outside the United States and Canada, call
301-897-2694 or fax request to 301-897-9745. 

Echo Hawaii 2005
Jan 24-28, 2005, Kohala Coast, Hawaii
Directed by: A. Jamil Tajik, MD, FACC; James B. Seward, 
MD, FACC

Cardiology at Cancun
Feb 14-18, 2005, Cancun, Mexico
Directed by: A. Jamil Tajik, MD, FACC; Guy S. Reeder, 
MD, FACC

ACC 2005
Mar 6-9, 2005, Orlando, Fla

OTHER EDUCATION OPPORTUNITIES
To request additional information about 
a course or to register, unless noted
otherwise, please call 800-323-2688, 
e-mail cme@mayo.edu, or visit
www.mayo.edu/cme. 

Selected Topics in Internal Medicine
Feb 7-11, 2005, Lahaina, Maui, Hawaii

Frequently Encountered Clinical
Ethical Dilemmas (II)
Feb 9-11, 2005, Rochester, Minn

Practice of Internal Medicine
May 2-6, 2005, Rochester, Minn

Nutrition in Health and Disease
Sept 8-9, 2005, Chicago, Ill

8th Annual Mayo Clinic Internal
Medicine Update
Oct 6-9 and 20-23, 2005, Sedona, Ariz

The 2004 Department of Medicine Recognition
Awards were presented September 21, 2004, by
Nicholas F. LaRusso, MD, chair of the Department
of Medicine at Mayo Clinic in Rochester. Honored
from the Division of Cardiology were Mark J.
Callahan, MD, who received the department’s
Laureate Award; Carole A. Warnes, MD, who
received the Henry S. Plummer Distinguished
Physician Award; and David R. Holmes, MD, who
received the Research Career Achievement Award.

Mayo Clinic cardiology fellows who completed their
training this year: Seated, Sabrina D. Phillips, MD, Heart
Place, Baylor University Medical Center, Dallas; Andre
Terzic, MD, PhD, co-program director; Guy S. Reeder, MD,
program director; Chari Y. T. Hart, MD, Queen’s Medical
Center, Honolulu; and Deepak R. Talreja, MD, Eastern
Virginia Medical School, Cardiovascular Associates,
Norfolk. Standing, Sean C. Halligan, MD, Mayo Regional
Practice, LaCrosse; Emmanouil S. Brilakis, MD, University
of Texas Southwestern Medical School and Dallas VA
Medical Center; Gurpreet S. Sandhu, MD, PhD, Mayo
Clinic, Rochester; and Mark A. Milton, MD, Heart
Center/St John Medical Center, Tulsa. Not pictured:
Ashwani K. Bedi, MD,  Houston Arrhytmia Associates,
Houston; Shang-Chiun Lee, MD, St. John’s Health Center,
Springfield, Mo; David H. Pfizenmaier II, MD, Vascular
Care of Maine, Bangor; and Lambert A. Wu, MD, 
Stormont-Vail Health Center, Topeka.


