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T-Cell Prolymphocytic
Leukemia with Extensive

Cardiovascular Infiltrate

Leading to Multiple Myocardial
Infarctions and Cardiac Death

Lymphocytic neoplasm involving the heart is not common and usually presents with peri-
cardial effusion or focal myocardial infiltration. Myocardial infarctions due to leukemic in-
filtration of the coronary arteries are rarely reported. We present the case of a 52-year-old
Guatemalan man with a one-year history of untreated T-cell prolymphocytic leukemia. He
was admitted to our hospital for chemotherapy and evaluation of a pulmonary cavitary
lesion by wedge resection. During sedation, the patient experienced acute respiratory fail-
ure and hypovolemic shock, from which he could not be resuscitated.

Autopsy revealed that leukemic cells extensively infiltrated the aorta, myocardium, and
coronary arteries. The lumina of the 3 major coronary artery branches showed 70% to
95% stenosis, with multifocal remote myocardial infarctions. Tumor cells were also detect-
ed in the lungs and other organs. The acute cardiorespiratory insufficiency secondary to
leukemia—yparticularly the extensive infiltration of the coronary arteries and myocardium,
and the multiple myocardial infarctions—eventually resulted in cardiac death. (Tex Heart
Inst J 2014,41(6):626-30)

ardiac involvement by malignant lymphocytic neoplasms is a rare clinical
phenomenon, but it has been reported in 8.7% to 37% of autopsy cases in-
volving lymphoma or leukemia."* Primary cardiac lymphoma usually has a
B-cell origin.” However, in cases of secondary cardiac involvement, T-cell lymphomas
present more frequently and aggressively than do B-cell lymphomas. They are associ-
ated with a variety of cardiac manifestations.® The most typical cardiac presentations
are pericardial effusion, tumor thrombus, focal hemorrhage, and nodular myocardial
infiltration."¢
T-cell prolymphocytic leukemia (T-PLL) is rare, comprising only 2% of cases of
lymphocytic leukemias in adults. It primarily affects patients over 30 years of age (me-
dian age, 65 yr) and is most often diagnosed in males. Patients typically have systemic
disease at presentation, including hepatosplenomegaly, generalized lymphadenopathy,
and skin infiltration. Peripheral blood often manifests lymphocytosis (>100 x10°/L),
along with anemia and thrombocytopenia.” Leukemic T cells are usually found in the
peripheral blood, bone marrow, lymph nodes, spleen, liver, and skin, whereas cardiac
involvement is rare. To our knowledge, this T-PLL case is the first reported with mas-
sive cardiovascular infiltrate that resulted in multiple silent myocardial infarctions and
eventually in cardiac death.

Case Report

The patient was a 52-year-old Guatemalan man, 5 feet in height and 92 pounds in
weight (body mass index, 18 kg/m?). He had a history of hepatitis B, hernia repair (fol-
lowed by lysis of the adhesions), and small-bowel resection. He had developed T-PLL
one year before presentation, but had received no routine treatment. The patient was
admitted to our hospital for chemotherapy. A positron emission tomographic—com-
puted tomographic scan revealed a cavitary lesion in the upper lobe of the right lung.
We suspected an opportunistic infection or tuberculosis and scheduled wedge resec-
tion of the lung cavity for definitive diagnosis. During sedation, the patient experi-
enced hypovolemic shock and acute respiratory failure. He could not be resuscitated.
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Autopsy and subsequent microscopic examinations
of the pulmonary cavity revealed Cryprococcus infec-
tion, which was confirmed by periodic acid-Schiff and
Grocott-Gomori methenamine-silver nitrate staining,
Disseminated leukemic cells were found in the lungs
and in multiple other organs, involving the bone mar-
row, lymph nodes, liver, spleen, and gastrointestinal
tract. Most strikingly, the cardiovascular system was
extensively infiltrated.

The heart of this patient weighed 200 g. Gross exami-
nation revealed multiple white scars in the left ventricle

and the interventricular seprum (Fig. 1A). The coro-
nary arteries were extremely narrowed, exhibiting up
t0 95% luminal occlusion (Fig. 1B). The gross picture
was typical for myocardial infarctions due to atheroscle-
rotic coronary artery disease. Surprisingly, microscopic
examination revealed that the walls of the 3 major coro-
nary artery branches were heavily infiltrated with leuke-
mic cells (Fig. 1C). The lumina showed stenoses of 70%
(right coronary artery) to 95% (left anterior descending
and left circumflex coronary arteries), with no throm-
bosis identified. We also observed multifocal fibrotic
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Fig. 1 Muitifocal myocardial infarction and coronary artery involvement with T-cell prolymphocytic leukemia. A) Transverse section of
the heart reveals multiple remote myocardial infarctions, with fibrosis and scarring. B) Transverse section of the left anterior descend-
ing coronary artery reveals narrowed lumina and thickened vascular walls. C) Photomicrograph of one coronary artery branch reveals
a pinpoint lumen. The leukemic cells have predominantly infiltrated the vascular muscular layer (H & E, orig. x40). D) Photomicrograph
reveals leukemic cells positive for CD3 (immunohistochemistry stain, orig. x40).
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scars and compensatory hypertrophic myocardium in-
filtrated by leukemic cells (Fig. 2A). Immunophenotyp-
ing confirmed the diagnosis of T-PLL through positive
expression of CD2, CD3, CD7, CD4, and CDS8, and
negative expression of CD34, TdT, CDla, and CD20
(Figs. 1D, 2B-D, and data not shown).

The aorta showed moderate calcified atherosclerosis,
especially in its abdominal segment. Leukemic cell in-
filtration was also observed in the aortic tissue, limited
chiefly to the muscular layer of the tunica media (data
not shown).
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Discussion

It is worth noting that atherosclerotic coronary artery
disease does not appear to be the main cause of death
for the patient whose case is reported here.

Our patient died of cardiac failure during sedation.
His autopsy revealed stenoses—with multifocal myocar-
dial fibrosis and scars—in up to 95% of his coronary
arteries, indicating that he had experienced multiple si-
lent myocardial infarctions before dying. Morphologic
findings showed that leukemic cells infiltrated the vas-

Fig. 2 Photomicrographs show myocardium infiltrated with T-cell prolymphocytic leukocytes. A) Section shows myocardial fibrosis
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and compensatory hypertrophy with leukemic cell infiltration (H & E, orig. x200). Immunohistochemical staining (orig. x200) reveals
B) leukemic cells negative for CD20, but positive for C) CD4 and D) CD8.
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cular muscular layer predominately, which resulted in
extensive narrowing of the vascular lumen. In the coro-
nary arteries, we observed only mild fibrocellular plaques
with scant lipids and no obvious calcification. Only a
few leukemic cells infiltrated the intima.

Although the exact mechanism was not understood,
the pathologic findings in this case indicated that these
remote coronary artery thrombotic events might be due
to a combination of tumor cell infiltration, narrowed
vascular lumina, endothelial damage, hyperviscosity of
leukemic cells in the blood, and previous atherosclero-
sis. Among these, leukemic infiltration might be the
primary, rather than the secondary, event.

The leukemic cells first infiltrate the coronary ar-
teries. The fibrous changes in the intima could be in
reaction to leukemic infiltration, in addition to pos-
sibly pre-existing atherosclerosis. To compound the
problem, endothelial erosion and hyperviscosity of
leukemic blood could all contribute to the slowly de-
veloping thrombotic events and could eventually cause
multiple remote myocardial infarctions. This case dif-
fers from most other cases of myocardial infarction,
wherein atherosclerotic coronary artery disease is the
primary cause.

T-cell prolymphocytic leukemia is an aggressive T-cell
malignancy characterized by the proliferation of pro-
lymphocytes of small to medium size. Myocardial and
aortic tissue infiltration is rare. In our patient, the leuke-
mic cells not only massively infiltrated the myocardium,
but extensively involved the vascular system, especially
the aorta and the coronary arteries. Previous investiga-
tors have suggested that T-PLL cells express cytolytic
factor perforin and CD28. The leukemic cells might
invade cardiovascular tissue through their interaction
with the surface markers of vascular cells, including
human leukocyte antigens, intercellular adhesion mole-
cule-1, and co-stimulatory molecules B7 and B70.*° It is
of particular interest that the leukemic infiltrates in this
case were chiefly limited to the muscular layer of vessels.
The intima showed only minimal leukemic cell involve-
ment. We also observed that T-PLL cells extensively in-
filtrated the muscular layer of the gastrointestinal tract.
These data strongly suggested that T-PLL cell infiltra-
tion follows a preferred muscular pattern. However, the
exact underlying mechanisms remain unknown.

Although leukemic involvement of the heart is a well-
documented phenomenon, we found no case in our
review of the published literature that showed the pres-
entation described herein. Because this patient had no
cardiac symptoms other than his final cardiac failure,
we could not correlate the pathologic findings with
routine clinical presentations such as symptoms, blood
pressure, pulse, heart murmur, electrocardiogram, en-
zymes, and image studies. Actually, because this patient
did not receive routine treatment after his diagnosis
of T-PLL, his clinical presentation might display the
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unique natural course of T-PLLs involvement in the
cardiovascular system.

A human heart weighs between 200 and 450 g, or
an average of approximately 300 g. The weight of the
normal heart varies directly with the size and weight
of the individual: it usually equals about 0.5% of the
individual’s weight. Our patient was 5 feet in height
and 92 pounds in weight (with a body mass index of
18, lower than average). A 200-g heart, although at the
lower end of the range for adult human hearts, might be
appropriate for his size and weight. Yet heart weight can
vary greatly when the heart is diseased. Hypertrophic
myocardial fibers usually increase the mass of the heart.
In our patient, however, the heart suffered from mul-
tifocal chronic myocardial infarctions, which replaced
functional myocardiocytes with nonfunctional fibrotic
tissue (scars). To compensate for lost cardiac function,
the remaining myocardial fibers hypertrophied and the
total mass of the heart actually decreased in response to
the significant loss of myocardiocytes. Eventually, our
patient died of cardiac failure.

Conclusion

When cardiac involvement is suspected in patients with
malignant disease, aggressive diagnostic procedures
are warranted—especially when malignant lympho-
mas have a T-cell phenotype. Transesophageal echo-
cardiography, computed tomography, and magnetic
resonance imaging have been sensitive in the diagnosis
of cardiac involvement in patients with lymphoma "
In T-PLL, CD52 is usually expressed at high density
and can be used as a target of therapy.'*"® Prompt di-
agnosis and early systemic therapy might improve the
poor prognosis of primary cardiac lymphoma.
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