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Case report

A 29-year-old male with chronic myel-
ogenous leukemia received, after treatment
with cyclophosphamide and total body irra-
diation (1200 cGy), an allogenic bone mar-
row transplantation from an HLA-identical
sibling. No heart disease was found at pre-
treatment ECG and echocardiography
(Table I) and no ECG changes occurred af-
ter treatment. Before and after transplanta-
tion, the patient was treated with cy-
closporine A and methotrexate to prevent
graft-versus-host disease (GVHD). 

An erythematous rash on the anterior
chest wall appeared 20 days after engraft-
ment. It disappeared within 24 hours of the
initiation of steroid treatment.

Fifty-three days later, fever and leu-
copenia were noted. The patient was hospi-
talized but neither bacterial nor viral infec-
tion was found. An inflammatory cerebral
lesion was detected at magnetic resonance
requested after the detection of a hypo-
dense lesion at computed tomography. Two
days later the patient developed dyspnea,
and a transthoracic echocardiography
showed uniform thickening of the left ven-
tricular (LV) wall with a normal ejection
fraction, a LV restrictive filling pattern at
mitral Doppler analysis and moderate peri-
cardial effusion without cardiac tamponade
(Table I). The myocardial echocardio-
graphic texture was inhomogeneous with a
“starry sky” aspect (Figs. 1A and 1C, 2A

and 2C). Magnetic resonance showed LV
wall thickening, with irregular endocardial
borders, and focal areas of hypodensity,
which were more evident on the septal and
diaphragmatic segments. The patient un-
derwent a bone marrow examination which
revealed that there was no morphological
or cytogenetic relapse of chronic myeloge-
nous leukemia.

Since these echocardiographic findings
could be explained by a cardiac localiza-
tion of a GVHD, a therapeutic regimen in-
cluding higher doses of steroids was start-
ed. The patient clinically improved after
graft treatment and the dyspnea disap-
peared within 3 weeks. 

An echocardiographic follow-up was
performed at 3 months and normalization
of the wall thickness and filling pattern was
found; the pericardial effusion had rapidly
resolved (Figs. 1B and 1D, 2B and 2D,
Table I). Computed tomography confirmed
that even the cerebral lesion had complete-
ly resolved.

Discussion

The main finding in this case is the un-
usual cardiac involvement and we hypothe-
sized that this was consequent to an acute
GVHD. The development of GVHD is gen-
erally due to the result of the reaction of
donor T lymphocytes with the minor histo-
compatibility antigens of host tissues1.
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A 29-year-old male developed symptoms and signs of heart failure shortly after allogenic bone
marrow transplantation for chronic myelogenous leukemia. Echocardiographic evaluation showed
left ventricular wall thickening, a left ventricular restrictive filling pattern and pericardial effusion.
Cardiac magnetic resonance revealed nodular areas compatible with lymphocyte infiltration. The hy-
pothesis of cardiac graft-versus-host disease was supported by the reversibility of all the abnormali-
ties after specific treatment.

(Ital Heart J 2003; 4 (1): 60-63)



Lymphocyte infiltration could be present in the most
frequently involved tissues in acute GVHD (skin, liver,
and gastrointestinal tract).

The patient had clinical symptoms due to an im-
paired myocardial contractile function and we would
have expected that these were related to chemotherapy
toxicity2. The most frequent aspect of cardiac involve-
ment after chemotherapy is a global LV dysfunction,
with a reduced ejection fraction. Anthracyclines are the
agents that more frequently cause cardiac injury by a
direct myocardial damage. The mean onset of symp-

toms reported by several studies is 4 weeks with a range
of 1-17 weeks3-5. Our patient was treated with cy-
clophosphamide, which can induce acute cardiotoxici-
ty with a reduced global cardiac function6. Cardiotoxi-
city has not been reported for the other two agents ad-
ministered to this patient (i.e. cyclosporin A and
methotrexate). Another possible cause of dyspnea in
bone marrow transplanted patients is pericardial effu-
sion due to both chemotherapy and total body irradia-
tion. In our patient, a moderate pericardial effusion was
found but no clinical or echocardiographic signs of car-
diac tamponade were present.

Our main echocardiographic findings were a LV
wall thickening and an impaired LV filling with a nor-
mal ejection fraction. These findings support the hy-
pothesis of an infiltrative cardiomyopathy and do not
seem to be related to drug toxicity. Myocardial hyper-
trophy has recently been described in patients treated
with cyclosporin for the prevention of GVHD. In these
patients hypertrophy was an echocardiographic finding
but no clinical signs were present7. Cardiac magnetic
resonance confirmed the presence of nodular areas
probably due to lymphocyte infiltration.

Neoplastic myocardial infiltration in acute
monoblastic leukemia or lymphoma has been previous-
ly reported as an autoptic finding in advanced stages of
the disease8,9. In our patient, the hypothesis of the reac-
tivation of the primary disease was not supported by
hematological and bone marrow findings. 

Myocardial biopsy was not performed to rule out
acute viral myocarditis. Polymorphous and non-spe-
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Table I. Changes in echocardiographic parameters.

Screening Echo at Follow-up
echo symptoms echo

IVS (cm) 0.65 1.28 1.09
LVEDD (cm) 5.30 4.44 5.13
PW (cm) 0.74 1.16 0.91
EF (%) 60 61 66
E/A ratio 0.81 2.9 0.90
DT (ms) 160 115 148
PE No ++ No

Screening echo = performed before bone marrow transplanta-
tion; Echo at symptoms = performed 53 days after bone marrow
transplantation; Follow-up echo = performed 4 months after bone
marrow transplantation. DT = deceleration time of the E wave at
Doppler mitral flow; E/A = mitral E/A ratio at Doppler mitral
flow; EF = ejection fraction; IVS = interventricular septum;
LVEDD = left ventricular end-diastolic diameter; PE = pericar-
dial effusion; PW = left ventricular posterior wall.

Figure 1. Comparison between echocardiographic examinations at different moments of the clinical course. Two-dimensional and M-mode images on
the parasternal long-axis views showed a wall thickening and reduced diameters of the left ventricle (LV) at the time of symptom onset (A and C). After
graft treatment, the wall thickness and cavity dimensions returned to normal (B and D). IVS = interventricular septum; PW = left ventricular posterior
wall; RV = right ventricle.



cific echocardiographic findings have been described
in acute myocarditis and both an increased wall thick-
ness and pericardial effusion have been reported. Oth-
erwise, LV systolic dysfunction is the most common
finding reported in previous studies10,11 but was not
present in our patient. Echocardiographic abnormali-
ties and symptoms completely disappeared after
steroid treatment that is a consolidated therapy for
GVHD whereas it seems to be ineffective in acute my-
ocarditis12,13. 

To our knowledge, this is the first report of a cardiac
GVHD including diastolic dysfunction after bone mar-
row transplantation. In the two other papers that de-
scribed cardiac GVHD, lymphocyte infiltration caused
complete heart block14 or severe acute systolic dys-
function15. Massive lymphocyte infiltration of both the
myocardium and pericardium has been described even
in the only other comparable situation, i.e. host-versus-
graft reaction after heart transplantation16.

The occurrence of echocardiographic changes after
transplantation, the presence of skin GVHD, the pres-
ence of another possible localization of GVHD (the
cerebral lesion detected at nuclear resonance) and the
resolution after treatment support our hypothesis of
cardiac GVHD.

Echocardiography was determinant for the diagno-
sis and it guided us in deciding the etiology of cardiac
failure and, consequently, the most appropriate treat-
ment.
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Figure 2. The parasternal short-axis and 4-chamber views at the time of symptom onset showed wall thickening (A and C). A pericardial effusion (PE)
was present and more evident adjacent to the right ventricular free wall (C). Magnetic resonance at the time of symptom onset showed an inhomoge-
neous texture with small hyperdense areas (B). Both the increased wall thickness and PE resolved after graft treatment (D). LA = left atrium; LV = left
ventricle; RA = right atrium; RV = right ventricle.
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