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CASE REPORT

Complete regression of cardiac involvement associated with
lymphoma following chemotherapy
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Core tip: In this report, we describe the case of a 26
year old man who was admitted with infiltration of the

Abstract pericardium, aortic walls, both atria and the interatrial

septum. An axillary biopsy was performed and reported
Cardiac involvement as an initial presentation of malig- as a T-cell lymphoblastic lymphoma (T-LBL). Follow-
nant Iymphoma is a rare occurrence. We describe the ing the diagnosis and staging, Chemotherapy was
case of a 26 year old man who had initially been di-  started. Twenty-two days after finishing the first cycle
agnosed with myocardial infiltration on an echocardio- of chemotherapy, a follow-up two-dimensional echo
gram, presenting with a testicular mass and unilateral  confirmed regression of the myocardial infiltration. We
peripheral facial paralysis. On admission, electrocar-  describe an unusual case of precursor T-LBL presenting
diograms (ECG) revealed negative T-waves in all leads  with cardiac involvement and demonstrate that regres-
and ST-segment elevation in the inferior leads. On two-  sjon of myocardial infiltration can be achieved by inten-

dimensional echocardiography, there was infiltration of sive chemotherapy treatment.
the pericardium with mild effusion, infiltrative thicken-
ing of the aortic walls, both atria and the interatrial
septum and a mildly depressed systolic function of  Vinicki JP, Cianciulli TF, Farace GA, Saccheri MC, Lax JA, Kaze-
both ventricles. An axillary biopsy was performed and lian LR, Wachs A. Complete regression of cardiac involvement as-
reported as a T-cell lymphoblastic lymphoma (T-LBL). sociated with lymphoma following chemotherapy. World J Cardiol
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INTRODUCTION

Gross tumor formation in any of the cardiac chambers is
rare, particularly at the time of presentation and in cases
of lymphoma“’ﬂ. Symptoms are usually very subtle and
non-specific, particulatly in the setting of co-existing mor-
bidities. We report an unusual case of a 26 year old man
presenting with a gross intracardiac mass, testicular mass
and unilateral peripheral facial paralysis, who was ultimate-
ly diagnosed with T-cell lymphoblastic lymphoma (I-LBL).

CASE REPORT

The patient is a 26-year-old man, presenting with a testicu-
lar tumor and peripheral facial paralysis noted 21 d before
admission. Physical exam revealed a left peripheral facial
paralysis and ipsilateral conjunctival congestion, bilateral
supraclavicular and inguinal lymph nodes, left axillary nodes
and a left testicular tumor measuring 7 cm X 5 cm, as well
as signs consistent with bilateral (predominantly right sided)
pleural effusion. On electrocardiograms (ECG), there was
sinus tachycardia, ST-segment elevation in leads II, Il and
aVF and negative T' waves in all leads except aVR. Labora-
tory values were remarkable for anemia (hematocrit 36%),
leukocytosis (13000/mL), thrombocytosis (615000/mlL.)
and lactate dehydrogenase of 1787 UI/L.

The computed tomography (CT) showed an orbit
with diffuse thickening of the inferior, medial and lateral
rectus muscles, a right maxillary sinus filled with a polyp-
oid structure and soft tissue density, a cluster of lymph
nodes in the mediastinum causing a mass effect in the
adjacent vessels, pericardial thickening and another lymph
node cluster in the abdomen involving areas of the aorta
and its branches (celiac axis, left iliac artery and left renal
artery). On 2-dimensional echocardiography (2D-echo)
(Figures 1A and 2A), there was pericardial infiltration
with very mild effusion, infiltrative thickening of the
aortic walls, left atrium, right atrium, interatrial septum
and the tricuspid annulus, and mildly depressed systolic
function of both ventricles. The axillary biopsy revealed
findings consistent with T-LBL.

Following diagnosis and staging, chemotherapy was
started, according to the HyperCVAD regimen (hypet-
fractionated cyclophosphamide, vincristine, adriamycin
and dexamethasone). Treatment consisted of IV cy-
clophosphamide and mesna during the first three days,
combined with high dose dexamethasone 4 times a week
during the first 15 d. Additionally, methotrexate, citarabi-
ne and dexamethasone were injected into the intrathecal

space once a week during the first two weeks. Doxoru-
bicin and vincristine were administered the day after dis-
continuing cyclophosphamide and on day 11 a new dose
of the second agent was added.
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Figure 1 Two-dimensional echocardiography - 4-chamber view. A: Before
chemotherapy, the echocardiogram showed tumor infiltration of the myocar-
dium of both atria and the atrial septum (see arrow); B: After chemotherapy, the
echocardiogram showed total regression of myocardial infiltration. RA: Right
atrium; RV: Right ventricle; LA: Left atrium; LV: Left ventricle.

Twenty-two days after finishing the first course of
chemotherapy, the ECG showed significant regression of
the negative T waves in all leads and of the ST segment
elevation in the inferior leads. Follow-up 2D echo con-
firmed total regression of the cardiac and aortic infiltrate
(Figures 1B and 2B).

The patient required multiple admissions due to pro-
gression of his baseline disease; dissemination was found
in the bone marrow, nerve roots, meninges, cranial nerves
and bone, with partial response to chemotherapy. Other
regimens were tried and despite maximum support mea-
sures the patient died after the fourth hospital admission.

DISCUSSION

In our patient, cardiac involvement was not the main

pathological process and the systemic component was
quite evident. Hence, the case is consistent with a diffuse
cardiac infiltration by lymphoma.

In the literature, the majority of patients reported
present with various and non-specific symptoms, such
as dyspnea, edema, arrhythmia, cardiac tamponade
(metastatic tumors of the heart have also been associ-
ated with pericardial effusion, particularly hemorrhagic
effusion), palpitations and congestive heart failure, and
are related to the location and volume of the tumor as
well as the functional status of the heart!”". In one large
study, the incidence of signs and symptoms plus electro-
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Figure 2 Two-dimensional echocardiography - parasternal long-axis view.
A: Before chemotherapy, the echocardiogram showed tumor infiltration of the
aorta (see arrows). B: After chemotherapy, the echocardiogram showed total
regression of aortic infiltration. LA: Left atrium; LV: Left ventricle; Ao: Aorta.

cardiographic abnormalities in patients who died with
malignant lymphoma was similar in those with cardiac
metastases when compated to those without cardiac me-
tastases'”. Scott ez al'" stated that the most important sign
of cardiac invasion in a patient with malignant disease is
the onset of congestive heart failure without another ap-
parent cause. The presence of cardiac arrhythmias under
similar conditions is also suggestive.

Based upon the data of 22 large autopsy seties, Rey-
nen ef al' established that the frequency of primary
cardiac tumors is approximately 0.02%, corresponding to
200 tumors in 1 million autopsieslsj. Most of these prima-
ry cardiac tumors are intracavitary and preferentially de-
velop in the left atrium, thereby leading to left ventricular
inflow obstruction. Embolism is also common'™. Primary
cardiac lymphoma, defined as a lymphoma involving
only the heart and pericardium, is extremely rare, with a
reported incidence ranging from 0.15% to 1%, Sec-
ondary cardiac infiltration from nodal lymphoma of the
mediastinum appears to be more common with approxi-
mately 35%-40% of patients dying with malignant lym-
phomas reported to have myocardial involvement. The
majority of reported cases were diagnosed at autopsy
because of the rapid progression and non-specific clinical
symptoms“’M. In our case, this entity was prospectively
diagnosed 77 vivo by two-dimensional echocardiography.
We have found only 4 reports previous to the present

case (Table 1)"*"" of metastatic cardiac lymphoma[13'l(’]_

K
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Roberts ¢ al” carried out a necropsy study of 196
patients with malignant lymphoma and found cardiac dis-
case in 48 cases. Among all lymphoma subtypes, cardiac
infiltration was seen in 16% of patients with Hodgkin’
s lymphoma, 25% of patients with non-Hodgkin’s lym-
phoma, and 33% of patients with mycosis fungoides.
Of these 48 patients, lymphoma was identified grossly
in the heart in 27 cases and found on microscopical ex-
amination alone in 21. The pericardium and epicardial
fat, particularly in the atrioventricular sulci, were most
commonly affected. Nodular deposits within the cardiac

d*1er, According to a study

chambers were also foun
of 25 autopsy cases, T-cell lymphomas, compared with
B-cell lymphomas, invade the heart more frequently and
aggressively and are associated with a variety of cardiac
manifestations'?.

Most cases of cardiac lymphoma are solid, infiltra-
tive nodular tumors affecting 1 or several cardiac cham-
bers" ", The right heart is the most common site of
cardiac lymphoma. Lymphomatous infiltration of the
pericardium is also seen in a number of cases. In con-
trast, cardiac valve involvement with hematogenous
malignancies is uncommon and has been rarely reported
to occur as a result of the direct extension of malignant
lymphoma from extravascular lesions™. In our patient,
the initial description of the first 2D-echo in the clini-
cal case showed severe thickening and infiltration of the
myocardium and its subsequent regression after chemo-
therapy.

The method of choice to detect cardiac metastases
and their complications is 2D-echo. It is a simple, safe
and non-invasive method and can provide better ana-
tomic details than other more invasive studies™ """

The infiltrating masses have a peculiar, granular echo-
cardiographic texture which is always different to normal
myocardium. The ventricular walls appear thickened and
hypokinetic or even akinetic in the area of infiltration.
The transmural invasion modifies the epicardial and en-
docardial contours. All these aspects allow the differential
diagnosis with thrombi or other masses, which can be
adherent to the endocardium!”.

Although cardiac metastases may rarely be the first
presenting sign of an underlying malignancy, the pres-
ence of malignant disease elsewhere is an important clue
to the etiology of an intracavitary infiltration'",

In 1992, Lestuzzi et al”" studied the usefulness of
transesophageal echocardiography (TEE) performed on
70 patients for the evaluation of paracardiac neoplastic
masses (26 patients had non-Hodgkin’s lymphoma, 23
had Hodgkin’s lymphoma and the rest corresponded to
isolated cases of mediastinal tumors). Twenty-three pa-
tients underwent repeat TEE after medical or radiation
therapy treatments: a total of 101 TEE examinations
were performed. The TEE allowed better visualization
of the mass, cardiac chambers and great vessels than
transthoracic echocardiography in 68 of 101 examina-
tions. Most of the patients underwent CT within 2 wk
of TEE. The TEE and CT data were comparable in 58
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Table 1 Characteristics of 7 reported cases of cardiac metastatic lymphoma

Localization in heart Diagnostic tools Therapy and evolution

Ref. Age/sex Symptoms Type of lymphoma

Wiernik et al'™  42/M  Ureteral obstruction ~ Lymphocytic lymphoma
Acute myocardial
infarction Heart failure

Lestuzzi etal™  23/F  None Lymphoblastic lymphoma

53/F Dyspnea Burkitt’s lymphoma

Lynch et al™ NA NA NA

Cracowski 25/M Dyspnea High grade malignant

et al™ lymphoma

Cho et al™ 39/F Dyspnea and Diffuse large cell type non-
palpitation Hodgkin's lymphoma

Bergler-Klein 34/F None Burkitt’s lymphoma

et al"

Vinicki ef al 26/M Testicular massand  T-cell lymphoblastic

unilateral peripheral ~ lymphoma

facial paralysis

Gross infiltration of the lateral Autopsy Chemotherapy

wall of the left ventricle Radiotherapy
Died 9 yr later

Cardiac apex 2D-echo Local radiotherapy
Died 12 mo later

Epicardium, posterior ventricular 2D-echo Local radiotherapy

wall and interventricular septum Died 20 d later

Pericardial and myocardial NA Chemotherapy

Left ventricular hypertrophy 2D-echo, EMB  Chemotherapy

with increased echogenicity of

the myocardial walls and marked

decrease in left ventricular ejection

fraction

Interventricular septum and left 2D-echo Chemotherapy

ventricular posterior wall

Asymmetric hypertrophy of 2D-echo MRI, Chemotherapy

the mid and distal septum with ~ PET Died 9 mo later

a speckled appearance of the
myocardium and LV apical region
Pericardial, aorta, both atrial and 2D-echo Chemotherapy

the interatrial septum Died 4 mo later

2D-echo: Two-dimensional echocardiography; EMB: Endomyocardial biopsy; F:

cases. In 14 of 58 cases, the anatomic data (site, size of
the mass, cardiovascular infiltration) obtained by TEE
fully corresponded to those obtained by CT. In 3 cases,
TEE clearly demonstrated an intracardiac extension of
the mass not detected by CT. In 30 cases in which CT
was not diagnostic, TEE allowed diagnosis of or exclu-
sion of the infiltration of cardiovascular structures. In
34 patients, TEE contributed additional hemodynamic
data not obtained by any other imaging technique. As a
conclusion, they consider that CT scan is less precise in
defining highly mobile structures, does not provide real-
time images, structutes are shown on a smaller scale and
transthoracic echocardiography is limited mostly to neo-
plasms of the anterior mediastinum. In contrast, TEE al-
lows a better visualization of the mediastinum (albeit with
“blind areas” due to the airway) which allows making the
differential diagnosis between vascular and nonvascular
lesions, assessing the supetior vena cava and pulmonary
vein flow, the infiltration of the descending thoracic aorta
and the pulmonary artery and its branches™'.

Compared to ultrasound, computed tomography and
magnetic resonance imaging (MRI) provide tissue differ-
entiation between solid, liquid, hemorrhagic and fatty le-
sions and myocardial metastases can be better delineated.
The most compelling indication for MRI is pre-operative
assessment of patients with known cardiac masses. Ac-
cording to Lund ¢ a/™, it helps to determine the need to
operate and aided in surgical planning™**),

Cardiac treatment is mostly confined to palliative
measures. Surgical resection is only indicated in excep-
tional cases of solitary intracavitary heart metastases,
leading to obliteration of cardiac chambers or valve ob-
struction if the tumor of origin was surgically resected
in toto and the patient appears to have a good progno-
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Female; M:Male; MRI: Magnetic resonance imaging; NA: Not applied.

. [8,20,24,25 . .
sis! ). Frequently, however, complete resection fails

and postoperative mortality is high™”. Usually, cardiac
infiltrates in leukemia and lymphoma respond well to ra-
dio- or chemotherapy""".

Here, we describe an unusual case of precursor T-LBL
presenting with a testicular mass, unilateral peripheral
facial paralysis and cardiac involvement, and demonstrate
that regression of myocardial infiltration can be achieved
by intensive chemotherapy treatment. The definitive diag-
nosis should have been made by myocardial biopsy, which
was certainly not indicated in our patient given his severe
systemic involvement.

Although the progression of the disease could be sup-
pressed during chemotherapy, it relapsed early after com-
pleting the treatment cycles. Interestingly, although the
relapse occurred at several sites different from the initial
site of presentation, it did not involve the myocardium.

Secondary neoplastic myocardial infiltration, although
frequent at autopsy, is rarely recognized 7z vivo. In our
case, this entity was prospectively diagnosed iz vivo by
2D-echo echocardiography. In addition, it allowed recog-
nition of myocardial infiltration and definition of the lo-
cation and size of metastases and it helped to decide the
most appropriate therapy and to assess the results. Iden-
tification and treatment of all secondary neoplastic local-
1zations, however, is important and of clinical relevance,
mainly for tumors entailing a less guarded prognosis.
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