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Precursor T-Cell Lymphoblastic Lymphoma Presenting
as Cardiac Tamponade in a 25-Year-Old Male:
A Case Report and Review of Literature

Sakshi Kapur®<, Miles B. Levin®

Abstract

Precursor T-cell lymphoblastic lymphoma (LBL) and T-cell acute
lymphoblastic leukemia (ALL) are considered same disease with
different clinical presentations. Clinically, a case is defined as lym-
phoma if there is a mass lesion in the mediastinum or elsewhere
and < 25% blasts in the bone marrow. Whereas, bone marrow with
> 25% blasts with or without mediastinal masses is classified as
T-cell ALL. Mediastinal masses caused by T-cell LBL can lead to
complications such as superior vena cava syndrome, tracheal ob-
struction, pericardial effusion and tamponade. We report an unusual
case of a 25-year-old male with no significant past medical history,
who presented with clinical features of cardiac tamponade. Work-
up revealed a massive pericardial effusion and a mass arising in the
anterosuperior mediastinum. Patient underwent an emergent sub-
xiphoid pericardial window and approximately 1 L of hemoperi-
cardium was drained. Histopathology (pericardial tissue) and flow
cytometry on the pericardial fluid were compatible with a precursor
T-cell LBL. Although pericardial involvement by lymphoma/leu-
kemia is a very rare complication, cases have been reported with
both lymphoma and acute/chronic leukemia. Our paper highlights
cardiac tamponade as one of the life-threatening complications as-
sociated with a precursor T-cell LBL.
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Introduction

Up to 70% of patients with precursor T-cell lymphoblastic

Manuscript accepted for publication March 17, 2014

*Department of Internal Medicine, Overlook Medical Center, 99
Beauvoir Ave, Summit, New Jersey 07902, USA

Division of Pathology, Overlook Medical Center, 99 Beauvoir Ave,
Summit, New Jersey 07902, USA

“Corresponding Author: Sakshi Kapur, Department of Internal
Medicine, Overlook Medical Center, 99 Beauvoir Ave, Summit, NJ
07902, USA. Email: drcheenakapur@yahoo.co.in

doi: http://dx.doi.org/10.14740/wjon785w

lymphoma (LBL) develop masses in the medistinum. Usu-
ally these masses are anterior, bulky and are associated with
massive pleural and pericardial effusions. Mediastinal mass-
es caused by precursor T-cell LBL can lead to complications
such as superior vena cava syndrome, tracheal obstruction,
pleural/pericardial effusion and tamponade. Although bone
marrow is not involved initially, 60% of the patients eventu-
ally develop bone marrow infiltration during the course of
disease. Combination chemotherapy produces an excellent
response in these patients, but relapse is common.

Case Report

A 25-year-old male with no significant past medical his-
tory presented to our hospital with progressively worsening
shortness of breath over 3 months. Patient also complained
of associated coughing paroxysms over the last 2 months.
However, he denied any fever, chills, recent travel or weight
loss.

Physical examination revealed an average sized male
with difficulty breathing. Vitals on presentation were as fol-
lows: temperature: 97.6 F, blood pressure: 96/58 mm Hg and
positive pulsus paradoxus, pulse: 120 beats per minute and
respiratory rate: 28 per minute. Oxygen saturation was 92%
on room air.

Systemic examination: head and neck exam was posi-
tive for jugular venous distention; on auscultation of lungs,
there were decreased breath sounds bilaterally, and both lung
fields were dull on percussion (left >> right). Cardiac exam
revealed muffled heart sounds and a faint pericardial friction
rub. Abdomen was soft, non-tender with a positive hepato-
jugular reflex. Extremities revealed no clubbing, cyanosis or
pedal edema.

Further work-up revealed a normal complete blood
count and comprehensive metabolic panel. X-ray chest
showed almost complete opacification of the left lung due to
large pleural effusion, and shift of mediastinum toward right
due to the effusion (Fig. 1).

Computer tomography of the chest revealed: massive
left pleural effusion with left lung atelectasis and shift of
mediastinum from left to right, moderate right pleural effu-
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Figure 1. X-ray chest showing near complete opacification of left lung due to massive pleural

effusion with shift of mediastinum to right.

sion, massive pericardial effusion and a mass arising in the
anterior mediastinum (Fig. 2).

EKG showed sinus tachycardia, low voltage and electri-
cal alternans (Fig. 3).

Transthoracic echocardiogram results confirmed a mas-
sive pericardial effusion measuring 5.5 - 6 cm (in largest di-
ameter from apex) and a swinging heart (Fig. 4). These find-
ings were compatible with a cardiac tamponade secondary to
massive pericardial effusion.

Patient underwent an emergent subxiphoid pericardial
window and approximately 1 L of hemopericardium was
drained. Bilateral chest tubes were also inserted for pleural

effusion. Following drainage of his effusions (pericardial
and pleural), patient’s condition improved significantly. His-
topathology (pericardial tissue) results were compatible with
a precursor T-cell LBL (Fig. 5, 6).

Flow cytometry on the pericardial fluid also confirmed
findings compatible with a precursor T-cell LBL (Fig. 7).

An oncology consultation was requested. Both bone
marrow biopsy and lumbar puncture were negative for
lymphoma. Bone scan revealed no evidence of metastasis.
Serum LDH and uric acid were 210 U/L (100 - 190 U/L)
and 4.4 mg/dL (3.5 - 8.5 mg/dL), respectively. Patient was
treated with combination chemotherapy comprising of vin-

Figure 2. Computer tomography of the chest showing massive left pleural effusion, moderate right pleural
effusion, massive pericardial effusion and a mass arising in the anterosuperior mediastinum.
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Figure 3. EKG showing low voltage, electrical alternans and sinus tachycardia.

cristine, asparaginase, doxorubicin and prednisone. He also
received intrathecal methotrexate.

Discussion

Precursor T-cell LBL and T-cell acute lymphoblastic leuke-
mia (ALL) are considered same disease with different clini-
cal presentations [1]. Clinically, a case is defined as lympho-
ma if there is a mass lesion in the mediastinum or elsewhere
and < 25% blasts in the bone marrow. Whereas, bone mar-
row with > 25% blasts with or without mediastinal masses
is classified as T-cell ALL. There is significant biological
and clinical overlap between precursor T-cell LBL and T-cell
ALL. Although some patients present with predominantly
lymphomatous involvement (mediastinal mass or another
defined lesion), most have or later develop marrow involve-
ment. Similarly, patients who present with leukemia may
have or develop extramedullary tumors.

Figure 4. Transthoracic echocardiogram showing massive
pericardial effusion.
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Precursor T-cell LBL occurs most frequently in late
childhood, adolescence or young adulthood. The male to fe-
male ratio is 2:1. Precursor T-cell LBL is considered a type
of non-Hodgkin’s lymphoma, and constitutes 2% of these
tumors [2]. The incidence in United States is reported as
three cases per million persons per year, and does not vary
by ethnicity [3].

Patients usually present with lymphadenopathy in cervi-
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Figure 5. H&E sections of the pericardium showing a focal
infiltrate of medium-sized cells within the pericardial wall.
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Figure 6. (x 400) Immunohistochemical stains showing (a) an immature CD99+, (b) TdT+ population con-
sistent with a T-cell LBL.

cal, supraclavicular and axillary regions [4]. Up to 70% of et al reported another case of a 3-year-old girl who presented
patients develop a mediastinal mass [4]. In most patients, the with cardiac tamponade secondary to pericardial effusion.
mediastinal mass is anterior, bulky, and is associated with Clinical evaluation and laboratory results revealed T-cell
pleural effusions. It is important to distinguish a mediastinal ALL with pericardial invasion [6]. Mancuso et al reported
mass caused by precursor T-cell LBL from other causes, as yet another case of cardiac tamponade secondary to pericar-
T-cell LBL warrants aggressive therapy (Fig. 8). dial effusion in a patient with precursor T-cell ALL [7]. How-

Mediastinal masses caused by precursor T-cell LBL can ever, pericardial involvement remains a rare manifestation
lead to complications such as superior vena cava syndrome, of lymphomas and leukemias. Cassis et al reported a rare
tracheal obstruction, pericardial effusion and tamponade. Er- case of massive hemopericardium in a patient with chronic
dogan et al reported an unusual case of a 20-year-old male, myelogenous leukemia [8]. In a large autopsy study of 420
who presented with cardiac tamponade secondary to chylous patients with acute leukemia, Roberts et al reported leukemic
pericardial effusion. Flow cytometry results on pericardial infiltration in hearts of 37% (156 patients) of patients [9]. In

fluid were compatible with a precursor T-cell LBL [5]. Sogut another study by Chu et al, 17 patients with pericarditis and
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Figure 7. Six color BD FACSCanto Il of pericardial fluid. Top left: Ungated CD45 vs. side scatter shows a large population (black dots)
in the dim CD45/low side scatter (blast) gate. Top middle: Gating only this dim CD45 population show the cells are negative for surface
CD3, positive for CD8, negative for CD4 (top right) and positive for CD10 (lower left). The lower right scattergram shows that although
the population of interest was negative for surface CD3, cytoplasmic CD3 is present along with nuclear terminal deoxynucleotidyl
transferase (nTdT).
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Common diagnostic possibilities of mediastinal masses

ANTEROSUPERIOR MIDDLE POSTERIOR
Goiter lymphoma Neurogenic tumor
Ascending aortic ancurysm lymph node hyperplasia Aortic ancurysm
Parathyroid tumor bronchogenic tumor/cyst Enteric cyst
Esophageal tumor Hiatal hernia
Teratoma Paraspinal abscess

Thymic neoplasm
Pericardial cyst
Lymphoma
Morgagni hernia
Lipoma

Extramedullary hematopoiesis

Figure 8. Differential diagnosis for a mediastinal mass.

cardiac tamponade were evaluated. These included nine pa-
tients with ALL, five with acute myeloid leukemia, two with
chronic myelogenous leukemia and one patient had chronic
lymphogenous leukemia [10].

Most patients (80%) with precursor T-cell LBL present
with stage III or IV disease, and almost 50% develop type
B symptoms. Although bone marrow is usually uninvolved
at the time of diagnosis, approximately 60% of the patients
eventually develop bone marrow infiltration and subsequent
leukemic phase indistinguishable from T-cell ALL [11].
Evaluation of spinal fluid is essential to rule out CNS in-
volvement, especially in patients with bone marrow involve-
ment, as the incidence of CNS infiltration is high in these
patients.

On histochemistry, the blasts in precursor T-cell LBL of-
ten show positivity on periodic acid Schiff (PAS) staining,
variable positivity for non-specific esterase and Sudan black
B, and negativity for myeloperoxidase. On flow cytometry,
the lymphoblasts are typically positive for CD7 and surface
or cytoplasmic CD3, and variably express CD2, CD5, CDla,
CD4 and/or CDS8. A small subset of these tumors also ex-
press CALLA (CD10). Rarely, precursor T-cell LBL can ex-
press antigens present on NK cells such as CD16 and CD 57.

Various prognostic factors have been studied for precur-
sor T-cell LBL. In UKALL XII/ECOG 2,293 trial, 356 pa-
tients were evaluated for their prognostic features. Survival
was significantly shorter for females and patients > 35 years
of age, positivity of blasts for CD1a and lack of expression
of CD13 were associated with a significantly better survival
and patients with a matched sibling donor had a better 5-year
survival rate [12].

Precursor T-cell LBL warrants aggressive management.
Combination chemotherapy produces an excellent response
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in these patients, but relapse is common [13, 14]. In children
with precursor T-cell LBL, chemotherapy regimens used
for treatment of T-cell ALL have produced 5-year disease-
free survival rates ranging from 60% to 80%. T-cell ALL
regimens may be equally effective in adults, although many
adults are treated with regimens traditionally designed for
diffuse intermediate-grade lymphoma such as cyclophos-
phamide, doxorubin, vincristine and prednisone (CHOP) or
CHOP-like regimens. Depending on the regimen, response
rate in adults ranges from 55% to 95%, with leukemia-type
regimens producing rates greater than 70%. Hyper-CVAD
(fractionated cyclophosphamide vincristine, adriamycin and
dexamethasone) has also been used in patients with precur-
sor T-cell LBL. In a study by Thomas et al, hyper-CVAD reg-
imen generated a 100% initial response with a 70% overall
survival benefit, but 40-60% of patients eventually relapsed
[15]. Complications encountered during the treatment of pre-
cursor T-cell LBL include neutropenic fever, opportunistic
infections, bleeding and tumor lysis syndrome.

Conclusion

Precursor T-cell LBL can produce life-threatening complica-
tions such as cardiac tamponade. Although cases have been
reported in literature, pericardial effusion secondary to pre-
cursor T- cell LBL causing cardiac tamponade remains a rare
presentation. Our patient not only developed cardiac tam-
ponade secondary to massive pericardial effusion but also
had evidence of direct pericardial infiltration by the lym-
phoma, as noted on pericardial biopsy. Our paper once again
highlights cardiac tamponade as one of the life-threatening
complications associated with a precursor T-cell lympho-
blastic lymphoma.

www.wjon.org 133



Kapur et al

World ] Oncol. 2014;5(3):129-134

Conflict of Interests

Authors declare that they have no conflict of interests.

References

1.

134

Harris NL, Jaffe ES, Diebold J, Flandrin G, Muller-Her-
melink HK, Vardiman J, Lister TA, et al. World Health
Organization classification of neoplastic diseases of the
hematopoietic and lymphoid tissues: report of the Clini-
cal Advisory Committee meeting-Airlie House, Virgin-
ia, November 1997. J Clin Oncol. 1999;17(12):3835-
3849.

Armitage JO, Weisenburger DD. New approach to classi-
fying non-Hodgkin’s lymphomas: clinical features of the
major histologic subtypes. Non-Hodgkin’s Lymphoma
Classification Project. J Clin Oncol. 1998;16(8):2780-
2795.

Dores GM, Devesa SS, Curtis RE, Linet MS, Morton
LM. Acute leukemia incidence and patient survival
among children and adults in the United States, 2001-
2007. Blood. 2012;119(1):34-43.

Streuli RA, Kaneko Y, Variakojis D, Kinnealey A,
Golomb HM, Rowley JD. Lymphoblastic lymphoma in
adults. Cancer. 1981;47(10):2510-2516.

Erdogan E, Bacaksiz A, Akkaya M, Tasal A, Sonmez O,
Elbey MA, Goktekin O. An unusual presentation of lym-
phoma: chylotamponade. Heart Lung. 2012;41(6):617-
620.

Sogut A, Yilmaz K, Yalman N, Sahin K, Babalioglu
M, Omeroglu RE, Cantez T. A case with acute leuke-
mia presenting with cardiac tamponade. Turk J Pediatr.
1999;41(4):509-516.

Articles © The authors | Journal compilation © World ] Oncol and Elmer Press Inc™

10.

11.

12.

13.

14.

15.

Mancuso L, Marchi S, Giuliano P, Pitrolo F. Cardiac
tamponade as first manifestation of acute lymphoblas-
tic leukemia in a patient with echographic evidence
of mediastinal lymph nodal enlargement. Am Heart J.
1985;110(6):1303-1304.

Cassis N, Jr., Porterfield J, Rogers JS, 2nd, Shah S, Sto-
rey E. Massive hemopericardium as the initial manifes-
tation of chronic myelogenous leukemia. Arch Intern
Med. 1982;142(12):2193-2194.

Roberts WC, Bodey GP, Wertlake PT. The heart in acute
leukemia. A study of 420 autopsy cases. Am J Cardiol.
1968;21(3):388-412.

Chu JY, Demello D, O’Connor DM, Chen SC, Gale
GB. Pericarditis as presenting manifestation of acute
nonlymphocytic leukemia in a young child. Cancer.
1983;52(2):322-324.

Copelan EA, McGuire EA. The biology and treatment
of acute lymphoblastic leukemia in adults. Blood.
1995;85(5):1151-1168.

Marks DI, Paietta EM, Moorman AV, Richards SM,
Buck G, DeWald G, Ferrando A, et al. T-cell acute
lymphoblastic leukemia in adults: clinical features, im-
munophenotype, cytogenetics, and outcome from the
large randomized prospective trial (UKALL XII/ECOG
2993). Blood. 2009;114(25):5136-5145.

Magrath IT. Management of high-grade lymphomas.
Oncology (Williston Park). 1998;12(10 Suppl 8):40-48.
Bailey LC, Lange BJ, Rheingold SR, Bunin NJ. Bone-
marrow relapse in paediatric acute lymphoblastic leu-
kaemia. Lancet Oncol. 2008;9(9):873-883.

Thomas DA, O’Brien S, Cortes J, Giles FJ, Faderl S,
Verstovsek S, Ferrajoli A, et al. Outcome with the hyper-
CVAD regimens in lymphoblastic lymphoma. Blood.
2004;104(6):1624-1630.

www.wjon.org



