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rimary cardiac tumors are extremely rare neo-
Pplasms with an incidence of less than 0.4%.'3

Primary cardiac lymphoma (PCL), the major-
ity of which is non-Hodgkin lymphoma, accounts
for around 2% of cardiac tumors and less than 0.5%
of extranodal lymphomas."** Primary lymphoma
involving cardiac valves has been described in few
case reports and small case series owing to its rar-
ity.”1° Most cases of PCL present with manifesta-
tions of congestive heart failure or cardiac arrhyth-
mias,"" whereas primary valve-associated lymphoma
(PV-AL) is usually diagnosed incidentally during
valve repair or replacement. The pathophysiology
remains unclear, but a few cases have been associated
with Epstein Barr virus (EBV).” Cases previously
described in the literature carried an overall poor
prognosis and to date there is no standardized treat-
ment approach. We provide here an unusual case
of primary prosthetic valve-associated cardiac large
B-cell lymphoma, which was successfully treated
with adjuvant chemotherapy after valve repair and
which resulted in an excellent long-term outcome.

Case presentation and summary

The patient presented in 2012 as a 65-year-old man
with a history of ascending aortic aneurysm with
secondary aortic insufficiency who in 2004 had
undergone composite valve replacement of the aortic
valve (AV) root and ascending aorta with a St Jude
Toronto root. In June 2011, he was found to have
a right parietal intraparenchymal hemorrhage that
was thought to be a thromboembolic hemorrhagic
ischemic stroke. In March 2012, he had routine fol-
low-up brain magnetic resonance imaging that inci-
dentally showed a left frontal ischemic stroke with
hemorrhagic conversion. In June 2012, he was found
to have first degree atrioventricular block with epi-
sodic runs of supraventricular tachycardia.

In September 2012, transthoracic echocardiog-
raphy was done for further evaluation of possible
recurrent cryptogenic strokes. The results showed a
hypo-echogenic mass within the proximal ascend-
ing aortic root, but this was not confirmed on trans-
esophageal echocardiography. A chest computed-
tomography (CT) scan was therefore performed,
and it showed aneurysmal dilatation of the aortic
root with an irregular marginal filling defect just
above the AV suggestive of intraluminal thrombus.
The patient was placed on full anticoagulation with
warfarin and referred for cardiothoracic surgery to
consider graft and valve replacement. However, 3
weeks later and before the surgery, the patient devel-
oped a third thromboembolic ischemic event (tran-
sient ischemic attack). The recurrent strokes were
attributed to thromboembolic events secondary to
prosthetic AV thrombosis.

A repeat transthoracic echocardiography was
significant for an abnormal AV bioprosthesis with
associated thrombus extending to the ascending
aorta. Surgical excision and replacement of the
AV conduit explant were performed in November
2012. The final pathology was consistent with
EBV-associated large B-cell lymphoma (Figure).
The initial staging evaluation, including a CT
and positron-emission tomography scan and bone
marrow biopsy, was negative for any systemic dis-
ease. The patient received 4 cycles of R-CHOP-21
(rituximab 375 mg/m?, cyclophosphamide 750 mg/
m?, doxorubicin 50 mg/m? , vincristine 2 mg, and
prednisone 100 mg) every 3 weeks in an “adju-
vant” setting (because patient had no evidence of
disease when given the systemic chemotherapy).
The patient tolerated chemotherapy well without
significant complications, and he is now over 36
months post-treatment without evidence of recur-
rent disease.
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FIGURE The final pathology was consistent with Epstein-Barr-associated large B-cell lymphoma. Shown here are the immunohistochemis-
try features of resected primary valve-associated lymphoma. A, H&E stain, 400x. B, CD20 stain, 400x.

Discussion

Cardiac lymphoma limited only to prosthetic valves is
rare, but it has been reported increasingly over the past
few years. Until 2010, only six cases of PV-AL had been
reported in the literature.” Including our case, we identified
four additional PubMed-indexed cases (using a PubMed
search through February 2015). The patient character-
istics and treatments received for all identified cases are
described in the accompanying Table. The pathology from
all of the cases revealed non-Hodgkin lymphoma of large
B-cell subtype. PV-AL predominated among men (60%)
and older patients with a median age of 62.5 years at diag-
nosis (range, 48-80 years). Patients had a median dura-
tion of 8 years (range, 4-24 years) from date of prosthesis
placement to date of lymphoma diagnosis. The three most
common presenting manifestations were valvular dysfunc-
tion, stroke, and congestive heart failure. All of the patients
had surgical intervention on initial presentation. However,
management after surgery was not uniform, with only 3
patients reported to have received systemic chemother-
apy (Table). None of the patients received adjuvant radi-
ation therapy. Calculated from date of diagnosis, survival
duration ranged from less than a month’ to more than 36
months (as reported in our case).

The pathophysiology of PV-AL is not well understood
given the rarity of the condition. Similar to other prosthetic-
related neoplasms (metallic implants, breast implants),'>™ it
has been hypothesized that chronic inflammation and EBV
infection may play an essential role in the pathogenesis of this
entity. Further, it has been suggested that Dacron, which is
used in composite cardiac valve replacements, is carcinogenic
and may play a role in some cases.””> PV-AL should be highly
considered in the differential diagnosis of a suspicious pros-
thetic valve mass. Various imaging modalities, including echo-
cardiography, CT, and magnetic resonance imaging have been
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described to have a role in the preoperative evaluation of car-
diac tumors by assessing the cardiac function and defining the
location and extent of the cardiac tumors.'*"?

Given the rarity of this disease entity, there is no standard-
ized approach for treatment. Surgical resection along with
repair or replacement of primary involved prosthetic valve is
essential for initial treatment. However, there is no consensus
about the best approach for subsequent therapy. We cannot
be conclusive about the optimum treatment, because of the
limited number of published cases, but based on our reading
of those cases, it would seem that early surgical intervention
and “adjuvant” systemic therapy may have influenced prog-
nosis. We speculate that poor outcomes in the first 6 months
were most likely related to primary cardiopulmonary dete-
rioration, whereas later poor outcomes were more likely to be
attributable to recurrent lymphoma, particularly for patients
who received suboptimal systemic chemotherapy treatment
after surgery. All 3 patients who received chemotherapy had
no evidence of recurrent disease at last follow-up. Of the 4
patients who received no chemotherapy and survived lon-
ger than 6 months (all except 1 died; Table), 2 had recur-
rent valve lymphoma, 1 had secondary systemic lymphoma,
and 1 died of metastatic breast cancer. Those outcomes are
in contrast to the 2 out of 3 patients who received adjuvant
chemotherapy and who were reported to be alive at 16 and
36 months after diagnosis.

In conclusion, cardiac PV-AL is an increasingly recog-
nized entity that warrants greater awareness among health
care providers for early diagnosis and timely surgical inter-
vention. Most of the cases are large B-cell lymphoma.
Similar to patients with limited-stage DLBCL, fit patients
should be highly considered for “adjuvant” systemic che-
motherapy to optimize long-term outcomes. Reporting of
similar cases is highly encouraged to better define this rare
iatrogenic malignancy.
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TABLE Patient characteristics, freatments received, and outcomes of reported cases

Case
study, y

Albat, 19948

Durrleman,

200510

Bagwan,
2009°

Bonnichsen,

2013%

Miller,
20107

Miller,
20107

Berrio,

2010%

Gruver,

20122

Farah,

2014%

Current case

Patient
age,y

66

65

Clinical
presentation

Syncope, pulmo-
nary edema

Congestive heart
failure

Valvular
dysfunction

Transient isch-
emic attack

Dyspnea, con-
gestive heart
failure

Dyspnea, chest
discomfort,
pseudo-aneurysm

Congestive heart
failure

Stroke

Valvular
dysfunction
(fever, weight
loss, worsening
heart failure)

Stroke

Prosthesis type

St Jude mechanical
mitral valve

Unspecified
mechanical mitral
valve (Dacron)

Pocrine stentless
freestyle bioprosthe-
sis for aortic valve

Bjork-Shiley mechan-

ical aortic valve

Bioprosthetic
(bovine pericardial)
aortic valve

Synthetic aortic tube
graft

Allograft

Bicuspid aortic
valve and ascend-
ing Dacron aortic

root graft

Allograft

St Jude Toronto aor-
tic root

Prosthesis
placement

todx, y
8

Not clearly
reported

10

Role of
EBV

Unknown

Unknown

Negative

Positive

Positive

Positive

Unknown

Positive

Positive

Positive

Subsequent
treatment®

None

None

Chemotherapy
(RCHOP|

Noneb

None

None

Unknown

Chemotherapy
(R-CEOP x 8
cycles)

None

Chemotherapy
(R-CHOP x 4
cycles)

Treatment
outcomes

Alive at 6 mo without
evidence of recurrent
lymphoma

Died at 12 mo from
complications of
treatment of ‘second-
ary digestive lym-
phoma’ diagnosed
at 10 mo from PCL
diagnosis

Died at 6 mo after
prosthetic valve
dehiscence; no evi-
dence of lymphoma
at autopsy

Alive at 18 mo with
evidence of recurrent
lymphoma

Died at 18 mo from
metastatic breast
cancer

Died within 24 hours
from time of surgery

Died at 24 mo of
endocarditis and
severe pneumonia

Alive at 16 mo
without evidence of
recurrent lymphoma

Died at 12 mo of
acute myocardial
infarction; found to
have recurrent lym-
phoma on allograft
at autopsy

Alive at 36 mo
without evidence of
recurrent lymphoma

EBV, Epstein-Barr virus; dx, diagnosis; F, Female; M, Male; PCL, primary cardiac lymphoma; R-CEOP, rituximab, cyclophosphamide, etoposide, oncovin, and prednisone; R-CHOP,
rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone

°All patients had cardiac surgery on initial presentation. None received radiation therapy. "Received chemotherapy upon relapse. <Patients with synthetic aortic tube graft; unclear

whether valve root was involved.

References

1. Hudzik B, Miszalski-Jamka K, Glowacki ], et al. Malignant tumors

of the heart. Cancer epidemiol. 2015;39(5):665-672.

2.Travis WD, Brambilla E, Miiller-Hermelink HK, Harris CC, eds.
Pathology and genetics of tumours of the lung, pleura, thymus and

heart. Lyon, France: IARC Press; 2004.

3. Reynen K. Frequency of primary tumors of the heart. Am ] Cardiol.
1996;77(1):107.

4. Neragi-Miandoab S, Kim ], Vlahakes GJ. Malignant tumours of the
heart: a review of tumour type, diagnosis and therapy. Clin Oncol.

Volume 15/Number 2

March-April 2017 ® THE JOURNAL OF COMMUNITY AND SUPPORTIVE ONCOLOGY

2007;19(10):748-756.

5. Butany J, Nair V, Naseemuddin A, Nair GM, Catton C, Yau T.

Cardiac tumours: diagnosis and management. Lancet Oncol.
2005;6(4):219-228.

6. Burke A, Virmani R. Tumors of the heart and great vessels. In: Atlas

Forces Institute of Pathology, 1996.

of tumor pathology, 3rd Series, Fascicle 16. Washington, DC: Armed

7. Miller DV, Firchau DJ, McClure RF, Kurtin PJ, Feldman AL.
Epstein-Barr virus-associated diffuse large B-cell lymphoma arising

111



Case Report

on cardiac prostheses. Am J Surg Pathol. 2010;34(3):377-384.

8. Albat B, Messner-Pellenc P, Thevenet A. Surgical treatment for
primary lymphoma of the heart simulating prosthetic mitral valve
thrombosis. ] Thoracic Cardiovasc Surg. 1994;108(1):188-189.

. Bagwan IN, Desai S, Wotherspoon A, Sheppard MN. Unusual pre-
sentation of primary cardiac lymphoma. Interact Cardiovasc Thorac
Surg. 2009;9(1):127-129.

10. Durrleman NM, El-Hamamsy I, Demaria RG, Carrier M, Perrault
LP, Albat B. Cardiac lymphoma following mitral valve replacement.
Ann Thorac Surg. 2005;79(3):1040-1042.

11. Petrich A, Cho SI, Billett H. Primary cardiac lymphoma: an anal-
ysis of presentation, treatment, and outcome patterns. Cancer.
2011;117(3):581-589.

12. Cheuk W, Chan AC, Chan JK, Lau GT, Chan VN, Yiu HH.
Metallic implant-associated lymphoma: a distinct subgroup of large
B-cell lymphoma related to pyothorax-associated lymphoma? Am |
Surg Pathol. 2005;29(6):832-836.

13. Roden AC, Macon WR, Keeney GL, Myers JL, Feldman AL, Dogan
A. Seroma-associated primary anaplastic large-cell lymphoma adja-
cent to breast implants: an indolent T-cell lymphoproliferative disor-
der. Mod Pathol. 2008;21(4):455-463.

14. de Jong D, Vasmel WL, de Boer JP, et al. Anaplastic large-
cell lymphoma in women with breast implants. JAMA.
2008;300(17):2030-2035.

15. Durrleman N, El Hamamsy I, Demaria R, Carrier M, Perrault LP,

Albat B. Is Dacron carcinogenic? Apropos of a case and review of the

Nel

112 THE JOURNAL OF COMMUNITY AND SUPPORTIVE ONCOLOGY B March-April 2017

literature [In French]. Arch Mal Coeur Vaiss. 2004 Mar;97(3):267-
270.

16. Peters PJ, Reinhardt S. The echocardiographic evaluation of intra-
cardiac masses: a review. ] Am Soc Echocard. 2006;19(2):230-240.

. Gulati G, Sharma S, Kothari SS, Juneja R, Saxena A, Talwar KK.

Comparison of echo and MRI in the imaging evaluation of intracar-

diac masses. Cardiovasc Intervent Radiol. 2004;27(5):459-469.

. Krombach GA, Spuentrup E, Buecker A, et al. Heart tumors: mag-

netic resonance imaging and multislice spiral CT [In German].
RoFo. 2005;177(9):1205-1218.

.Hoey ET, Mankad K, Puppala S, Gopalan D, Sivananthan MU.

MRI and CT appearances of cardiac tumours in adults. Clin Radiol.
2009;64(12):1214-1230.

. Bonnichsen CR, Dearani JA, Maleszewski JJ, Colgan JP, Williamson

EE, Ammash NM. Recurrent Epstein-Barr virus-associated dif-
fuse large B-cell lymphoma in an ascending aorta graft. Circulation.

2013;128(13):1481-1483.

. Berrio G, Suryadevara A, Singh NK, Wesly OH. Diftuse large

B-cell lymphoma in an aortic valve allograft. Tex Heart Inst J.
2010;37(4):492-493.

. Gruver AM, Huba MA, Dogan A, Hsi ED. Fibrin-associated large

B-cell lymphoma: part of the spectrum of cardiac lymphomas. Am |
Surg Pathol. 2012;36(10):1527-1537.

. Farah FJ, Chiles CD. Recurrent primary cardiac lymphoma on

aortic valve allograft: implications for therapy. Tex Heart Inst J.
2014;41(5):543-546.

www.jcso-online.com



