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Background Right ventricle outflow tract (RVOT) dysfunction is a common long-term complication in adult patients with pul-
monary atresia/ventricular septal defect (PA/VSD). Common causes include valve thrombosis, stent fractures, and
graft calcification. We present, to the best of our knowledge, the first case of malignant invasion of a Gore-Tex
conduit, causing severe right ventricle (RV) failure.

...................................................................................................................................................................................................
Case summary A 30-year-old woman with a history of PA/VSD with major aortopulmonary collateral arteries (MAPCAs) pre-

sented with worsening dyspnoea and exercise intolerance. In infancy, she underwent unifocalization of the right-
and left-sided AP collaterals utilizing an 18 and 16 mm Gore-Tex graft, respectively. At age 7, she had surgical re-
pair with VSD patch closure and placement of a 20 mm right ventricle-pulmonary artery (RVPA) homograft con-
nected to a 20 mm Gore-Tex graft with linkage to the previously placed right and left unifocalization grafts. A trans-
thoracic echocardiogram revealed a severely dilated RV and a heavily calcified RVOT conduit with severe stenosis.
Cardiac computed tomography showed a stenotic RVPA conduit with calcified mural mass. She underwent surgical
revision of the RVPA conduit with thromboendarterectomy of bilateral pulmonary arteries. Pathology of the
removed conduit revealed fibrin-associated Epstein–Barr virus-positive diffuse large B-cell lymphoma (FA DLBCL).

...................................................................................................................................................................................................
Discussion One prior case report has demonstrated invasion of DLBCL involving an aortic synthetic tube graft. However, ma-

lignant invasion of the RVOT Gore-Tex conduit has yet to be reported. Pathological review can be essential in
guiding management. Malignant invasion of Gore-Tex conduits is a rare phenomenon, but one that should be close-
ly monitored following repair of the RVOT.
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..Introduction

Right ventricle outflow tract (RVOT) dysfunction is a common
long-term complication in adult patients with pulmonary atresia/ven-
tricular septal defect (PA/VSD). Common causes include valve
thrombosis, stent fractures, and graft calcification. We present, to the
best of our knowledge, the first case of malignant invasion of a Gore-
Tex conduit, causing severe right ventricle (RV) failure.

Timeline

Case presentation

A 30-year-old woman with congenital heart disease consisting of PA/
VSD with major aortopulmonary collateral arteries presented with
worsening dyspnoea and progressive exercise intolerance. In infancy,
she underwent surgical repair consisting of unifocalization of the
right- and left-sided AP collaterals utilizing an 18 and 16 mm Gore-
Tex graft, respectively. At age 7, she underwent surgical repair with
VSD patch closure and placement of a 20 mm RVPA homograft con-
nected to a 20 mm Gore-Tex graft with linkage to the previously

Learning points
• Right ventricle (RV) outflow tract obstruction is a common long-term complication in patients with pulmonary atresia/ventricular septal

defect and tetralogy of Fallot. It is commonly caused by valve thrombosis, stent fractures, graft calcification, and rarely malignant invasion of
the RV to pulmonary artery conduit.

• Various imaging modalities can highlight the extent of graft stenosis, but obtaining intra-operative specimens of the mural mass remains
crucial in guiding prompt and appropriate management.
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..placed right and left unifocalization grafts. On presentation, she was
normotensive and slightly tachycardic (heart rate: 110 b.p.m.). There
was a normal first heart sound followed by a high-pitched ejection
systolic murmur (4/6) at the left parasternal border. The second
heart sound was normal. Elevated neck veins with estimated central
venous pressure at 15 cm H2O were also noted. Laboratory evalu-
ation revealed slight monocytosis at 12.2% (reference: 2–10%) and
elevated prohormone of brain natriuretic peptide at 4843 pg/mL (ref-
erence: 30–125 pg/mL).

A variety of imaging modalities were utilized to further investigate
the clinical presentation. A transthoracic echocardiogram (TTE)
demonstrated a severely dilated RV with severe hypertrophy and
moderately reduced systolic function. Left ventricular systolic func-
tion was normal with an estimated ejection fraction of 55–60%. The
RV systolic pressure was severely elevated near systemic pressures,
estimating�90–100 mmHg based on tricuspid regurgitation Doppler
signal. The RVPA conduit was severely calcified with severe RVOT

stenosis (peak outflow velocity of 4.2 m/s and peak outflow gradient
of 70–80 mmHg) (Figure 1). Cardiac computed tomography (CT) was
performed and revealed a stenotic RVPA conduit by a calcified mural
mass with subsegmental pulmonary emboli (Figure 2A–C). Given the
presentation of RV failure caused by the dysfunctional RVPA conduit,
surgical repair was pursued. Intraoperatively, extensive calcification
was noted of the RVPA conduit with severe stenosis and erosion
into the sternum and left lung. The Gore-Tex tube used to connect
the RVPA homograft to the right and left pulmonary artery was full of
clots, organized calcium deposits, and atheromas (Figure 3). The pa-
tient underwent surgical RVPA conduit revision with thromboendar-
terectomy of bilateral PAs (Figure 4A and B). Pathology of the
removed conduit revealed fibrin-associated Epstein–Barr virus
(EBV)-positive diffuse large B-cell lymphoma (FA DLBCL) with similar
cytological findings in the distal PA thrombus (Figure 5). Positron
emission tomography scan showed increased activity in the lymph
nodes and left upper lobe of the lung. With the increased concern

Figure 1 Peak outflow velocity of 4.2 m/s and peak outflow gradi-
ent of�70 mmHg.

Figure 2 (A) Heavy calcification of the main pulmonary artery conduit with extensive mural hypodense plaque. (B) Three-dimensional view show-
ing heavy calcification of the main, right, and left pulmonary artery conduits with extensive mural hypodense plaque. Dilated right ventricle.
(C) Three-dimensional view displaying extensive calcification of the main, right, and left pulmonary artery conduit. RV, right ventricle.

Figure 3 Fragments of shunt and associated tissue.
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for haematogenous and lymphomatous emboli in the presence of
subsegmental pulmonary emboli, systemic chemotherapy was initi-
ated. Seven rounds of R-CVP (rituximab, cyclophosphamide, vincris-
tine sulfate, and prednisone) chemotherapy were successfully
completed with repeat imaging showing resolution of the previously
noted increased metabolic activity in the cervical lymph nodes.
Follow-up TTE at 3 months revealed favourable RV reverse remodel-
ling with improvement in RV systolic function and normal RVOT
haemodynamics without significant stenosis (peak velocity < 1.5 m/s).

Discussion

This case represents a rare clinical presentation of lymphomatous in-
vasion of an RVPA conduit in an adult patient with PA/VSD. Right ven-
tricle outflow tract dysfunction is a common long-term complication
encountered in adult patients with PA/VSD and tetralogy of Fallot. To
the best of our knowledge, this is the first case of RVOT dysfunction
in an adult patient with PA/VSD caused by malignant invasion of a
Gore-Tex conduit causing severe RV failure. RVPA conduit stenosis
in adult patients with PA/VSD is commonly caused by calcification,
thrombosis, infective endocarditis, or stent fracture, while lymphoma-
tous invasion is rare.1,2 Invasion of cardiac prosthesis by DLBCL has
been described in a few case series,3 but malignant invasion of the
RVOT Gore-Tex conduit, a product of polytetrafluoroethylene, has
yet to be reported. Various imaging modalities can highlight the extent
of graft stenosis but obtaining intra-operative specimens of the mural
mass remains crucial in guiding prompt and accurate management. In
our case, cardiac CT demonstrated a filling defect with a preoperative
differential diagnosis including extensive calcification and thrombosis.
However, malignant invasion was not considered given the rare oc-
currence. Post-operative pathological examination confirmed FA
DLBCL, prompting an interdisciplinary approach in the management.

FA DLBCL is composed of large malignant B cells, which are infected
by EBV. This particular lymphoma is often found in body cavities or
narrow spaces including avascular fibrin masses, blood clots, cysts, or
in the vicinity of prosthetic devices.4 FA DLBCL is typically discovered
incidentally during removal of fibrinous material and favours a good
prognosis, often requiring only surgical intervention.4 On occasion, a
combination of surgical intervention and systemic chemotherapy can
be pursued. Although the pathogenesis of FA DLBCL is not fully
understood, the involvement of EBV infection and foreign material
are possible contributing factors.4 In summary, malignant invasion of
an RVPA conduit in adult congenital heart disease patients is a rare
phenomenon that may cause RVOT dysfunction and RV failure. A
high index of suspicion is required for timely recognition and manage-
ment to ensure favourable outcome.

Figure 4 (A) Sagittal view displaying patent conduit post-RVPA conduit revision with thromboendarterectomy of bilateral pulmonary arteries. (B)
Three-dimensional view displaying improvement in conduit calcification. RV, right ventricle.

Figure 5 Atypical lymphoma cells with irregular nuclear con-
tours, vesicular to marginated chromatin, prominent nucleoli, and
scant cytoplasm.
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Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.

Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.
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and publication of this case report including images and associated
text has been obtained from the patient in line with COPE guidance.
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