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A Swollen Heart in Pregnancy
Margaret C. Loa, e, Jason A. Freedb,
Li Luc, Erin M. Dunbard

immunocompetency and EBV-status, re-analysis of prior tissue
pathology, and early multidisciplinary clinicopathologic diagnosis
are all encouraged to expedite therapy and reduce mortality.

Abstract
Thymic carcinoma is a rare malignancy of the anterior
mediastinum. Its aggressive course and early metastases portend
a poor prognosis. Presentation during pregnancy increases the
risk of recurrence, metastases, and maternal death. We describe
a case of a healthy, pregnant female with a history of thymoma
presenting with cardiopulmonary distress from recurrent pleural
and pericardial effusions. The patient responded to serial
thoracenteses and pericardiocenteses but extensive work-up
remained nondiagnostic. CT thorax revealed an enlarging thymoma
with bulky lymphadenopathies. Subsequent pathology re-analysis
of the original thymoma biopsy showed pan-cytokeratin, P63, and
EBV-positive epithelial tumor cells, similar to our axillary lymph
node hematopathology and confirmed the thymoma as the primary
malignancy. Clinicopathologic diagnosis of metastatic thymic
carcinoma was finalized through multidisciplinary consensus.
The patient responded well to radiation therapy but the mother
and fetus died abruptly two weeks later. This case illustrates the
diagnostic and therapeutic dilemmas of thymic carcinoma and its
devastating consequences during pregnancy. The limited therapies
in pregnancy and the sparse evidenced-based-medicine practices all
contribute to poor outcomes. Attention to the differential diagnosis
of anterior mediastinal tumors in pregnancy, evaluation of patients’
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Introduction
Thymomas are rare but the most common tumor of the anterior mediastinum. Less than 2% of primary thymic tumors
develop into thymic carcinoma [1, 2] which accounts for
only 0.2-1.5% of all malignancies [3]. Both originate from
the epithelial cells of the thymus gland with no clear etiology of pathogenesis and no known risk factors. The thymus
matures and releases T-lymphocytes, peaking activity during puberty then involuting. The tumor cells in a thymoma
demonstrate an indolent course with a slow rate of growth,
infrequent spread beyond the thymus, and similar histological appearances to normal thymus cells. On the other hand,
the tumor cells in thymic carcinoma exhibit a very aggressive pattern with a rapid rate of growth, distant metastasis by
the time of diagnosis and different histological appearances
than the normal cells of the thymus. The common metastasis sites include the pleura, lung, liver, kidneys, bone, and
axillary lymph nodes [4, 5]. Few cases spread to the pericardium or result in pericardial effusions and cardiac tamponade. Despite its rarity and esotericism, metastatic thymic
carcinoma is a clinically significant disease entity of poor
prognosis especially in pregnancy with increased mortality
due to its high propensity for malignancy, early metastasis,
and delayed diagnosis. Here we report a devastating case
of invasive thymic carcinoma in a healthy, pregnant, young
female, manifesting as cardiopulmonary distress secondary
to massive pericardial and pleural effusions and leading ultimately to maternal and fetal demise. We further provide
a review of the literature on metastatic thymic carcinoma,
its diagnostic and therapeutic challenges encountered by clinicians, and implications for diagnosis and management in
clinical practice.
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Figure 1. Non-contrasted CT thorax demonstrates large anterior mediastinal mass with associated bulky mediastinal and
axillary lymphadenopathies, large right pleural effusion, and
anasarca of upper chest wall and breasts.

Case Presentation
A 23-year-old, 19-week pregnant female with a history of
thymoma presented as a hospital-to-hospital admission for
syncope secondary to a large pericardial effusion. She denied
prodromal symptoms but reported pregnancy-induced exercise intolerance and recent dyspnea on exertion. She was in
excellent health with the pregnancy progressing well. She
denied medications, alcohol, tobacco or illicit drug use and
had no pertinent family history.
Medical history included a 10 cm benign thymoma per

an outside biopsy 8-month ago. A CT angiogram 4 months
later noted the thymoma in intimate contact with the great
vessels and pulmonary arteries. Excision of the thymoma
was recommended at that time, but the patient could not
afford the surgery.
Physical examination revealed a healthy, comfortable
African-American female who was hemodynamically stable
without pulsus paradoxus or respiratory distress. Lungs were
clear to auscultation with decreased breath sounds, dullness
to percussion and egophony at the right bases. Cardiac examination revealed distant heart sounds and mild tachycardia but no murmurs, rubs, gallops, jugular venous distention,
or pericardial knock. The head/ears/eyes/nose/throat, gastrointestinal, and neurologic examination were unremarkable with no palpable neck masses or lymphadenopathies.
Initial, outside 2 view chest X-ray (2V-CXR) showed a
small right pleural effusion. EKG revealed mild sinus tachycardia and low voltage but no ST-T changes or electrical
alternans. Transthoracic echocardiogram (TTE) exhibited a
large pericardial effusion (14 mm anterior, 26 mm posterior)
but no right heart collapse, cardiac tamponade or left ventricular dysfunction.
The next day upon hospital transfer, a repeat TTE confirmed the large pericardial effusion, now with right atrial
and ventricle collapse but no tamponade. Repeat 2V-CXR
showed an enlarging right pleural effusion with lung collapse. Fluid analysis revealed exudative pleural and pericardial effusions but nondiagnostic cultures, cytology, flow
cytometry, and hematopathology. Work-up was negative for

Figure 2. Left axillary lymph node biopsy. (A) Poorly differentiated carcinoma with squamous features (hematoxylin-eosin stain, original magnification, x 400). (B) Tumor positive for cytokeratin (Immunostain for cytokeratin AE1/3, original magnification x 400). (C) Positive nuclear staining for P63
(Immunostain for P63, original magnification x 400) and (D) In-situ hybridization for Epstein-Barr
virus shows strong positivity on tumor cells (EBER, original magnification x 400).
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Figure 3. Anterior mediastinal mass biopsy. (A) Poorly differentiated carcinoma with squamous
features (hematoxylin-eosin stain, original magnification, x 400). (B) Tumor positive for cytokeratin
(Immunostain for pan-cytokeratin, original magnification x 400). (C) Positive nuclear staining for
P63 (Immunostain for P63, original magnification x 400) and (D) In-situ hybridization for EpsteinBarr virus shows strong positivity on tumor cells (EBER, original magnification x 400).

autoimmune, endocrine, immunologic, and infectious processes including blood cultures, Epstein-Barr Virus (EBV),
HIV, Cytomegalovirus, and Coxsackievirus. CT thorax and
Ventilation/Perfusion scan were not performed due to the radiation risk to the fetus.
The patient responded well to serial large-volume thoracenteses and pericardiocenteses. After serial CXR and TTE
demonstrated no further effusions, she requested discharge
with close multidisciplinary follow-up.
Four days later, the patient returned as a hospital-tohospital readmission for moderate cardiopulmonary distress.
Outside TTE showed a minimal pericardial effusion.
Outside non-contrasted thorax CT revealed a large right
pleural effusion, a significant increase in the thymoma size,
bulky axillary and mediastinal lymphadenopathies, diffuse
pulmonary nodules, and subcutaneous anasarca in the chest
wall (Fig. 1). Interventional radiology (IR) performed an
ultrasound-guided core biopsy of a palpable axillary lymph
node. Flow cytometry showed no immunophenotypic
evidence of B or T-cell lymphoproliferative disorders.
Hematopathology revealed metastatic carcinoma with
squamous cell differentiation, strong pan-cytokeratin
and P63 immunopositivity, and EBV-positive in-situ
hybridization, suggestive of nasopharyngeal carcinoma (Fig.
2). However, non-contrasted maxillofacial-head CT showed
no nasopharyngeal or intracranial masses. Cardiology,
Cardiothoracic Surgery, Obstetrics, IR, Pathology,
and Oncology were all consulted for multidisciplinary
collaboration of this diagnostic dilemma. Cardiothoracic

surgery felt resection and open biopsy of the thymoma
were too risky. Numerous attempts at IR-directed biopsy
failed due to the patient’s cardiopulmonary decompensation
upon recumbency. Obstetrics felt it was too early to safely
administer chemotherapy or deliver a viable baby, which
was the patient’s primary concern.
Later, subsequent pathology re-analysis of the initial
thymoma biopsy with in-situ hybridization and immunostains showed pan-cytokeratin, P63, and EBV-positive epithelial tumor cells, similar to the carcinoma from our axillary
lymph node biopsy, and confirmed the thymoma as the primary malignancy (Fig. 3). Multiple tumor board conferences
at our institution and another academic center specializing
in thymic carcinoma reached a multidisciplinary consensus
on a clinicopathologic diagnosis of metastatic thymic carcinoma. Multidisciplinary consensus also felt thymoma surgery for further diagnostic confirmation and therapy was too
risky and the best therapy was palliative radiation treatment
to bulky sites with chemotherapy upon delivery of the fetus
after gestational week 30. After responding well to 30-GY
radiation therapy, the patient requested discharge with close
multidisciplinary follow-up. Two weeks after discharge, the
mother and fetus died at home from cardiac arrest.

Discussion
Thymomas, representing 20% of anterior mediastinal tumors,
and thymic carcinomas, representing 1-2% of thymomas,
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originate from epithelial cells without known pathogenesis
[3, 6]. Both can co-exist together [1] and occur in the 4th to
6th decade, either as asymptomatic with abnormal imaging
or as cardiopulmonary and/or constitutional symptoms.
Thymic carcinoma often presents beyond the anterior
mediastinum, most commonly with pleural effusions, and
EBV-positivity. Less commonly, thymic carcinoma presents
with early dissemination i.e. pleural/pericardial effusions,
cardiac tamponade; or during pregnancy [1, 2, 4, 5, 7, 8].
Diagnosis usually requires FDG-PET/CT or MRI followed
by tissue confirmation, a process often impeded by severe
symptomology and/or pregnancy. The current dogma
of clinical practice has conditioned clinicians to avoid
radiographic studies in pregnant patients due to the fear of
radiation risk to fetus. With the recent advances in diagnostic
procedures, this reluctance to use radiographic studies in
pregnancy places an undue delay on timely diagnosis and
should be discouraged if maternal life is at stake.
Our case highlights the diagnostic and therapeutic
dilemmas of thymic carcinoma, particularly in pregnancy and
in turn, will educate clinicians on its disease manifestation
and diagnostic approach for early detection and treatment.
Firstly, thymic carcinoma is so exceedingly rare with
nonspecific symptoms that many clinicians lack the clinical
experience to recognize its disease presentation. Diagnosis
involves consideration of an extensive differential diagnosis
of anterior mediastinal masses, including lymphomas,
parathyroid tumors, intra-thoracic thyroid tissue, germ cell
tumors, and congenital abnormalities [6]. The differential
diagnosis of pleural/pericardial effusions, anasarca, and
diffuse lymphadenopathy in pregnancy is equally wide and
technically challenging. Diagnostic pursuits must focus
on the patient’s immunocompetency and the absence of
infectious or rheumatologic risk factors. This directed us
away from HIV-associated malignancies and infectious or
rheumatologic etiologies and toward malignancies of young
adults worsened by pregnancy, such as thymic carcinoma.
Secondly, the pathophysiology of thymic carcinoma is
poorly understood. It is associated with EBV-positivity, a
well-known accelerator and discriminator of malignancy
in many epithelial cancers [9]. In this case, confirmation
of EBV-positivity in both the lymph node and original
thymic tissue was essential. Interestingly, literature often
report both EBV-positivity and pregnancy to accelerate
thymic carcinoma [10-12] and estrogen receptor staining
to correlate with increased tumor size, clinical stage, and
the World Health Organization histologic classification
[13]. These reports shed some light to possible targets for
pathophysiology research. Thirdly, diagnosis in pregnancy
is challenging given numerous physiologic changes
including anasarca and hormonal fluctuations. Pregnancy
further limits the location and size of tissue sampling for
diagnosis, two well-known negative prognostic factors [1,
2, 14]. The patient’s pregnancy, severe symptomology, and
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limited tissue availability were significant roadblocks to
diagnosis in this case. For us, the patient’s symptomatology
and the correlation between the current lymph node biopsy
and the original thymic tissue biopsy aided our pathology
and oncology colleagues in finalizing the diagnosis of
metastatic thymic carcinoma. It is essential for clinicians to
act promptly on an early multidisciplinary clinicopathologic
diagnosis in pregnancy to minimize unnecessary tests and
expedite therapy [4, 5, 7].
Thymic carcinoma follows an aggressive course with a
poor prognosis despite intensive therapy [15, 17]. No ideal
therapy currently exists for widely-disseminated thymic carcinoma. Initial therapy commonly includes surgery +/- radiation and salvage chemotherapy +/- radiation, although
disease rarity precludes defined therapy guidelines. Given
the absence of prospective randomized trials, clinicians rely
on retrospective case reports for clinical management with
primary focus on aggressive surgical resection for non-metastatic disease and radiation or chemotherapy for metastases
and recurrence [3].
Presentation during pregnancy portends an increasingly dismal prognosis. Several cases in pregnancy report increased risk of recurrence, propensity of metastases
and maternal demise [10-12, 18, 19]. The rapid disease
progression in pregnancy, the limited therapies in pregnancy, and the sparse evidenced-based-medicine practices all contribute to poor outcomes in pregnancy. Given
such grim scenarios, older literature supports prophylactic
abortions to preserve maternal life [19, 20]. In our case,
termination of pregnancy was indeed discussed with the
patient who adamantly declined this option. Clinicians
can best advocate for their pregnant patients by recognizing the devastating consequences of metastatic thymic
carcinoma during pregnancy and promptly counseling
their pregnant patients toward an informed decision on
appropriate diagnosis and therapy.
Learning points
Thymic carcinoma carries a poor prognosis due to its lack
of evidenced-based therapies and high propensity for malignancy, early metastasis, and delayed diagnosis. This case
serves to educate clinicians on the diagnostic and therapeutic
dilemmas encountered in disseminated thymic carcinoma
and further highlights its aggressive course and overwhelming challenges during pregnancy. Clinicians must pay close
attention to the differential diagnosis of anterior mediastinal
tumors in pregnancy and the evaluation of patients’ immunocompetency and EBV-status. Reanalysis of prior tissue biopsy, if applicable, is essential to confirm the accuracy of the
current pathology at hand. Early clinicopathologic diagnosis
by multidisciplinary collaboration is also strongly encouraged. This case adds to the collective wisdom in the literature
on optimal diagnostic and therapeutic approaches of thymic
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carcinoma, including clinical consideration on whether aggressive therapy will benefit pregnancy outcomes.
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