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Introduction

Thyroid gland carcinoma causing tumor thrombus in the
great veins of the neck and mediastinum is an uncommon
clinical presentation with poor prognosis.1 To the best of our
understanding, only a few cases of papillary carcinoma of
thyroid with tumor thrombus extending to heart have been
reported in literature. We report a rare case, in a 51-year-old
man, of papillary thyroid carcinoma (PTC) with an extensive
tumor thrombus extending from the superior vena cava
(SVC) to the right ventricle.

Case Report

A 51-year-old gentleman, a known case of solid variant of
PTC with nodal metastasis, who underwent three cycles of
high dose of adjuvant radioiodine therapy postthyroidec-
tomy, underwent 131I-NaI scintigraphy as part of the follow-
up. He was clinically asymptomatic at that time. 131I-NaI
scintigraphy showed an archlike uptake in the upper medi-
astinum, extending caudally to the lower mediastinum
(►Fig. 1). Stimulated serum thyroglobulin levels were
78,300ng/mL. 131I-NaI single photon emission computed
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Abstract A unique case of papillary carcinoma of the thyroid with an extensive tumor thrombus
extending into the right ventricle is presented. The patient was a known case of solid
variant of papillary carcinoma of thyroid, post three cycles of radioiodine therapy, had
reported for a diagnostic 131I-NaI scintigraphy as a part of the workup for planning the
next 131I therapy. Clinically, the patient was asymptomatic. 131I-NaI scintigraphy
showed an arcuate pattern concentration of tracer in the upper mediastinum, which
descended up to the lower mediastinum. A 131I-NaI single photon emission computed
tomography/computed tomography (SPECT/CT) showed a tracer avid tumor with an
extensive tumor thrombus extending from the left brachiocephalic vein to the right
ventricle. 18F-fluorodeoxyglucose positron emission tomography/computed tomogra-
phy (18F-FDG-PET/CT) and magnetic resonance imaging (MRI) demonstrated similar
findings. The patient was decided to be managed with tyrosine kinase inhibitors as
surgical intervention was not deemed possible due to the involvement of major vessels
and the high risk of bleeding.
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tomography (SPECT)/CT (non-contrast-enhanced) showed
tracer uptake in ill-defined soft-tissue density located in
the left brachiocephalic vein extending to the right atriumvia
the SVC (►Fig. 2). The patient underwent one more cycle of
adjuvant radioiodine with a dose of 8.17 GBq in view of the
aggressive nature of the disease. Echocardiography and
cardiac magnetic resonance imaging (MRI) confirmed the
presence of an infiltrative mass measuring 16�10�7 cm

encasing the SVC and left brachiocephalic vein infiltrating
into the SVC, extending into the right atrium and bulging into
the right ventricle. The right ventricular ejection fraction
was 61% (►Fig. 3).

18F-fluorodeoxyglucose positron emission tomography/
computed tomography (18F-FDG-PET/CT) scan revealed
18F-FDG avid tumor thrombus with an extent to the right
ventricle (►Fig. 4). Surgical resection was considered but

Fig. 1 Image-sets (left: anterior acquisition; right: posterior acquisition) of sequential post 131I therapy whole-body planar scintigraphy; A: post
1st therapy; B: post 2nd therapy; C: post 3rd therapy; D: post 4th therapy. Radioiodine refractiveness of the disease and progression of the disease
following an arcuate pattern toward the lower mediastinum and reduction of uptake of disease in sequential scans can be noted.

Fig. 2 The row of [131I]NaI SPECT/CT fused images in axial (A), coronal (B) and sagittal views (C) showing RAI avid tumor thrombus.

Fig. 3 Axial (A), Coronal (B) and Sagittal (C) views of fast imaging employing steady-state acquisition (FIESTA) cardiac MRI sequence images
showing intra-ventricular extent of tumor thrombus (marked with blue arrow).
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ultimately deemed unfeasible due to the tumor’s involve-
ment and adherence to major vessels, posing a high risk of
bleeding. The patient complained of facial swelling and
upper body edema 1 month post-131I-NaI therapy. He was
initiated on daily oral tyrosine kinase inhibitor (TKI), but
succumbed to cardiac failure a few months later.

Discussion

There are incidences of the presence of tumor thrombus in
the great vessels in cases of aggressive malignancies, which
generally have a propensity for hematogenous spread, like
Wilm’s tumor, renal cell carcinoma, and adrenocortical
carcinomas.2 A review of the literature reported a few cases
of tumor thrombus in a major vessel in the setting of thyroid
cancer, with the earliest reported in 1879 and the latest in
2023.3,4 Some of them have been described to have PTC with
a tumor thrombus to the right atrium.5–8 Gui et al reviewed
47 cases of tumor thrombus in a major vessel in the cases of
thyroid carcinoma (in the literature till May 2021), out of
which 24 were follicular thyroid carcinoma (FTC), 11 were
PTC, 6 were anaplastic thyroid carcinoma (one of them had
Hürthle’s cell carcinoma coexisting with anaplastic thyroid
carcinoma), 3 were Hürthle’s cell carcinoma, and 1 was a
poorly differentiated thyroid carcinoma. Two of the cases did
not have a detailed histopathological report.9Ours is the only
report of a progressive direct intravascular extension of a
tumor thrombus into the right ventricle in a case of PTC with
documented progression on 131I-NaI scintigraphy.

In thyroid cancer patients, FTC is known to have a predis-
position for vascular invasion and even in that setting,
macroscopic tumor thrombi are an uncommon occurrence.
In PTC, which has a higher predilection for lymphatic spread,
only a few cases of tumor thrombi extending to the right
atrium have been reported in the literature,5–8 albeit extra-

thyroidal extension can be noted in 8 to 32% cases of
papillary carcinoma of the thyroid.10

In the cases where the thrombus partially or completely
occludes the SVC, the patient may develop symptoms of the
SVC syndrome. In the presence of a tumor in a blood vessel,
an amenable decision would be to surgically remove the
tumor without any residue at baseline.11 However, in the
present case, the patient was put on a trial of TKIs as the
intravascular tumor was deemed unresectable.

Conclusion

In this study, we reported a rare case of radioiodine refrac-
tory advanced PTC with subsequent SVC involvement and
extension of the tumor thrombus to the right ventricle. The
intravascular lesion was unresectable and the patient was
started on oral TKI therapy.
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