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Abstract

We report a case of an uncommonly aggressive presentation of the rare entity of synchronous papillary (PTC) and follicular
thyroid carcinomas (FTC) in a 67-year-old female initially presenting with thyrotoxicosis from Graves’ disease. She was
found to have two thyroid nodules with extensive intra-cardiac tumour thrombus, symptomatic left pelvis bony metastasis
with pathological fracture, pulmonary metastases and mediastinal lymph node metastases. Further investigations
suggested a diagnosis of synchronous papillary and metastatic follicular thyroid cancer. Treatment with radical surgery
followed by adjuvant therapeutic radioiodine ablation was proposed, but the patient declined all forms of cancer-specific
therapy and was elected solely for a palliative approach to treatment. We discuss the diagnostic considerations in arriving
at the diagnosis of synchronous thyroid malignancy — in this case the clear features of PTC and the strong probability of
FTC due to invasiveness and metastatic follicular lesions. This case underscores potential limitations of the ACR TI-RADS
system, notably with certain ultrasonographic features suggesting malignancy that might not be adequately captured.
Notably, the aggressive presentation of DTC in this case may be contributed by the concurrent presence of Graves’

Disease, suggesting heightened vigilance when assessing potential thyroid malignancies in such patients.
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INTRODUCTION

Thyroid cancer is the most common endocrine malignancy,
with differentiated thyroid carcinoma (DTC), comprising
papillary, follicular and Hurthle cell subtypes, accounting
for 90% of cases' However, the simultaneous occurrence
of papillary and follicular thyroid carcinomas is extremely
rare. This case report presents an unusual and aggressive
case of synchronous papillary and likely follicular thyroid
carcinomas with Graves' disease and discusses the
diagnostic challenges, management decisions and clinical
implications.

CASE

A 67-year-old female with no significant past medical history
presented to the emergency department with symptoms
of bilateral lower limb swelling for a week, unintentional
weight loss of 6 kg, heat intolerance, palpitations, anxiety
and intermittent mild facial swelling. She reported a
secondary concern of left buttock pain radiating to the left
thigh for 2 weeks, with no preceding trauma. She denied
any smoking history or family history of thyroid disease
or malignancy.
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Upon examination, she was tachycardic and hypertensive
but afebrile and not hypoxic. Bilateral pitting edema to
the mid-shin was noted and she was mildly tremulous.
However, she had no proximal weakness or thyroid
eye disease. She had an asymmetrical goiter, larger on
the right side, with a palpable, non-tender, firm nodule
measuring approximately 2 x 2 cm. A markedly distended
right external jugular vein was also noted. There was no
cervical lymphadenopathy discernible clinically. Lastly,
she did not have any pelvic tenderness nor pain on axial
loading of her left hip and neurological examination of both
lower limbs was unremarkable with a negative straight-leg
raise test.

Diagnostic assessment

Initial investigations revealed primary hyperthyroidism
with free thyroxine (FT4) level of 22.7 pmol/L [reference
range 8.8-14.4 pmol/L] and completely suppressed thyroid
stimulating hormone (TSH) levels of less than 0.010 mU/L
[reference range 0.65-3.70 mU/L]. She had a positive TSH
receptor antibody level of 4.57 IU/L [reference range <1.76
IU/L] and was therefore diagnosed with Graves’ disease.
Liver and renal function and full blood count were normal.
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N-terminal pro-brain natriuretic peptide was elevated, but
troponin levels were not raised on serial measurement.
Chest x-ray showed cardiomegaly but no pulmonary
congestion or lung lesions. Lumbar spine, pelvis and left
hip radiographs were unremarkable. An electrocardiogram
showed sinus tachycardia with the "S1Q3T3" triad, but
no right axis deviation.

A transthoracic echocardiogram showed normal left
ventricular structure and function without significant
valvulopathy. However, an echodense mass measuring 4.4
x 2.4 cm was reported in the right atrium, with apparent
extension into the inferior vena cava (Figure 1). Urgent
computed tomography pulmonary angiography did
not show any evidence of pulmonary embolism. The
hypodense right atrial mass was further characterized (5.3 x
3.2x9.0 cm in dimension) and was demonstrated to extend
up the superior vena cava (SVC) (Figure 2A). Asymmetric
enlargement of the right thyroid lobe was observed,
with associated nodularity and dystrophic calcification
(Figure 2B). Lastly, multiple pulmonary nodules were
noted in the left lower lobe (1.2 cm), left upper lobe (0.6 cm)
and right lower lobe (0.4 cm).

Ultrasonography of the thyroid gland (US Thyroid)
showed 2 thyroid nodules. The first was a heterogenous
hyperechoic solid isthmic nodule measuring 1.7 x 1.6 x 1.4
cm (wider than tall) with ill-defined margins, classified
as TIRADS-3 (Figure 3A). The second was a solid iso-to-
hypoechoic solid right lower pole nodule measuring 2.0
x 2.0 x 1.8 cm (wider than tall) with a disrupted eggshell
calcification pattern, classified as TIRADS-4 (Figure 3B).
This corresponded to the nodule observed on CT. A right
internal jugular vein (IJV) thrombus measuring 3.4cm with
internal vascularity suggestive of tumour thrombus was
reported (Figure 3C). Lastly, an abnormal lymph node was
noted at the right submental/submandibular region (Level
IA/B) measuring 3.5 x 1.1 x 1.7 cm and demonstrating

Figure 1. Apical 4-chamber view of trans-
thoracic echocardiogram. The echodense
mass is highlighted with the red circle.

RV = Right Ventricle, LV = Left Ventricle, RA = Right
Atrium, LA = Left Atrium.
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internal vascularity (Figure 3D). Increased vascularity
of the thyroid parenchyma was noted, in keeping with
Graves’ disease.

Fine needle aspiration of both thyroid nodules and the right
submental lesion was performed. Cytology of the isthmic
nodule showed features consistent with papillary thyroid
carcinoma (PTC) (Bethesda VI) with classic microscopic
features of pale nuclei with intranuclear pseudoinclusions
and nuclear grooves (Figure 4A and 4B). Cytology of
the right lower pole nodule showed follicular cells
predominantly arranged in microfollicles and trabeculae
(Figure 4C and 4D) characteristic of a follicular neoplasm
(Bethesda IV). Cytology of the right submental lesion
showed metastatic epithelial cells arranged in trabeculae
and follicles, without classic nuclear features of PTC, in
keeping with metastasis from the follicular neoplasm at
the right lower pole (Figure 4E and 4F).

Staging was completed with computed tomography of the
neck, thorax, abdomen and pelvis. The right IJV thrombus
was further delineated to extend superiorly up to the right
common facial, facial, anterior jugular and superior thyroid
veins and inferiorly down to the right brachiocephalic
vein and SVC. This thrombus was noted to be inseparable
from the superior margin of the right thyroid gland
(Figure 5A). The right submental lymph node previously
reported on US Thyroid was suggested to instead represent
the thrombosed right anterior jugular vein (Figure 5B).
Mediastinal lymphadenopathy was also noted. A soft
tissue mass measuring 4.9 x 4.7 cm centred on the left ilium
with bony destruction and pathological fracture was seen
(Figure 5C). This was the most likely cause of her reported
left buttock pain. Lastly, a cardiac MRI was performed.
The right atrial mass showed internal enhancement with
gadolinium contrast, suggesting internal vascularity and
hence tumour (as opposed to bland) thrombus.

Figure 2. (A) Coronal view showing extensive RA thrombus with SVC
extension (red box) and nodular calcification in thyroid (red circle). (B) Axial
view showing asymmetric thyroid enlargement with calcified right thyroid
nodule (red circle).
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Figure 3. (A) Isthmic nodule (B) Right thyroid lower pole nodule (C) Right internal jugular vein thrombus (D)
Right submental lesion with internal vascularity.

Figure 4. (A) Diff Quik; 5x magnification — Papillary clusters of thyroid follicular cells. (B) Papanicolaou; 40x magnification —
Follicular cells from papillary thyroid carcinoma showing pale ovoid nuclei with intranuclear pseudoinclusions (arrows) and
nuclear grooves. (C) Diff Quik; 10x magnification — Thyroid follicular cells arranged in microfollicles and trabecular groups.
(D) Papanicolaou; 5x magnification — Predominance of microfollicles. Follicular cells from "nodule 2" have round nuclei with
evenly dispersed, granular chromatin (inset, 40x magnification). (E) Diff Quik; 5x magnification — Metastatic epithelial cells
arranged in trabeculae and crowded clusters. (F) Papanicolaou; 10x magnification — Metastatic epithelial cells arranged
in trabeculae and microfollicles.
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Figure 5. CT Neck (A) Coronal view showing extensive tumour thrombus inseparable from superior border of right thyroid
lobe (yellow circle). (B) Axial view showing the abnormal right submental structure, either thombosed anterior jugular vein
or submental lymph node. (C) Destructive bony metastasis in left ilium.

The final diagnosis for this patient was a synchronous
papillary and likely follicular thyroid cancer (FTC),
complicated by extensive tumour thrombus from the right
common facial vein to the right atrium, a symptomatic
left pelvic bony metastasis with pathological fracture and
likely pulmonary, mediastinal and possibly right submental
lymph node metastases. This was on a background of
primary hyperthyroidism secondary to Graves” disease.

Treatment and outcome

The patient was started on oral carbimazole 20 mg once
daily at the time of admission. The beta-adrenergic blockade
was withheld in view of the initial suspicion of acute
decompensated heart failure. Her FT4 levels normalized
by the time of her discharge from the hospital.

A multidisciplinary tumour board recommended total
thyroidectomy with lateral neck dissection, followed by
median sternotomy, cardiopulmonary bypass, venotomy
and thrombectomy — an approach previously reported in
a similar case.? After consideration of the risks of surgery
against the likelihood of a poor outcome without surgery
and possible sudden cardiac death in the event of tumour
embolization, the patient elected against proceeding with
the recommended surgical resection and also declined
further discussion of chemotherapy or molecularly-
targeted therapy.

She remains on ongoing follow-up for the last 18 months
since the time of her diagnosis. TRAD levels normalized
rapidly and carbimazole was discontinued 8 months after
her initial presentation due to persistent hypothyroidism
despite rapid progressive reductions in carbimazole doses.
A repeat US Thyroid was arranged 6 months after her
diagnosis, which showed further tumour progression in
the thyroid gland, possibly the cause of her progressive
hypothyroidism. A repeat transthoracic echocardiogram
also showed further progression of the right atrial mass with
right ventricular inflow tract obstruction. Despite extensive
counselling on the possibility of sudden cardiorespiratory
collapse, she remained opposed to treatment. Overall
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management remains expectant, and she is mentally
prepared for the likelihood of a poor eventual outcome.

DISCUSSION

Synchronous PTC and FTC are exceedingly rare, with fewer
than 10 cases reported in the extant literature.** Whilst
also rare, synchronous papillary and medullary thyroid
carcinomas (MTC) are better reported.’ This is thought to be
due to the differences in the molecular pathogenesis of PTC
and FTC4. PTC is more commonly associated with BRAF
mutations (40-45%) and RET/PTC (10-20%) fusions and
thus shares homologous mutations with MTC (germline
RET/PTC mutations in patients with MEN2 and 40-45%
of patients with sporadic MTC). FTC on the other hand
is more associated with mutations of RAS (40-50%) and
PAX8/PPARY fusions (30-35%).6

The diagnosis of PTC in this case is clear, given the presence
of distinctive nuclear features on cytology as described.
However, the conclusive diagnosis of FTC (as opposed
to follicular adenoma) requires the demonstration of
invasiveness. Hence, surgical resection and subsequent
microscopic examination are necessary to make the
diagnosis. Despite the lack of conclusive histopathology,
there are a few supporting features that make this a strong
possibility. Firstly, the abnormal right thyroid lobe is
inseparable from the tumour thrombus in the right IJV,
suggesting invasiveness. Secondly, the right submental
lesion demonstrates clear follicular cytopathology without
any nuclear features of PTC. As this is a metastatic
lesion, by logical extension, a metastatic follicular lesion
would necessarily be a FTC. Lastly, the presence of bony
metastasis at the time of diagnosis is a clinical feature more
closely associated with FTC.” The differential diagnosis of
a follicular-variant PTC was considered less likely given
the lack of nuclear features of PTC. There were also no
features of poorly differentiated thyroid carcinoma.?

This case also highlights potential limitations of the

American College of Radiology Thyroid Imaging Reporting
and Data System (ACR TI-RADS).? Using the ACR TI-RADS
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system, the isthmic nodule was classified as TIRADS-3 and
the right thyroid nodule was classified as TIRADS-4, which
would confer a cancer risk of <5% and 5-20% respectively’
in the absence of other suspicious ultrasonographic features.
In particular, the appearance of the right thyroid nodule
should be considered. Peripheral or “eggshell” calcifications
have classically been considered a feature suggestive of
benignity."” However, more recent evidence suggests that in
nodules without any other internal calcifications, disruption
of the peripheral calcification and a peripheral halo are
much more predictive of malignancy than other features
captured by ACR TIRADS such as hypoechogenicity,
lobulated margins or a taller-than-wide shape.! Both these
features were observed in this case. Additionally, the isthmic
nodule would have been recommended for surveillance
alone by size (<2.5 cm) and TIRADS-3 classification.

Secondly, this was an unusually aggressive presentation of
DTC. It is rare to observe tumour thrombi at the time of
DTC diagnosis, with a large observational series reporting
a prevalence of less than 1%.? TSH is a key stimulator
of DTC growth, which explains the rationale for TSH
suppression in patients at risk of recurrent disease after
initial treatment. TSH receptor antibodies are homologous
to TSH and can activate cellular TSH receptors in the same
way. It has therefore been suggested that the presence of
concomitant Graves’ disease might be associated with
increased aggressiveness of thyroid cancer at the time
of presentation, with higher rates of multifocality, local
invasion and metastases.’*'* It may be prudent to be more
cautious when evaluating and treating possible thyroid
malignancies in patients with Graves” disease.

CONCLUSION

This case presents an exceptionally aggressive manifestation
of rare synchronous PTC and likely FTC in a patient with
Graves’ disease, illustrating some diagnostic challenges
and the potential influence of Graves’ disease on thyroid
malignancy severity.
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