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KEYWORDS  ABSTRACT
Anaplastic thyroid Anaplastic thyroid carcinoma (ATC) is a rare, aggressive thyroid cancer accounting for only 1-2% of thyroid

carcinoma, cancers but responsible for 14-50% of thyroid cancer-related deaths, with a median survival of 3-5 months.
Undifferentiated The origin of anaplastic carcinoma remains debated - whether it arises independently or evolves from well-
thyroid carcinoma, differentiated carcinoma through anaplastic transformation or dedifferentiation, driven by genetic mutations
adjuvant chemo- like TP53. It predominantly affects individuals aged 65 and older and is more common in females. Nearly
radiotherapy. all ATC cases originate within the thyroid gland, rarely arising outside it. The disease is typically locally

advanced, invading nearby structures such as blood vessels, skin, and surrounding organs in the neck.
Paraneoplastic symptoms may occur. Approximately 50% of patients present with distant metastases, most
frequently to the lungs and brain. Diagnosis requires comprehensive sampling, expert pathological
interpretation, and additional immunohistochemical and molecular analyses. In our study we have diagnosed,
A 65 year male patient with right lobe ATC (Undifferentiated carcinoma) — NOS - major component -
predominantly sarcomatoid with other varying patterns. Dedifferentiation from preexisting papillary
carcinoma- infiltrating follicular subtype. Right parathyroid gland showing extensive infiltration. This case
posits a diagnostic dilemma as there are overlapping features with other thyroid malignancy like medullary
thyroid carcinoma- spindle cell variant and poorly differentiated. Careful correlation with clinical details and
knowledge of these unique presentations is important for reaching the correct diagnosis. For localized disease
diagnosed after primary surgical treatment, adjuvant chemo-radiotherapy is recommended.

1. Case Presentation

A 65-year-old male presented with a three-month history of a progressively enlarging swelling on the anterior
neck. Initially small, it rapidly grew to its current size. He reported a 3 kg weight loss during this period and
had a one-year history of diabetes mellitus, controlled with regular medication. He denied symptoms such as
hoarseness, dyspnea, dysphagia, or breathlessness.

On examination, a 4x4 cm firm, non-tender, mobile swelling was noted on the right side of the neck, moving
with deglutition, does not move with protrusion of tongue, without cervical lymphadenopathy. Left side of the
neck was normal. Preoperative thyroid function tests indicated euthyroid status (free T3: 3.04 pg/mL, free T4:
0.97 ng/dL, TSH: 1.076 plU/mL). CECT scan showed a 6.2x5.3x5.2cm heterogeneously enhancing hypodense
lesion arising from the right thyroid lobe, likely neoplastic [Table/Fig-1]. Carotid doppler was done which
showed the mass lesion partly encasing the right common carotid artery without thrombosis or significant
luminal narrowing.
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Fig. 1: CECT of neck revealed a heterogeneously enhancing hypodense lesion of size 6.2x5.3x5.2cm arising
from the right lobe of thyroid (white arrow).

An initial USG-guided FNAC yielded a haemorrhagic, inconclusive aspirate, and a repeat FNAC was reported
as Bethesda category | due to sparse cellularity. Total thyroidectomy was planned with a clinical and
radiological suspicion of papillary thyroid carcinoma. Subtotal thyroidectomy was performed due to encasement
of the right internal jugular vein and carotid artery over the right lobe. Specimen was sent for histopathological
examination. Gross examination of thyroidectomy specimen, weighing 93 grams, showed an enlarged right lobe
(7.5x5.5x5 cm) with irregular, nodular, grey-white, partly capsulated features. The cut surface revealed an ill-
defined grey-white lesion with focal cystic changes. The left lobe and isthmus appeared grossly normal, except
for focal grey-white areas [Table/Fig-2 a,b].

Fig. 2: Gross features of retroperitoneal mass: a) External surface of the right lobe appears irregularly
enlarged, nodular, bosselated, partly capsulated and left lobe appears normal; b) Cut surface shows an ill-
defined grey white lesion with focal yellowish areas. Focal cystic areas noted

Histopathology revealed a highly infiltrative malignant tumor in the right lobe, showing marked pleomorphism
and varied morphologies, including sarcomatoid patterns, areas resembling liposarcoma and pleomorphic
sarcoma, epithelioid areas with high vascularity, hemorrhage, and calcification. Mitotic activity was >20/10
HPF. [Table/Fig-3 a,b,c]Tumour shows sheets of lymphocytes in the advancing margin. Residual papillary
thyroid carcinoma features were identified, with enlarged orphan Annie nuclei arranged in sheets and focal
follicular patterns. The tumor extensively invaded the right parathyroid gland [Table/Fig-4 a,b,c]. No perineural
invasion or lymphovascular emboli noted. The left lobe and isthmus displayed adenomatous hyperplasia
[Table/Fig-5], and the left parathyroid gland was free of tumor. Based on the histopathological features, the
differential diagnosis of poorly differentiated thyroid carcinoma, anaplastic thyroid carcinoma, medullary
thyroid carcinoma (spindle cell variant) was considered.
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Fig. 3: Right thyroid lobe histology a) Malignant tumor exhibiting sarcomatoid pattern with black arrows
showing high mitotic activity (H&E 400x); b) areas resembling liposarcoma (blue arrow) (H&E 400x); c)
epithelioid areas (white arrow) (H&E 400x)
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Fig. 4. a,b)Right parathyroid showing tumor infiltration (black arrow) (H&E 100x), (blue arrow) (H&E 400x);
c) Right lobe of thyroid showing follicular variant of papillary thyroid carcinoma with orphan annie nuclei
(white arrow) (H&E 400x)

Immunohistochemistry revealed strong cytoplasmic positivity for PanCK, Vimentin and negative for TTF-1
[Table/Fig-5], strong nuclear positivity for p53, and a high Ki67 proliferation index (60%). Chromogranin was
negative [Table/Fig-6].

Fig. 5: Immunohistochemical studies a) PanCK showing strong and diffuse cytoplasmic positivity in tumor
cells (PanCK stain 400x); b) Vimentin showing strong and diffuse cytoplasmic positivity in tumor cells
(Vimentin stain 400x); c) TTF-1 negative in tumor cells (TTF-1 stain 400x)
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Fig. 6: Immunohistochemical studies a) P53 showing strong nuclear positivity in tumor cells (P53 stain 400x);
b) Ki67 showing high proliferative index, 60% positivity in the tumor cells (Ki67 stain 400x); c)
Chromogranin negative in tumor cells (chromogranin stain 400x)

Based on the above-mentioned histopathological and IHC findings, the diagnosis of Anaplastic thyroid
carcinoma (ATC) was confirmed. Post surgery, patient was advised adjuvant Radiotherapy after oncology
opinion. Patient is on regular radiotherapy and completed 30 cycles till date. He is on regular follow-up for the
past 4 months without any symptoms and continues to be actively monitored.

2. Discussion

PanCK positivity indicated epithelial differentiation, while Vimentin showed strong, diffuse positivity in
spindle-shaped tumor cells, consistent with dedifferentiation seen in ATC. TTF-1 was negative, ruling out
poorly differentiated carcinoma and is usually negative in anaplastic carcinoma of thyroid. p53 demonstrated
strong nuclear positivity, ruling out poorly differentiated thyroid carcinoma, which shows only focal positivity.
The high Ki67 proliferation index (60%) further excluded poorly differentiated thyroid carcinoma, typically
exhibiting only 10-30% positivity. Serum calcitonin range was 4pg/ml and chromogranin was negative, ruling
out medullary thyroid carcinoma. Based on histopathology and IHC findings, a diagnosis of anaplastic thyroid
carcinoma (ATC) was confirmed.

ATC is a rare but highly fatal thyroid cancer, with an incidence of 0.9-1.2 cases per 1,000,000 and a median
survival of 3—4 months, according to SEER data [1]. It predominantly affects females, with 75% of cases
occurring in patients over 65 years old [2]. Most patients present with a neck mass, while fewer report symptoms
like hoarseness, dyspnea, dysphagia, weight loss, or pain secondary to metastasis [3]. Tumors are usually large,
averaging 5-6 c¢cm [4]. At diagnosis, less than 10% of cases are confined to the thyroid, while most show
extrathyroidal extension (~70%), lymph node metastases (40-45%), or distant metastases (~50%) [5]. The
occurrence of both papillary thyroid carcinoma (PTC) and anaplastic thyroid carcinoma (ATC) in the same
patient is exceptionally uncommon. At present, no standardized method exists to predict which thyroid
neoplasms may progress to anaplastic transformation.[6] Only one case of anaplastic thyroid carcinoma with a
dedifferentiated follicular variant of papillary thyroid carcinoma has been reported so far [7]. While direct proof
of stepwise progression from well-differentiated to anaplastic carcinoma is lacking, studies show that over 60%
of cases contain a well-differentiated component, making up most of the tumor (8). Various theories have been
suggested to explain the anaplastic transformation in PTC, emphasizing the role of genetic alterations. Mutations
in genes such as BRAF, TERT, RAS, TP53, and those in the Wnt signaling pathway are believed to contribute
to the progression to ATC. Other research has indicated that being over 65 years old and having a history of
radiation exposure to the neck and prolonged goiter, as possible risk factors for ATC, suggesting that the
combination of these factors can contribute to the appearance of the transformation to ATC [6,9]. ATC exhibits
several primary histologic patterns, including spindle cell, pleomorphic giant cell, and epithelioid or squamoid
morphologies. Tumors are often heterogeneous, displaying more than one of these patterns within the same
lesion [10]. While these typical patterns are almost always present in ATC, it is essential to recognize that less
common histologic variants can also occur, such as rhabdoid cytomorphology or the paucicellular variant of
ATC [11,12]. Atypical mitoses, tumor necrosis are common features of ATC, being observed in 85%, 77% of
tumors respectively [1]. Additionally, there are reports in the literature describing cases where ATC has
mimicked other conditions, including Riedel’s thyroiditis, squamous cell carcinoma, and even benign histiocytic
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proliferation [13]. Anaplastic thyroid carcinoma is positive for cytokeratin (Lam et al.,2001; Lam, 2017, 2020)
where pankeratin was more positive in differentiated component than anaplastic component (Ragazzi et al.,
2020) [2]. P53 overexpression is seen in over half of ATC and the Ki67 proliferative index is virtually always
over 30% [14]. Numerous studies have demonstrated that radiotherapy, either alone or in combination with
surgery, can achieve effective local control [15]. The study found no significant difference in survival among
patients with pure ATC, those with ATC containing a differentiated thyroid carcinoma component, and those
with ATC developing in the context of a history of DTC. However, disease-specific survival was notably better
for patients whose tumors had only a minor ATC component. Reported 1-year, 2-year, and 5-year survival rates
for the combined group of patients with pure ATC, ATC with a differentiated thyroid carcinoma component,
and ATC arising from a history of DTC were 34%, 29%, and 14%, respectively [9].

3. Conclusion

ATC arising from papillary thyroid carcinoma is rare and carries a poor prognosis. Due to overlapping
histological and radiological features with other thyroid malignancies, accurate differentiation is crucial, as
treatment, survival, and prognosis differ. Diagnosis relies on histopathology and IHC. This study emphasizes
the importance of identifying co-existence of histological features which impact the patient survival.
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