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ABSTRACT

The spindle cell subtype of medullary thyroid carcinoma (MTC) is an exceptionally rare morphologic pattern that can
be mistaken cytologically and histologically for anaplastic thyroid carcinoma, sarcoma, melanoma, and other spindle
cell lesions of the neck, creating a substantial diagnostic pitfall. We report a 72-year-old man who presented with an
eight-month history of an enlarging, painless anterior neck mass accompanied by hoarseness, mild dysphagia, hot
flushes, and unintentional weight loss. Examination revealed a firm 4 cm right thyroid nodule and a palpable left level
VIlymph node; serum calcitonin exceeded 2000 pg/mL and carcinoembryonic antigen CEA) was 75 ng/mL. Fine-needle
aspiration (FNA) demonstrated dispersed spindle-shaped cells within an amyloid-rich background, confirmed by Congo
red birefringence and an immunohistochemical (IHC) profile positive for calcitonin, chromogranin A, synaptophysin,
and CD56 and negative for thyroglobulin. Total thyroidectomy with comprehensive bilateral neck dissection confirmed
bilateral spindle cell MTC with ten of thirty-two positive lymph nodes; molecular testing identified a somatic RET
M918T mutation without RAS alteration, placing the patient in a high-risk prognostic category. Surveillance detected
biochemical and structural relapse, with mediastinal and hepatic metastases at eighteen months, prompting initiation
of a selective RET inhibitor. At two years, the patient remains on targeted therapy with stable disease and preserved
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quality of life. This case underscores the importance of a systematic cytologic and IHC approach to spindle cell thyroid
lesions and illustrates the evolving role of RET-directed therapy in advanced disease.

Keywords: Medullary thyroid carcinoma; Spindle cell morphology; Amyloid: Calcitonin; RET M918T mutation;
Metastases

1 INTRODUCTION

MTC is a neuroendocrine malignancy arising from the calcitonin-secreting parafollicular C cells of the thyroid gland,
accounting for a modest one to five percent of all thyroid cancers yet a disproportionate share, roughly thirteen percent,
of thyroid-cancer-related mortality. [1] The overwhelming majority of cases, about seventy-five percent, are sporadic,
while the remainder occur within hereditary multiple endocrine neoplasia type 2 syndromes driven by germline RET
proto-oncogene mutations. [2]

The fifth edition of World Health Organization classification of endocrine and neuroendocrine tumors recognizes more
than fourteen histological subtypes of MTC, of which the spindle cell subtype is among the rarest, with only a handful of
cases described in the literature. [3] Its clinical presentation, a slowly enlarging neck mass often accompanied by
hoarseness, dysphagia, or paraneoplastic flushing when calcitonin is markedly elevated, does not reliably distinguish it
from other thyroid malignancies. [4]

Diagnostically, the spindle cell morphology is a well-recognized pitfall: it can closely mimic anaplastic thyroid
carcinoma, spindle cell papillary carcinoma, primary thyroid sarcoma, melanoma, and fibroinflammatory conditions
such as Riedel struma, and its amyloid-rich stroma may be mistaken for hyaline or collagenous material on cytology.
[5,6] Reaching the correct diagnosis therefore depends on a deliberate combination of Congo red staining and an IHC
panel confirming neuroendocrine and C-cell origin. [6]

Treatment centers on total thyroidectomy with appropriate neck dissection, while RET mutation status, particularly the
aggressive M918T variant, increasingly informs both prognosis and, in advanced disease, eligibility for selective RET
inhibitor therapy. [7,8] The case presented here, and the accompanying review, illustrate these diagnostic and
therapeutic principles in a patient with an aggressive, RET M918T-positive spindle cell tumor.

2  CASE PRESENTATION

2.1 Clinical Presentation

A 72-year-old male presented with a progressively enlarging, painless anterior neck mass he had noticed for
approximately eight months, associated with hoarseness and mild dysphagia over the preceding three months. He
reported occasional hot flushes and a 5-pound weight loss. His past medical history was unremarkable for thyroid
disease, and there was no family history of thyroid or endocrine malignancies. He had not sought prior medical attention
for this swelling, and there was no history of neck irradiation. His presentation was prompted by worsening voice
hoarseness and the noticeable growth of the mass, which he found cosmetically concerning.

2.2  Physical Examination and Diagnostic Workup

Physical examination revealed a firm, non-tender, 4 cm nodule in the right thyroid lobe that moved with swallowing,
along with a palpable, firm, 2 cm left level VI lymph node. No cervical bruit or skin changes were noted. Laboratory
studies showed markedly elevated serum calcitonin (>2000 pg/mL) and CEA levels (75 ng/mL). Thyroid function tests
were within normal limits.

Neck ultrasonography identified a solid, hypoechoic, 4.2 cm nodule in the right lobe with microcalcifications and a
suspicious 2.5 cm left paratracheal lymph node. A contrast-enhanced CT of the neck and chest confirmed the thyroid
mass and left cervical lymphadenopathy, with no distant metastatic disease identified. The clinical and radiological
differential diagnosis MTC, anaplastic thyroid carcinoma, and primary thyroid lymphoma, given the patient's age and
the presence of cervical lymphadenopathy.

2.3  Multidisciplinary Tumor Board Discussion

The case was discussed at the multidisciplinary tumor board, focusing on elevated calcitonin and CEA levels that
strongly suggested MTC. The radiographic findings of a solid, hypoechoic nodule with suspicious lymphadenopathy
supported a diagnosis of locoregionally advanced disease. The team decided on a surgical management plan after
diagnostic FNA cytology of the lesion. The plan included a total thyroidectomy with comprehensive bilateral central and
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lateral neck dissection to achieve locoregional control and potential cure. Given suspicious lymphadenopathy, a
thorough nodal clearance was deemed essential.

2.4 Special Studies, Surgical Treatment, and Pathology

Preoperative evaluation included an ultrasound-guided FNA of the thyroid nodule and an associated lymph node.
Cytological examination of the aspirate revealed highly cellular smears predominantly composed of dispersed spindle-
shaped cells characterized by scant cytoplasm and hyperchromatic, pleomorphic nuclei. The background exhibited
amorphous, eosinophilic material consistent with amyloid deposition. IHC analysis of the cell block showed strong
positivity for calcitonin, chromogranin A, synaptophysin, and CD56, with negative thyroglobulin. Congo red staining
further confirmed the presence of amyloid, showing characteristic apple-green birefringence under polarized light. The
FNA cytology was diagnostic of MTC with prominent spindle cell features.

The patient underwent total thyroidectomy and comprehensive bilateral neck dissection. Histopathological
examination of the surgical specimen revealed irregularly arranged bundles of interlaced spindle-shaped cells. These
cells had abundant cytoplasm and both short and long spindle nuclei, separated by a stroma containing fibrous tissue
and extensive amyloid deposits (Figure 1A, B, C, D). A comprehensive differential diagnosis was conducted to
distinguish the lesion from other thyroid and non-thyroid neoplasms, as summarized in Table (1)

Table 1: Differential diagnosis of Thyroid gland spindle cell lesions (References: 1, 6, 14, 17)

Differential Diagnosis Distinguishing Features

Anaplastic Thyroid Carcinoma (spindle | Negative for calcitonin; high Ki-67 index; often presents with rhabdoid
cell pattern) features.

Spindle Cell Metaplasia in Papillary | Positive for keratin and TTF-1; negative for calcitonin.
Thyroid Carcinoma

Primary Thyroid Sarcoma Extremely rare; typically, vimentin positive and cytokeratin negative.
(extended IHC panel needed)

Spindle Cell Melanoma Positive for S100, HMB-45, and Melan-A.

Riedel's Struma Fibroinflammatory condition; lacks true neoplastic features.

Intrathyroidal Parathyroid Adenoma | Positive for PTH and GATA3.
(spindle features)

The histomorphological findings, in conjunction with the IHC profile, confirmed the FNA diagnosis of bilateral MTC,
spindle cell subtype, with extensive cervical lymph node metastasis (10 of 32 positive nodes). Molecular testing further
identified a somatic RET M918T mutation and was negative for RAS mutations, thereby classifying the patient into a
high-risk prognostic category.

2.5 Outcome and Follow-up

The immediate postoperative recovery was complicated by transient hypoparathyroidism, which resolved with calcium
supplementation. He was initiated on a surveillance protocol with serum calcitonin and CEA measurements every three
months.

At the 18-month follow-up, his calcitonin level had risen significantly to 800 pg/mL, and imaging revealed new, biopsy-
confirmed metastatic disease in the mediastinum and a solitary liver lesion. The RET M918T-positive status made him
a candidate for a selective RET inhibitor (selpercatinib or pralsetinib). He started on systemic targeted therapy, which
was well-tolerated. At two years post-diagnosis, he continues this therapy with stable disease and an improved quality
of life, with no further disease progression or significant drug-related adverse events.
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Figure 1: Microscopic features of spindle cell subtype of medullary thyroid carcinoma

e 1A: Low-power view showing infiltrating tumor into the thyroid parenchyma composed of solid sheets of
spindle cells (H&E X20)

e 1B: Intermediate-power view showing irregularly arranged bundles of interlaced spindle-shaped cells (H&E
X40)

e 1C:Intermediate-power view showing areas of amyloid deposits (H&E X40)

e 1D:High-power view featuring cells with abundant pink eosinophilic cytoplasm and both shortand long spindle
nuclei, separated by a stroma containing fibrous tissue and amyloid (H&E X60)

3  DISCUSSION

3.1 Background

Medullary thyroid carcinoma (MTC) is a neuroendocrine malignancy of the calcitonin-producing parafollicular C cells,
distinct from the follicular-cell-derived cancers that make up the majority of thyroid malignancies. Estimates of its share
of thyroid cancers vary modestly across sources, from roughly one to five percent in the most frequently cited reviews
to as high as five to ten percent in other series. However, MTC consistently accounts for a disproportionate thirteen to
thirteen-and-a-half percent of thyroid-cancer-related deaths, reflecting biology more aggressive than that of well-
differentiated thyroid carcinoma. [1,3]

Approximately seventy-five percent of cases are sporadic, typically presented in the fifth to sixth decades of life,
consistent with the 72-year-old patient described here. In comparison, the remaining twenty-five percent are
hereditary, occurring within multiple endocrine neoplasia type 24, type 2B, or familial MTC. These hereditary MTC each
transmitted in an autosomal dominant pattern with near-complete penetrance for MTC and, depending on the
syndrome, associated risk of pheochromocytoma, primary hyperparathyroidism, mucosal neuromas, and a marfanoid
habitus. [2,9,10] Hereditary disease, particularly MEN2B, tends to present earlier, sometimes in infancy, which is why
germline RET testing is recommended for every newly diagnosed patient with MTC. [4]

The fifth edition World Health Organization classification of endocrine and neuroendocrine tumors, published in 2022,
reorganized thyroid tumor nomenclature, replacing the term variant with subtype for tumor subclasses and introducing
a histologic grading system based on mitotic count, necrosis, and Ki-67 index; more than fourteen morphologic subtypes
of MTC are now recognized, including papillary, follicular, giant cell, clear cell, and oncocytic patterns, alongside the
exceedingly rare spindle cell subtype represented in this case. [11,3]
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3.2 Pathogenesis, Pathophysiology

MTC arises from constitutive activation of the RET proto-oncogene, which encodes a transmembrane receptor tyrosine
kinase; germline gain-of-function mutations underline the hereditary MEN2 syndromes. Somatic RET mutations are
detectable in roughly forty-three to sixty-five percent of sporadic tumors, most commonly the M918T substitution in
exon 16. [12,13] RET M918T is designated the highest-risk category within American Thyroid Association hereditary
risk stratification and, in sporadic disease, correlates with larger tumor size at diagnosis, more advanced nodal and
distant disease, and inferior prognosis. [7]

Constitutively active RET signaling drives unchecked C-cell proliferation and invasion. At the same time, the neoplastic
cells retain their secretory phenotype, producing calcitonin and CEA and depositing calcitonin-derived amyloid within
the tumor stroma, a hallmark present across all morphologic subtypes, including the spindle cell pattern, and confirmed
by Congo red birefringence, as in this case. [14,5]

The precise mechanism of spindle morphologic transformation is not firmly established. However, a proposed
proteomic classification of MTC into metabolic, basal, and mesenchymal molecular subtypes found that RET M918T-
driven tumors are predominantly mesenchymal, offering a plausible molecular correlate for the spindle phenotype
observed here. [15]

3.3 Comparative Analysis of Our Case with Existing Literature.

The present case can be usefully compared with the largest published series of spindle cell MTC, four patients described
by Wang and Yang, whose IHC profile, calcitonin, chromogranin A, synaptophysin, CD56, and TTF-1 positive with
thyroglobulin negative, closely mirrors that reported here; however, all four of their patients remained alive without
recurrence at follow-up ranging from seven to eighty-four months, a considerably more indolent course than the
bilateral, node-positive, and eventually metastatic disease observed in this patient. [3]

Singh and colleagues reported a 50-year-old man with a smaller, localized tumor cured by total thyroidectomy in the
absence of metastatic disease, again illustrating a more favorable trajectory than the present case, which was RET
M918T-positive and high-risk from the outset. [16]

Mondal and colleagues described a patient with a strikingly similar symptom profile, hoarseness, dyspnea, and
dysphagia, together with nodal metastasis diagnosed through the same fine-needle aspiration, Congo red, and calcitonin
pathway applied in this case. [5] Saini and colleagues emphasized that exclusively spindled aspirate smears raise a
broad differential, including spindle epithelial tumor with thymus-like differentiation and spindle cell variants of
anaplastic and papillary carcinoma, a pitfall this case similarly navigated through IHC and Congo red staining. [6]

Two older single-case reports, one describing a pseudoangiosarcomatous architectural pattern and another
documenting hepatic metastasis from spindle cell MTC diagnosed by fine-needle aspiration, further illustrate the
morphologic versatility of this subtype and its capacity to retain recognizable spindle morphology at distant metastatic
sites, a consideration relevant to this patient's own hepatic and mediastinal relapse. [17,18]

4 WHAT HAVE WE LEARNED FROM THIS CASE?

This case offers several practical lessons for clinicians confronting a thyroid mass with atypical or ambiguous
cytomorphology. Foremost, spindle cell cytology on thyroid fine-needle aspiration should never be presumed to
represent a benign stromal, sarcomatous, or melanocytic process without excluding MTC, given the well-documented
mimicry among these entities; glassy, amyloid-like background material should prompt Congo red staining and a
directed IHC panel before a diagnosis of anaplastic carcinoma, sarcoma, or melanoma is rendered. [6,5]

Second, markedly elevated serum calcitonin and CEA, as seen in this patient, remain powerful diagnostic clues that
should heighten suspicion for MTC even when cytology is morphologically unusual. Third, RET mutation testing should
be performed routinely at diagnosis, since the M918T mutation identified here is an established marker of aggressive,
high-risk disease that appropriately informed both the extent of surgery and, later, eligibility for targeted systemic
therapy. Fourth, postoperative surveillance with serial calcitonin and CEA measurement proved essential in this patient,
detecting biochemical relapse that preceded and predicted the subsequent identification of structural mediastinal and
hepatic metastases.

Finally, this case reinforces the practice-changing shift toward selective RET inhibitor therapy, selpercatinib or

pralsetinib, over older multikinase inhibitors in RET-altered advanced MTC, given the durable responses and favorable
tolerability demonstrated in this patient and reported in the pivotal trials supporting these agents. [8,19] Taking
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together, this case does not challenge existing knowledge so much as reaffirm, with a concrete and aggressive example,
the importance of a systematic cytologic, IHC, and molecular diagnostic pathway for spindle cell thyroid lesions.

Abbreviations

e  Medullary thyroid carcinoma (MTC);
e Fine-needle aspiration (FNA);
e Immunohistochemical (IHC)

5 CONCLUSION

This report describes a rare and diagnostically challenging spindle cell subtype of medullary thyroid carcinoma ina 72-
year-old man whose markedly elevated calcitonin, amyloid-rich spindle cell cytology, and confirmatory
immunohistochemical profile allowed a definitive preoperative diagnosis despite morphology that could easily have
been mistaken for anaplastic carcinoma, sarcoma, or melanoma. The tumor's RET M918T mutation, extensive bilateral
nodal metastasis, and subsequent mediastinal and hepatic relapse illustrate the aggressive end of the clinical spectrum
reported for this subtype, in contrast to the more indolent courses described in most prior spindle cell MTC cases. The
patient's sustained response to a selective RET inhibitor after relapse further demonstrates the practical value of
routine RET testing in guiding systemic therapy for advanced disease. By documenting the complete diagnostic
pathway, from FNA and Congo red staining through immunohistochemistry, molecular testing, and RET-directed
treatment, this case adds a well-characterized, high-risk example to the limited body of literature on spindle cell MTC.
It reinforces the systematic diagnostic approach needed whenever a thyroid gland spindle cell lesion is encountered.
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