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Cytological misdiagnosis of high-grade medullary
thyroid carcinoma with papillary-like nuclear features:
A case report
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ABSTRACT

Medullary thyroid carcinoma is an uncommon form of thyroid cancer that arises from the parafollicular C cells.
In this case report, a high-grade medullary thyroid carcinoma is discussed, which was initially diagnosed as pap-
illary carcinoma due to the presence of papillary-like nuclear features in the cytological evaluation. A 65-year-
old female presented to the ear, nose, and throat department with a palpable neck mass. Based on the cytological
features of the fine needle aspiration (FNA), a diagnosis of 'malignant, papillary carcinoma', (Bethesda category
6) was made. After surgery, histological and immunohistochemical results led to a diagnosis of medullary thyroid
carcinoma. Papillary carcinoma-like nuclear features may also be observed in medullary thyroid carcinoma and
some cases could be mistakenly interpreted as papillary carcinoma in cytological examination.
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edullary thyroid carcinoma is an uncommon
Mform of thyroid cancer that arises from the

parafollicular C cells. Clinical findings, ul-
trasonographic features of the lesion, aspiration needle
washout fluid, and serum biochemical markers can be
helpful in establishing a diagnosis [1-3]. Immunohis-
tochemical studies, combined with characteristic cy-
tomorphological features observed in FNA samples,
can be used to reach a definitive diagnosis [4-7]. How-
ever, medullary thyroid carcinoma may show various
cytological and histological features that can be con-
fused with many thyroid neoplasms [8, 9]. This case
report discusses a high-grade medullary thyroid car-
cinoma with a rearrangement during transfection
(RET) proto-oncogene mutation, initially misdiag-

nosed as papillary carcinoma in FNA cytology due to
papillary-like nuclear features.

CASE PRESENTATION

A 65-year-old female presented to the ear, nose, and
throat department with a palpable neck mass. Ultra-
sonographic examination revealed a solid mass lesion
measuring 4-3 cm with irregular borders in the right
lobe of the thyroid. A FNA was performed on the iden-
tified lesion. The samples were subsequently stained
using Papanicolaou (PAP) and Giemsa stains. Al-
though the cell block contained insufficient cells, the
smears were cellular. Cytological examination re-
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Papillary-like nuclear features

Fig. 1. Cytological appearance of neoplastic cells (PAP, X400).

vealed nuclear enlargement, irregular borders, nuclear
clearing, grooves, and intranuclear pseudo inclusions.
The cytomorphological features resembled those of
papillary thyroid carcinoma, leading to an initial mis-
diagnosis. The cytological diagnosis was reported as
'malignant, papillary thyroid carcinoma' based on the
Bethesda classification (Fig. 1). The surgeon reviewed
the radiological and cytological findings and decided
to proceed with a total thyroidectomy. During surgery,
it was noted that the lesion was adherent to the trachea,

preventing the performance of a total thyroidectomy.
The surgery was completed with a right thyroidectomy.
Histological examination revealed a neoplastic lesion
invading the surrounding muscle tissue. Acantholytic
pseudopapillary structures were observed in the major-
ity of the lesion. Other areas showed focal solid, fol-
licular, and trabecular arrangements (Figs. 2 and 3).
The cells exhibited nuclear clearing, grooves, and in-
tranuclear pseudoinclusions. Numerous mitoses (15 in
2 mm?) were observed under high magnification. Im-

Fig. 2. Thyroid medullary carcinoma (H&E, x40).
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Fig. 3. Thyroid medullary carcinoma (H&E, x400).

munohistochemical staining showed positivity for
synaptophysin, chromogranin, thyroid transcription
factor 1 (TTF-1), monoclonal carcinoembryonic anti-
gen (m CEA), and calcitonin. The Ki-67 proliferation
index was 50% in focal areas and averaged 20%. After
surgery, histological and immunohistochemical results
led to a diagnosis of medullary thyroid carcinoma.
After the surgery, the patient's serum calcitonin level
was found to be high (1395 ng/L). Molecular testing
was conducted at the oncologist's request. Next-gener-
ation sequencing revealed a RET mutation in exon 16
(M918T) and exon 14 (V804L) of chromosome 10.

DISCUSSION

Medullary thyroid carcinoma represents a small pro-
portion of all thyroid cancers. While not always
achievable, preoperative diagnosis plays a crucial role
in developing appropriate treatment strategies for pa-
tients. Clinicians or pathologists evaluating cytological
samples should consider the possibility of medullary
carcinoma, which could help reduce the risk of misdi-
agnosis. A major cause of misdiagnosis in pathological
examination is the histological spectrum of thyroid
medullary carcinoma, which can mimic nearly all
other thyroid neoplasms [8, 9]. The presence of rare
variants of thyroid medullary carcinoma adds another
layer of complexity [10-12]. Azurophilic cytoplasmic

granules, the presence of amyloid, plasmacytoid or
spindle cells, and salt-and-pepper chromatin are the
key cytologic features of medullary thyroid carci-
noma. Papillary carcinoma-like nuclear features may
also be observed. Cases showing all the features of
‘Indented membrane, and lobulation, ground-glass
chromatin pattern and nuclear grooves' in cytological
examination were accepted as ‘medullary thyroid car-
cinomas with papillary-like nuclear features’ by
Yamao, and in the same study it was observed that
some cases could be mistakenly interpreted as papil-
lary carcinoma in cytological examination [13].
Numerous studies have explored the prognostic
features of medullary thyroid carcinoma [14-17]. Re-
cently, pathological grading has been advocated for
medullary thyroid carcinoma. Different systems have
been proposed for grading [18-20]. Mitosis, necrosis,
and Ki-67 proliferation index are the key parameters
used in these grading systems. In recent publications,
two-grade (high grade-low grade) and three-grade
(low-intermediate-high grade) classification systems
have been suggested for grading thyroid medullary
carcinoma. Based on these classification systems, our
case falls into the high-grade category, with a Ki-67
proliferation index of 20% and 15 mitoses per 2 mm?.
The occurrence of sporadic medullary thyroid carci-
noma is linked to somatic mutations in the RET gene
[21]. In our case, two mutations were identified in the
RET gene: exon 16 (M918T) and exon 14 (V804L).
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CONCLUSION

Although not always indicative of high-grade malig-
nancy, thyroid medullary carcinoma exhibiting papil-
lary-like nuclear features should be considered in the
differential diagnosis of cytological samples. Immuno-
histochemical studies can be conducted on both cell
blocks and smears, yielding reliable results.
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