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Abstract: Mixed medullary-papillary thyroid carcinoma is a rare thyroid malignancy accounting for less than
1% of all the thyroid malignancies. Here we report a case of 50-year-old female with complaints of gradually
increasing thyroid swelling for last 2 years. Fine-needle aspiration was suggestive of follicular neoplasm.
Serum calcitonin levels were elevated. The patient underwent total thyroidectomy with regional cervical lymph
node excision. Histopathological diagnosis of mixed medullary-papillary carcinoma of the thyroid was given.
The aim of presenting this case is to know about this entity for its prognostic implications and to prevent
diagnostic dilemmas.
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I.  Introduction

Thyroid carcinomas are divided in two major groups [1] depending on their embryogenic origin; those
arising from the neuroectodermal derivation of the fourth branchial arch (parafollicular or medullary
carcinoma), and those of foregut endodermal origin arising from the base of the tongue (follicular and papillary
carcinomas).

Medullary thyroid carcinoma (MTC) accounts for 5-10 % of all the thyroid malignancies while
papillary thyroid carcinoma (PTC) represents about 90% of the cases [1, 2]. It is also known to show many
cytoarchitectural variations. Mixed medullary-papillary thyroid carcinoma, a variant of MTC is a rare
malignancy and is known to represent less than 1 % of all thyroid malignancies [2]. Very few cases have been
reported so far.

Classification of thyroid tumors by the World Health Organization (WHO) includes mixed medullary-
follicular carcinoma [3]. It describes tumors showing morphological features of medullary carcinoma with
immunoreactivity for calcitonin along with follicular (or papillary) carcinoma with immunoreactivity for
thyroglobulin. Under this entity tumors showing mixed medullary and follicular components have been
observed more often than medullary mixed with papillary carcinoma.

Il.  Case Presentation

A 50 year old female patient presented with painless palpable mass in lower part of right side of neck,
increasing in size over 2 years. The patient had hoarseness of voice, but no symptoms of toxicity or
hypothyroidism. Patient denied a family history of thyroid malignancy, radiation exposure or other
endocrinopathies.

Physical examination showed well demarcated nodule moving with deglutination. It measured about
3.5 cmin its largest diameter. It was not adherent to any adjacent structure.

Serum levels of free triiodothyronine, free thyroxine, and thyrotrophin were within normal ranges, and
anti-thyroperoxidase/anti-thyroglobulin autoantibodies and anti-thyroglobulin antibodies (anti Tg Ab) were
negative. Preoperative serum calcitonin level was elevated (45.8 ng/L) (chemiluminescence immunometric
assay kit with reference interval in adults: less than 11.5 ng/L for men and less than 4.6 ng/L for women) while
the levels of serum calcium, phosphorous and parathyroid hormone were normal.

An ultrasound examination suggested thyroiditis with multinodular goiter. Fine needle aspiration
(FNA) of the nodule suggested diagnosis of follicular neoplasm.

Urinary levels of vanyl mandelic acid and catecholamine were normal. The patient was screened
negative for multiple endocrine neoplasia (MEN). A chest X-ray and abdomen ultrasound scan were
unremarkable.

The patient underwent hemithyroidectomy with regional cervical lymph node dissection. The cut
surface of the thyroid specimen is shown in Fig. 1. Surgical specimens of thyroid measured 3 cm x 2.5 cm x 2
cm. The cut surface of the thyroid specimen showed single greyish white nodule with areas of hemorrhage and
adjacent thyroid tissue. Four lymph node measured 0.5 cm x 0.5 cm each.
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Fig. 1. Gross- Thyroid specimen - cut surface showing white nodule and adjacent thyroid tissue.

The microscopic analysis of the tumor with low and high power view is shown in Fig. 2 to Fig. 6.
Microscopically, tumor cells were arranged in nests separated by homogenous hyaline stroma as seen in Fig. 2.
The tumor cells were polygonal to spindle shaped having pale eosinophilic cytoplasm and oval to spindle
shaped nucleus as observed in Fig. 3. Mitotic activity was low, and no area of necrosis or hemorrhage was
observed. The focus of tumor comprised of papillary fronds and fibrovascular core as seen in Fig. 4 and 5
respectively. These were lined by cuboidal cells having round to oval nuclei with nuclear clearing (ground glass
appearance), overlapping and grooving (Fig. 6). Foci of PTC were not separated from MTC by unaffected
thyroid parenchyma. Lymph nodes showed no metastasis.

Fig. 2. Tumor cells arranged in nests separated by homogenous hyaline stroma.

Fig. 3. Polygonal to spindle shaped tumor cells having pale eosinophilic cytoplasm
and oval to spindly nucleus.
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Fig. 6. Nucleus show typical ground glass appearance and nuclear grooving.

I1l.  Discussion
The thyroid carcinomas are divided in two groups, based on the proposed cell of origin the groups are,
1. Follicular and papillary tumors arising from follicular cells; and 2. Medullary neoplasms arising from
parafollicular cells [4]. The simultaneous occurrence of MTC and PTC in the same thyroid is a rare
phenomenon that can occur as a mixed tumor showing dual differentiation [5] or a collision tumor (i.e., a tumor
with two separate and different components) [4-6].
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In the presented case, lesions with features of MTC and PTC were detected in same locations and were
not separated by a normal thyroid tissue. Thus it is a case of a mixed tumor showing dual differentiation.

Albores-Saavedra et al. [7] reported two cases of mixed medullary-papillary carcinoma of the thyroid
showing intimately admixed distinctive population of medullary and papillary carcinomas in which medullary
component predominated.

Matias-Guiu et al. [8] described a case with two components of medullary and papillary carcinomas
which merged imperceptively in some areas and were clearly separate in few other areas.

Gero et al. [4] reported a case of collision tumor of medullary and papillary thyroid carcinoma. The
case showed predominantly a papillary component and a separate small firm white nodule grossly which
demonstrated medullary carcinoma. Similar three cases were reported by Rossi et al. [2]

According to WHO [3], male to female ratio of mixed thyroid carcinoma is 1.3:1. Patients usually
present with a “cold” thyroid nodule. Some of these mixed thyroid tumors have been shown to occur in kindreds
with inherited MTC caused by germline RET mutation. With course of progression lymph nodes are involved.
Distant metastasis to lung, liver, mediastinum or bone are also seen.

The cellular origin for the simultaneous occurrence of MTC and PTC carcinoma is not exactly
established, yet histogenesis of our case may be explained by several hypothesis. One is of common stem cell
origin, with the potentiality of dual differentiation of both C cell and follicular cell elements. The second
hypothesis is divergent differentiation, in which, some cells of medullary carcinoma differentiate towards a
follicular phenotype by the acquisition of additional molecular defects. The third is field effect hypothesis. In
other words, a common oncogenetic factor stimulates neoplastic transformation of both C cells and follicular
cells. The last hypothesis is that a separate conditional neoplastic transformation takes place in both C cell and
follicular cells i.e. collision tumor. It may not be possible to speculate which hypothesis is dominantly operative
in such cases [9].

A precise diagnosis of this uncommon variety of mixed thyroid carcinoma is fundamental for both
adequate treatment of patient and genetic screening for excluding Multiple Endocrine Neoplasia 2 (MEN2)
syndromes and familial medullary thyroid carcinoma (FMTC). Treatment of mixed medullary—follicular (or
papillary) carcinoma is driven by medullary component, and early diagnosis is essential. It is difficult to
comment upon the prognosis of such combined thyroid carcinomas as few cases have been reported [10].
Patients with papillary carcinoma have the highest relative survival of 10 years, while MTC is considered to
have a worse prognosis, difficult to cure and more likely to recur [11]. However, according to WHO, prognosis
of mixed medullary and follicular thyroid carcinoma depends upon the medullary component [3]. Hence, the
presence of the medullary component makes the prognosis worse as compared to pure papillary carcinoma.

IV.  Conclusion
A case of MTC and PTC mixed tumor showing dual differentiation is presented. Overall, mixed MTC-
PTC is a rare clinical entity. Due to its prognostic implications, thorough sampling is important for accurate
diagnosis of this type of tumor to avoid diagnostic dilemma.
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