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Anaplastic thyroid cancer is the most advanced and aggressive thyroid cancer. It is very rare and is
found in less than 2% of patients with thyroid cancer. It most commonly occurs in people over the
age of 60 years. It is usually diagnosed at later stages when the disease has already spread to
surrounding structures or has grown large enough to compress the trachea or esophagus causing
pressure symptoms. The patient here, a 75-year-old female, presented with a large swelling in the
front of the neck in euthyroid status which was diagnosed as anaplastic thyroid cancer and was
managed surgically and the surgical specimen was sent for histopathological examination. The
presence of osseous metaplasia with mature bone formation in anaplastic thyroid carcinoma is a rare
entity and has been discussed in this case report.
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Introduction

Thyroid cancer, a malignant tumor of the thyroid
gland is relatively uncommon compared to other
cancers. Papillary thyroid cancer is the most
common type of all thyroid cancers. Anaplastic
thyroid cancer is the most advanced and aggressive
thyroid cancer. Anaplastic thyroid cancer is very rare
and is found in less than 2% of patients. It most
commonly occurs in people over the age of 60 years
[1]. Most cases at the time of diagnosis are
associated with extensive local disease spread and
distant metastasis in 20%-50% of cases accounting
for high mortality rates [2]. Patients with anaplastic
thyroid cancer (ATC) face a uniformly dismal
prognosis, with average 5-year survival rates of
around 7% and a median survival time of 6 months
[3]. The major cause of death of this high-grade
malignancy is either distant metastasis or is due to
the involvement of the vital structures of the neck

(4] [5].

Anaplastic thyroid cancer may present with various
symptoms. Most often it presents as a lump or
nodule in the neck. These tumors grow very quickly
and often the growth can be seen by the patient or
their family/friends. In some cases, anaplastic
thyroid cancer presents as a neck mass with
difficulty in swallowing, difficulty in breathing, or
hoarseness of voice if one of the vocal cords is
paralyzed by the tumor. About 10% of patients have
anaplastic thyroid cancer that is present only in the
thyroid, and approximately 40% of those diagnosed
have cancer that is localized in the neck and/or
lymph nodes. The remaining patients have
anaplastic thyroid cancer that has metastasized to
other parts of the body at the time of diagnosis [1].
Anaplastic thyroid carcinoma has shown
histopathological variants in the past in the form of
chondrosarcomatous differentiation or osteoclastic
variants [6] [7]. Osseous metaplasia with mature
bone formation has been reported on various
occasions in follicular adenoma of the thyroid. Here
we present a case of the rare occurrence of osseous
metaplasia with mature bone formation in a patient
with anaplastic thyroid carcinoma which has been
documented only once in the past.

Case Report

A 75-year-old female presented with complaints of
swelling in the anterior aspect of the neck for 2
months and pain at the site of swelling for 1 month.

The patient who was apparently alright 2 months
back noticed the swelling, which showed sudden
progression in size in the past 1 month associated
with pain. She had occasional dysphagia to solids
with no respiratory complaints. There were no
endocrinological manifestations. On examination, a
tender swelling palpable in the neck with the local
rise of temperature and redness was seen. The
anterior-most part of the swelling was ulcerated
showing an unhealthy floor (figure 1,2). The patient
had symptoms of fever and pain during the course
of her stay in the hospital for evaluation.

Figure 1: Swelling in front of the neck showing
ulceration at its tip as seen in lateral view

Figure 2: Swelling in front of the neck showing
ulceration at its tip as seen from anteriorly

Plain radiograph of the neck revealed globular soft
tissue shadow in the anterior part of the lower neck
with sub-centimetre densities in the posterior part.
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Ultrasonography of the neck showed a heterogenous
lesion of 5.5 x 4 x 5.5cm in the right lobe of the
thyroid with a hypo-echoic lesion of 2.5x2cm with
punctate calcifications in the inner aspect of the
lesion with no evidence of significant
lymphadenopathy. Fine Needle Aspiration Cytology
(FNAC) of the swelling revealed a Bethesda
category- V lesion in the right lobe of the thyroid
gland.

High Resolution Computed Tomography (HRCT) of
the neck was done (figure 3) which showed a bulky
thyroid gland with multiple heterogeneously
enhancing nodules within. Few nodules in both lobes
of the thyroid show thick peripheral calcifications.
The laryngeal architecture is maintained. No
evidence of significant cervical lymphadenopathy.
Findings are suggestive of aggressive neoplasm of
the thyroid gland.

Figure 3: HRCT of the neck showing bulky
thyroid gland with multiple heterogeneously
enhancing nodules within.

Her blood investigation revealed hemoglobin of
9.1gm%, total leukocyte count of 12,680, TSH of
0.48, total T3, T4 of 57.84 and 10.71 respectively.
She was taken up for total thyroidectomy after
proper counselling & consent of the patient and her
relatives. Total thyroidectomy was done without
neck lymph nodes dissection. During the procedure,
both the RLN were visualized and no surrounding
structures involvement was seen.

The tissue was sent for histopathological
examination in formalin solution. Post-operative
period was uneventful with no voice changes. On
follow up after 7 days, suture line was healthy with
no complications. Due to poor performance status of
the patient, she wasn't given chemo or
radiotherapy.

Figure 4: Gross specimen, on cut section
showing greyish white areas of necrosis with
brownish compressed thyroid parenchyma.

On gross examination, both the lobes are hard and
gritty to cut. The cut section shows greyish white
friable tumor with areas of necro- sis along with
compressed surrounding brownish colored thyroid
parenchyma. (Figure 4).

Histopathology revealed Anaplastic carcinoma tumor
cells with osseous metaplasia (mature bone tissue
as marked by black arrows) (figure 5 & 6).
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Figure 5: Histopathology showing anaplastic
carcinoma tumor cells with osseous

metaplasia (mature bone tissue as marked by
black arrow)

Figure 6: 100X magnification

Figure 6: Histopathology showing anaplastic
carcinoma tumor cells with osseous
metaplasia (mature bone tissue as marked by
black arrow)

Discussion

Anaplastic thyroid carcinoma often originates in an
abnormal thyroid gland; a history of goitre is
reported in >80% of cases [8]. It is more common
in women than in men [9]. Most patients present
with a neck mass and symptoms of dyspnea,
dysphagia and dysphonia [10]. Anaplastic Thyroid
carcinoma is one of the rare thyroid cancers seen in
about 2% of the cases of thyroid malignancies [11].

In this case, the patient is a 75year old female with
no previous history of goitre, no symptoms of
tracheal or esophageal compression. The highly
variable microscopic appearance of Anaplastic
thyroid carcinoma can be broadly categorized into
three patterns that can occur alone or in any
combination: sarcomatoid, giant cell, and epithelial.

The secondary features of ATC include acute
inflammation, macrophage infiltration, and
osteoclast-like multi-nucleated giant cells. The other
reported rare variants of ATC to include paucicellular
variant [12]. angiomatoid [13].

Lymphoepithelioma-like, and small-cell variant.
Osseous metaplasia in follicular adenoma and
papillary carcinoma of the thyroid has been reported
frequently. Cases of ectopic bone formation and
extramedullary hematopoiesis in thyroid nodule
(goitre) have been reported too. But, osseous
metaplasia in anaplastic thyroid carcinoma has been
reported only once before in a study of 59 thyroid
malignancies of which 7 were diagnosed with ATC,
where the histopathological examination of one
patient showed spindle cells with osseous
metaplasia [14].

In our case, a differential diagnosis of metastatic
deposits of bone tissue in the thyroid could be
considered but the histopathology showed benign
bone tissue in the background of malignant ATC
cells hence confirming osseous metaplasia. The
median survival time of patients with ATC following
diagnosis is approximately 5 months [8]. The cause
of death is attributable to upper airway obstruction
and suffocation, which often develop despite
tracheostomy in 50% of patients with ATC; in the
remaining patients, the cause of death includes
complications of local and distant disease or therapy
[15].

If the tumor appears resectable, an attempt should
be made for total thyroidectomy with complete
gross tumor resection together with selective
resection of all involved local or regional structures
and lymph nodes [16].

Conclusion

Surgical excision is the mainstay of treatment in
anaplastic thyroid cancer. It is due to its aggressive
nature and early metastasis. Histopathological
confirmation of the clear margins and type of cancer
cells plays role in the prediction of the post-
operative course and prognosis of the patient.
Variants of anaplastic thyroid cancer such as
osseous metaplasia with mature bone formation are
rare. There is a paucity of literature about the
implications of such variants on the management
and prognosis of patients. Further studies are
needed for a better understanding of the disease.
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