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A b s t r ac t
Anaplastic thyroid cancer (ATC) is the most aggressive with the worst prognosis of thyroid malignancies. The malignant transformation from
preexisting differentiated thyroid cancer (DTC) remains ambiguous. Another rare cutaneous tumor known as dermatofibrosarcoma protuberans
(DFSP) has a low metastatic rate yet a high risk of recurrence. DFSP requires diagnosis by pathological examination, and the main treatment
is surgical resection with a good negative margin. We describe a young patient with malignant transformation of ATC from differentiated
papillary thyroid cancer with the collision of DFSP variants. A 42-year-old lady presented with left neck swelling, which developed 6 months
after total thyroidectomy and bilateral lymph node dissection for papillary thyroid carcinoma (PTC). Despite radioiodine ablation after surgery,
the swelling progressively increased in size. It involved the overlying surrounding skin and previous thyroidectomy scar. Serum thyroglobulin
was high, with low antithyroglobulin suggestive of local recurrence. A tissue biopsy of the lesion confirmed the anaplastic transformation of
PTC. She has unilateral left vocal cord palsy due to disease progression. Further fluorodeoxyglucose-positron emission tomography (FDG-PET)
scan revealed a positive uptake only in the left thyroid bed. She underwent debulking surgery, tracheostomy, and percutaneous endoscopic
gastrostomy, given her young age and good performance status. The final histopathology results showed a collision tumor of DFSP with
anaplastic thyroid carcinoma. The disease progressed, and she succumbed to the disease 6 months after surgery. DFSP variants and ATC are
two rare kinds of tumors. There are a few reports in the literature on metastatic DFSP variants to the thyroid gland. The diagnosis of ATC or
even DFSP is important as the management will be different in the intent of therapy. We report a case of these collision tumors for their rarity
and difficulty in their management.
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Introduction
Anaplastic thyroid cancer (ATC) is the deadliest thyroid solid tumor
in humans because of its aggressiveness and worst prognosis. It
is rare, constituting less than 2% of thyroid carcinomas. The best
evidence has shown that most ATC arise from the carcinogenic
malignant change that originates from preexisting DTC. Yet,
the carcinogenic mechanism of anaplastic transformation stays
undefined.
Dermatofibrosarcoma protuberans (DFSP) variants is a
low-grade soft tissue tumor that contributes to 1% of all soft tissue
sarcomas.1,2 It occurs in the dermis and subcutaneous tissues. It has
a unique histologic feature, but other diseases can also be imitated
by it. Histologically, several DFSP variants were defined, and it is
crucial to distinguish them to avoid misdiagnosis for the subsequent
appropriate treatment and prediction of clinical outcomes. We
describe a case of ATC with the occurrence of a DFSP variant in a young
patient. The final histology showed the anaplastic transformation
from a differentiated thyroid carcinoma with a DFSP variant.

Case Description
A 40-year-old female patient with an unknown medical illness was
referred for recurrent left neck swelling. She was diagnosed with
PTC and went through total thyroidectomy with bilateral central
lymph node dissection. This was followed by radioiodine ablation
postoperatively. She was well throughout the surveillance until
6 months after radioiodine ablation, she developed a left neck
swelling, which was associated with hoarseness of voice. The left
neck swelling was hard and fixed to the overlying skin and muscle of
the previous thyroidectomy scar. Serum thyroglobulin was elevated
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with low antithyroglobulin consistent with local recurrence. A neck
ultrasound revealed a left thyroid bed recurrence with multiple
cervical lymph nodes.
Clinical assessment of the neck shows left anterior neck swelling
with multiple cervical lymph node enlargements. It was hard
and fixed to the underlying muscle (Fig. 1). Preoperative indirect
laryngoscope shows left vocal palsy with fullness in the left pyriform
fossa. Her thyroid status also was normal.
Ultrasound-guided FNAC showed the presence of bizarre cells
suggestive of anaplastic carcinoma. Contrast-enhanced computed
tomography (CECT) thorax, abdomen, and pelvis showed bilateral
multiple lung metastases with thoracic metastasis (Fig. 2). The
diagnosis of malignant transformation of anaplastic thyroid
carcinoma from a previously distinguished thyroid carcinoma has
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been made. The scan of the FDG-PET exhibited positive uptake
in the left thyroid bed, which is a locoregional disease without
distant metastasis.
Since the patient is a young patient with good performance
status and an absence of distant metastasis, she underwent
a debulking surgery with tracheostomy and percutaneous
gastrostomy. Intraoperatively, the left thyroid bed lesion was
densely adhered to the underlying strap muscles and also overlying
skin. The left carotid artery was completely encased with trachea
infiltration. Subsequently, she had palliative radiotherapy and
succumbed to death 6 months after surgery. Histopathology with
immunohistochemistry confirmed the presence of anaplastic

Fig. 1: A recurrence of neck swelling with skin nodule involvement after
completion of thyroidectomy and lymph node dissection

thyroid carcinoma with the sarcomatoid variant as well as
high-grade DFSP of the skin (Figs 3A to H).

Discussion
The rarest yet with the worst prognosis is thyroid cancer, known
to be ATC. It commonly occurs in people over the age of 60 years.
It often presented with the rapid growth of neck mass with local
compressive or infiltrative symptoms. Studies have shown that ATC
derives from both DTC and poorly DTC (PDTC) since they may sustain
the mutations of the tumor they derive from. Histologically, the
ATC does not show any morphological features of follicular cells.3
Most ATC occurs in older patients, particularly those with a
long-standing thyroid tumor. Hence, it could be the root cause of

Fig. 2: CECT neck and thorax showing local recurrence in the left thyroid
bed and locally invasive (arrow)

Figs 3A to H: Photomicrograph of collision tumors: Dermatofibrosarcoma protuberans and anaplastic thyroid carcinoma. (A) Low power view of
a dermal tumor, formed of malignant spindle cells infiltrating through subcutaneous fat (H&E, x10); (B) The malignant spindle cells are structured
in the pattern of tight storiform, displaying pleomorphic vesicular nuclei and moderate cytoplasm (H&E, x200); (C) Immunohistochemically, the
cells of the malignant spindle are diffusely positive for CD34 (CD34, x200); (D) are CK AE1/AE3 negative (CK AE1/AE3, x400), consistent with the
diagnosis of dermatofibrosarcoma protuberans; (E) In other areas, a second population (black star) of malignant spindle cells are noticeable (H&E,
x100); (F) They display moderate to marked pleomorphic, hyperchromatic to vesicular nuclei, some with prominent nucleoli. Mitosis is occasionally
seen (circle) (H&E, x400); (G) The second population (black star) of malignant spindle cells are negative for CD34 (CD34, x100); (H) Demonstrates
CK AE1/AE3 diffuse positivity (CK AE1/AE3, x100), consistent with the diagnosis of anaplastic thyroid carcinoma, sarcomatoid variant
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the occurrence of anaplastic transformation. In the case presented,
she was first diagnosed with PTC at the age of 40. Subsequently,
6 months after thyroidectomy and bilateral central lymph node
dissection, and completion of single radioiodide ablation, she
developed a local recurrence in the left thyroid bed, which also
involved the overlying skin nodule. A guided biopsy of the left
thyroid bed recurrence showed a malignant transformation of ATC
from previously proven PTC.
The multimodal therapy for ATC comprises surger y,
radiotherapy, and chemotherapy. Systemic treatment with kinase
inhibitors has demonstrated a prolonged survival, especially in
metastatic disease. Despite the multimodality approach of ATC,
its prognosis is still dire. The average survival rate for ATC with
metastatic disease is 3–6 months. In this patient, the progression of
malignant transformation of ATC has been on 6 months after initial
curative surgery with subsequent radioiodide ablation.
The 8th version of the published American Joint Committee
on Cancer/tumor node metastasis (TNM) staging systems have
categorized ATC as a T4 tumor, which is defined as tumor extension
beyond the thyroid gland regardless of tumor size.4 The stage for
ATC is labeled as stage IV due to its systemic disease. When the
ATC is only intrathyroidal is then divided into 4A (IVA), while 4B
(IVB) in a gross extrathyroidal extension or cervical lymph node
metastases, and 4C (IVC) with the presence of distant metastasis,
respectively. This patient is already in stage IVC, but in view of her
young age and good performance status, debulking surgery with
tracheostomy and percutaneous gastrostomy is the best option
for her with palliative intent.
The approach to ATC is now shifting toward personalized
medicine, tailored to the clinical characteristic and genetic profile of
the patient. In general, no method can predict a thyroid neoplasm
that will undergo anaplastic transformation. The etiology of anaplastic
transformation in thyroid tumorigenesis remains unclear. Some
literature has recommended genetic profiling of BRAF mutation
analysis since systemic treatment with dabrafenib and trametinib
are preferred in BRAFV600E mutation.5 Others have presented that
Tp53 gene mutations are usually present in anaplastic tumors but
are seldom found in DTCs.6,7 In this case, molecular testing on
microsatellite instability containing MutS homologue (MSH), Mut L
homologue (MLH), post meiotic segregation homologue (PMS), cellular
surface receptor tyrosine kinase CD117, CD = cluster of differentiation
(Ckit/CD117) were all negative. There was no further genetic testing
done due to financial constraints. Therefore, she was given palliative
chemotherapy in a combination of cisplatin-based (Doxorubicin)
and Ifosfamide for both ATC and sarcoma despite a tyrosine kinase
inhibitor.
Meanwhile, a rare soft tissue tumor known as DFSP is categorized
as a sarcoma of intermediate-grade malignancy for its low rate of
metastasis yet aggressive local invasion. The cause of DFSP is still
unclear. A chromosomal translocation was involved in several
studies, leading to the fusion protein of COL1A1-PDGFB to tumor
growth through the mass development of the platelet-derived
growth factor (PDGF).8 There have been reports on DFSP also occurs
in preexisting scars and tattoos. In the case presented, this patient
had a previous thyroidectomy scar and subsequently underwent
another surgery of a similar collar incision.
Sarcomatoid ATC is known to simulate some soft tissue sarcomas.
It is a diagnostic challenge to differentiate sarcomatoid anaplastic
carcinoma from a true sarcoma in the absence of distinguished

components and inability of immunohistochemistry to display
an epithelial differentiation. Two histological features that help
to distinguish the sarcomatoid anaplastic carcinoma from the
actual sarcoma are: (1) the existence of angulated necrotic foci
with neoplastic cell palisading surrounding them as viewed in
glioblastoma of the central nervous system and (2) the possibility
of the spindle neoplastic cells to penetrate the large arteries and
the vein wall.8
Primary thyroid sarcoma is extremely rare, and it has
been suggested that sarcomatoid tumors of the thyroid
gland should be considered ATC.9 Some primary sarcomas
simulate the sarcomatoid ATC that have been reported, such as
angiosarcoma, chondrosarcoma, fibrosarcoma, leiomyosarcoma,
and osteosarcoma. Metastasis is also possible and necessary to be
ruled out clinically.9,10
Besides, the neoplastic and non-neoplastic spindle cells
in thyroid lesions can simulate a sarcomatoid pattern. This is
challenging for the pathologist; thus, further evaluation of
histopathology with immunohistochemistry helps to establish the
correct diagnosis.

C o n c lu s i o n
Malignant transformation of anaplastic from well-DTC tumor is
extremely rare in a young patient. The concurrence of ATC with
DFSP variants has not been reported to date.
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