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Anaplastic Carcinoma Thyroid in a Young Child – 
an Extremely Rare Occurrence
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A B S T R AC T
Anaplastic thyroid carcinoma (ATC), one of the most aggressive malignancies, is extremely rare in childhood. We present a case of 5-year-
old child who presented with rapidly progressing thyroid swelling and stridor, for which she underwent emergency tracheostomy  
and biopsy. Histopathological features were suggestive of ATC and the patient died within two months after diagnosis. ATC, though very 
rare in childhood, should be kept in the differential diagnoses of rapidly enlarging neck masses in children. To the best of our knowledge, 
this is the youngest case of ATC reported in literature.
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INTRODUCTION

Pediatric thyroid malignancy is an uncommon diagnosis with 
most cases presenting in the late teens (1). Children less than 
5 years account for less than 0.5% of the pediatric thyroid 
carcinomas, with more than 97% being differentiated can-
cers – papillary, follicular and medullary carcinomas in the 
decreasing order of frequency. Anaplastic thyroid carcino-
mas (ATC) are extremely rare in children with very few cases 
reported in the literature. Due to its aggressive course, mor-
tality rate is more than 95%. Most cases present with lymph 
node and systemic metastasis at presentation. There is no 
standard consensus in the treatment protocol for ATC n chil-
dren (2). To the best of our knowledge, this is the youngest 
case of ATC reported in literature till date.

CASE REPORT

A 5-year-old female child presented with a rapidly progres-
sive midline neck swelling over two months duration. There 
was associated pain and the child presented to emergency 
with stridor. On examination, thyroid swelling of size ap-
proximately 6 × 5 cm was seen with stretched out and shiny 

skin (Figure 1). The swelling was firm, tender and warm with 
restricted movement during deglutition. Child was in severe 
stridor, sitting in tripod posture due to bilateral cord palsy. 
There was no cervical lymphadenopathy. X ray soft tissue 
neck revealed a  large soft tissue mass in the anterior as-
pect of neck with marked tracheal luminal narrowing at the 
level of epiglottis (Figure 2). Emergency tracheostomy was 
performed followed by a biopsy from the thyroid mass, Con-
trast Enhanced Computed Tomography (CECT) scan showed 
a heterogeneously enhancing soft tissue lesion along with ne-
crosis, entirely replacing the thyroid gland, and encasing the 
trachea with significant luminal narrowing. Enlarged lymph 
nodes with similar appearance as the thyroid mass were seen 
in the right level II and III stations (Figure 3). Clinical differen-
tial diagnoses included carcinoma, lymphoma, germ cell tu-
mor and sarcoma. Serum calcitonin, thyroglobulin, AFP, beta 
HCG and LDH levels were all normal. There was no history 
of radiation exposure or family history of any thyroid cancer. 
Histopathology revealed sheets of atypical epithelial looking 
cells replacing the thyroid parenchyma with areas of necro-
sis. The tumor cells were large, polygonal with pleomorphic 
nuclei and prominent nucleoli along with numerous apoptot-
ic bodies and mitotic figures. Immunohistochemically, the 
tumor cells were positive for EMA [strong] and cytokeratin 

Fig. 1 A) Clinical picture before tracheostomy; B) After 5 days 
showing rapid growth and impending skin ulceration.

Fig. 2 X rays showing large soft tissue mass in the anterior aspect  
of neck with marked tracheal luminal narrowing.

Fig. 3 CECT scan axial (A) and coronal cuts (B) showing 
heterogeneously enhancing soft tissue lesion is entirely replacing 
the thyroid gland, encasing the trachea with gross luminal 
narrowing and metastatic neck nodes.

Fig. 4 (A), (B): 4×, 10× H&E. Undifferentiated Carcinoma, sheets of 
atypical epithelial looking cells replacing the thyroid parenchyma. 
Areas of necrosis are evident. (C) The tumor cells are large, 
polygonal with pleomorphic nuclei and prominent nucleoli along 
with numerous apoptotic bodies and mitotic figures (arrow), 40×, 
H&E. The tumor cells are focally immunopositive for pancytokeratin 
(D), diffusely immunopositive for Epithelial Membrane Antigen (E) 
and immunonegative for TTF-1 (F).
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[focal], confirming their epithelial nature, while were nega-
tive for LCA, EBV-LMP1, CD 3, CD 20, CD 30, ALK, CD 5, PLAP, 
CD117, TTF1 and thyroglobulin (Figure4). Overall features 
were suggestive of an undifferentiated ATC.

Due to extensive local disease, the child was planned for 
palliative chemotherapy and was started on docetaxel and 
doxorubicin. However, after 1st cycle of chemotherapy she 
succumbed to death due to disease progression.

DISCUSSION

Midline neck swellings in children have wide differentials like 
thyroid mass, dermoid cyst, lymph nodes, vascular malforma-
tions, thymic mass, etc. (3). Careful history about the onset 
of the symptoms, its course and past history of any radiation 
should be obtained from caretakers. Clinical examination 
can narrow down the provisional diagnosis, but radiology is 
usually warranted in young children as accurate clinical ex-
amination can often be difficult. However, thyroid origin was 
apparent on examination in our case. 

ATC incidence typically peaks at the 6–7th decade of life 
with mean age at diagnosis of 55–65 years (4). Mon et al de-
scribed a case of anaplastic carcinoma thyroid in a 12 year 
old female child which is the youngest reported case in the 
literature till date (5).The patients usually have an advanced 
disease at presentation and may have symptoms like hoarse-
ness, stridor, dysphagia, or skin ulceration depending on the 
extent of invasion, and superior vena cava syndrome due to 
thoracic inlet obstruction. Evaluation for local and systemic 
metastasis should done as there is a 50% chance of lymph 
node metastasis. Lungs, bone and brain metastasis have been 
reported in decreasing order of frequency (6).

ATC usually arises by dedifferentiation of differentiated 
thyroid cancer, but de-novo development from multinodu-
lar goiter has also been documented (4). It has been shown 
that they harbor the same BRAF mutation when they devel-
op from BRAF mutated papillary carcinoma. More than 20% 
of anaplastic carcinomas have differentiated component in 
histological sections, typically in patients having a history of 
long standing thyroid nodule with recent rapid increase in 
size and symptoms (7). Elevated serum thyroglobulin can be 
a marker of the differentiated component within the tumor 
rather than the anaplastic variant itself (8). Our child had 
normal serum thyroglobulin levels, and neither had any his-
tory of longstanding thyroid swelling nor any differentiated 
component in the biopsy, raising the possibility of de-novo 
genesis of anaplasia rather than dedifferentiation.

A CECT of neck with chest should be a minimum screen-
ing protocol in anaplastic carcinoma cases. Lee et al found 
that tumor necrosis was the most valuable parameter in CECT 
for differentiating anaplastic carcinomas from other thyroid 
masses (9). Other imaging modalities include contrast en-
hanced magnetic resonance imaging (CEMRI) and FDG-posi-
tron enhanced tomography. CEMRI has been shown to have 
superior sensitivity and specificity compared to CECT in de-
tecting local extension to soft tissue, esophagus and recur-
rent laryngeal nerve (10). However, FDG-PET is a valuable tool 
to differentiate ATC metastases, which are highly FDG avid, 

from more indolent metastases typically observed in differ-
entiated thyroid cancers (11).

Treatment options in ATC remain controversial. Due to 
the aggressive course of this condition, median survival is 
less than 5 months and mortality is more than 95% (2, 12). 
Aggressive surgery followed by chemotherapy and external 
beam radiotherapy and have shown to increase the survival 
in loco regionally confined diseases (13). Neo-adjuvant ther-
apy is also reported to de-bulk the disease which makes re-
section possible. Pudney et al. reported a median survival of 
13 months for five patients with stage IVB ATC treated with ei-
ther radiation therapy concurrent with doxorubicin, or induc-
tion with docetaxel, doxorubicin and cyclophosphamide (14).

CONCLUSION

ATC though very rare in childhood, should be kept in the 
differential diagnosis of rapidly enlarging neck masses in 
children. Early diagnosis and prompt therapy, especially in 
resectable cases, will help to improve the prognosis of this 
aggressive tumor.

CONSENT

Written informed consent was obtained from the parents for 
publication of this case report and accompanying images.
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