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Anaplastic Transformation of Differentiated Thyroid Carcinoma
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Abstract: Anaplastic thyroid cancer (ATC) is one of the most aggressive malignancies that arise from transformation of pre-
existing differentiated thyroid cancer (DTC). However, the carcinogenic mechanism of anaplastic transformation remains
unclear. We describe a case for huge goiter diagnosed as papillary thyroid carcinoma, which underwent thyroidectomy. The
final histology showed anaplastic transformation. The clinical and possible etiological aspects are discussed.
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Introduction

Anaplastic thyroid cancer (ATC) ranks among
the most lethal of all human mahgnanmes
The majority of patients diagnosed with ATC
have evidence of distant metastatic disease at
presentation, and despite aggressive treatment
that includes surgery, chemotherapy, and
radiotherapy, almost all affected individuals
eventually die of their disease“®®. The fatal
disease course in patients with ATC represents
a dramatic contrast compared to the excellent
prognosis of individuals diagnosed with
differentiated thyroid cancer (DTC).
Fortunately, ATC is a rare type of thyroid
cancer representing less than 2% of newl
diagnosed malignant thyroid tumours®.
Considerable clinical, pathological, and
experimental evidence supports the hypothesis
that ATC transforms, or evolves from pre-
existing DTC") . Nonetheless, the etiology of
anaplastic transformation as a step in thyroid
tumorigenesis currently remains unclear.

We describe here a case of huge goiter
in an old lady who presented with pressure
symptoms, diagnosed as papillary carcinoma
thyroid, who underwent thyroidectomy and the
final histological diagnosis was confirmed as
anaplastic transformation.

Case Scenario

90-year-old female patient was admitted
through the Accident and Emergency, with
huge neck swelling of 10 years duration, stridor
attacks, shortness of breath, difficulty of
swallowing, change in voice and loss of weight.
She had no previous medical illness. On
admission, she was very ill, tachypnoeic. Neck
examination revealed huge swelling of the
thyroid gland more on the left side, with
lobulated surface. The neck veins were
severely engorged with dilated superficial veins
on the chest wall (Fig 1).

Laboratory investigations were within
normal limits, chest X-ray showed
compression of the trachea and multiple
nodules in both lungs. Fine needle aspiration
(FNA) showed papillary carcinoma. At
surgery, the patient was intubated with
difficulty as the trachea was kinked. The
tumor was invading the strap muscles and
the carotid vessels. Subtotal thyroidectomy
was performed. Postoperatively, the patient
was shifted to the surgical intensive care. On
extubation on next day, the patient was

doing well and there were no more pressure
symptoms. The serum calcium was 2.2

mmoI/L in the first post-operative day. On
the 6" day postop the patient developed
severe drop in O, saturation, due to the
extensive lung metastasis, reintubated and
transferred to surgical intensive care. She
expired on the 10™ postop day.

Huge goiter in a 90-year old lady during
anesthesia.

Fig. (1).

Discussion

In thyroid tumours the co-existence of well
and poorly differentiated tumour has led to the
hypothesis that poorly differentiated thyroid
tumours develop from well-differentiated type.
Currently there is no generally acceptable
technique for predicting which thyroid neoplasms
will undergo anaplastic transformation. In the
past investigators believed in that thyroid
stimulating hormone QTSH) played an important
role in this process ®. There is also clinical
evidence that irradiation has an etiological role in
anaplastic tumour development ©, and the
suggestion was raised that both TSH and
irradiaton may act as co-factors in the
transformation process. However, Abe et al 9
have demonstrated that growth and metabolic
activity of undifferentiated thyroid tumours is
independent of TSH function. Also minority of
individuals with ATC was found to have a history
of radiation exposure @

Our patient was a 90 year-old lady with a
long standing thyroid swelling is of some interest.
It was observed that anaplastic tumour evolution
occurs in older individuals, often with longer
standing history of a thyroid tumour or history of
incomplete resected thyroid tumour “**. This is
taken as the basis for the occurrence of
anaplastic transformation. The histopathological
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examination of the patient's specimen showed
association of anaplastic tumour with DTC with a
transitional zone (Fig. 2). The pathological
association of anaplastic tumour with DTC
component led to emergence of the anaplastic
transformation concept, which can be considered
as a form of post-malignant transformation
progression 19

Anaplastic tumour cell lines, grown in
culture or as xenografts in athymic mice, have
provided investigators with an experimental model
to study both the biology of the disease and the
effects of various treatment regimens “***. Some
authors presented molecular evidence that
suggests ATC arises from a pre-existing DTC “©.
Others described mutation of the Tp53 gene to be
commonly present in anaplastic tumours but rarely
presentin DTC @9,

A recent report showed that derangement
of the E-Cadherin/Catenin Complex is associated
with the transformation of DTC into ATC .
There is also a suggestion that loss of TCEAL4
expression, might be  associated  with
development of ATC from DTC 2. It is clear,

therefore, that debate still continues on the exact
aetiology in the transformation of DTC into
anaplastic type as the mechanisms that underline
the transformation of DTC into anaplastic are
complex and still awaits further clarification.

'.- ‘ y & -ﬁ . ‘;I._ _' .
Fig. (2 - B). Anaplastic carcinoma, thyroid, diffuse bizarre,
anaplastic cells, with enlarged, pleomorphic

nuclei, frequent mitosis, neither papillary nor
follicular differentiation seen.

ig. (2 - C). Both papillary carcinoma classical variant
in the left side of the picture transforming
into anaplastic carcinoma in the right side
of the picture (arrows denote the classical
papillary carcinoma).

References

1. Demeter JG, De Jong SA, Lawrence AM,
Paloyan E. Anaplastic thyroid carcinoma:
risk factors and outcome. Surgery 1991;
110:956-961.

2. Venkatesh YSS, Ordonez NG, Schultz PN,
Hickey RC, Geopfert H, Samaan NA.
Anaplastic carcinoma of the thyroid.
Cancer 1990; 66:321-330.

3. Passler C, Scheuba C, Prager G, et al.
Anaplastic (undifferentiated) thyroid
carcinoma (ATC). Langenbeck’s Arch Surg
199; 384:284-293.

4. Mclver B, Hay ID, Giuffrida DF, et al.
Anaplastic thyroid carcinoma: a 50-year
experience at a single institution. Surgery
2001;130:1028-34.

5. Ain KB. Anaplastic thyroid carcinoma. A
therapeutic challenge. Semin Surg Oncol
1999; 16:64-9.

6. Gillland FD, Hunt WC, Morris DM, et al.
Prognostic factors for thyroid carcinoma. A
population-based study pf 15,698 cases
from the Surveillance, Epidemiology and
End Results (SEER) program 1973-1991.
Cancer 1997; 79:564-73.

7. Wiseman SM, Loree TR, Rigual NR, et al.
Anaplastic  transformation of thyroid
cancer. Review of clinical, pathologic, and
molecular evidence provides new insights
into disease biology and future therapy.
Head Neck 2003; 25: 662-70.

8. Mooradian AD, Allam CK, Khalil MF, Salti
I, Salem PA. Anaplastic transformation of
thyroid cancer. Report of two cases and
review of the literature. J Surg Oncol 1983;
23:95-98.



96

10.

11.

12.

13.

14.

15.

Gamal Khairy

Getaz EP, Shimaoka K. Anaplastic
carcinoma of the thyroid in a population
irradiated for Hodgkin disease, 1910-1960.
J Surg Oncol 1979;12:181-189.

Abe Y, Ichikawa Y, Muraki T, Ilto K,
Homma M. Thyrotropin (TSH) receptor and
adenylate cyclase activity in human thyroid
tumors: absence of high affinity receptor
and loss of TSH responsiveness in
undifferentiated thyroid carcinoma. J Clin
Endocrinol Metab 1981; 52:23-28.

Junor EJ, Paul J, Reed NS. Anaplastic
thyroid carcinoma: 91 patients treated by
surgery and radiotherapy. Eur J Surg
Oncol 1992; 18:83-88.

Tan RK, finley RK llI, Driscol D, Bakamijian
V, Hicks WL Jr, Shedd DP. Anaplastic
carcinoma of the thyroid: a 24-year
experience. Head Neck 1995; 17:14-18.
Spires JR, Schwartz MR, Miller RH.

Anaplastic  thyroid carcinoma. Arch
Otolaryngol Head Neck. Surg 1988;
114:40-44.

Newland JR, Mackay B, Hill CS Jr, Hickey
RC. Anaplastic thyroid carcinoma: an
ultrastructural study of 10 cases.
Ultrastruct Pathol 1981; 2:121-129.
Knotsman KA, Jhiang SM, Capen CC.
Genetic alteration in thyroid cancer: the
role of mouse models. Vet Pathol. 2007;
44:1-14.

16.

17.

18.

19.

20.

Wiseman SM, Loree TR, Hicks WL Jr., et
al. Anaplastic thyroid cancer evolved from
papillary carcinoma: demonstration of
anaplastic transformation by means of the
inter-simple sequence repeat polymerase
chain reaction. Arch Otolaryngol Head
Neck Surg 2003; 129: 96-100.

Nakamura T, Yana |, Kobayashi T, et al.
p53 gene mutations associated with
anaplastic transformation of human thyroid
carcinomas. Jpn J Cancer Res 1992;
83:1293-1298.

Fagin JA, Matsuo K, Karmaker A, Chen DL,
Tang SH, Koeffler HP. High prevalence of
mutations of the p53 gen in poorly
differentiated human thyroid carcinomas. J
Clin Invest 1993; 91:179-184.

Wiseman SM, Masoudi H, Niblock P,
Turbin D, Rajput A, Hay J. et al
Derangement of the E-cadherin/Catenin
complex is involved in transformation of
differentiated to  anaplastic  thyroid
carcinoma. Am J Surg 2006; 191:581-587.
Akaishi J, Onda M, Okamoto J, Miyamoto
S, Nagahama M, Ito K, Yoshida A, Shimizu
K. Down-regulation of transcription
elongation factor A (Sll) like 4 (RCEAL4)
om anaplastic thyroid cancer. BMC
Cancer. 2006;1:6:260-268.



