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Clinico-Pathological Profile of Anaplastic Thyroid Carcinoma in
an Endemic Goiter Area
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Introduction: Anaplastic thyroid cancers (ATCs) usually present in the sixth to seventh decades of life and little is known about the
disease in young patients. The aim was to analyze the clinicopathological characteristics diagnosed with ATC in an iodine-deficient area.
Material and Methods: The medical records of 100 patients diagnosed with ATC at a tertiary care hospital between 1991 and 2013 were
reviewed. Results: The mean age of patient was 58 years. About 34 patients were <50 years. The common presentation was that of a rapidly
growing fixed and hard mass (64%). Due to rapid expansion, 27% patients experienced severe pain. About one-third presented as sudden
enlargement of pre-existing goiter over few weeks. The median duration of symptoms before diagnosis was 3 months. About 41% presented
with lymph node enlargement and 31% with distant metastasis. The diagnosis was established with fine-needle aspiration or core biopsy.
Histopathology was available in 32 patients and showed four major patterns: spindle cell (9), giant cell (7), epithelioid (5), squamoid (1),
mixed type in 10 patients. Eight patients presenting with stridor required emergency tracheostomy for airway control. Total thyroidectomy with
or without lymph node dissection was possible in 21 patients. Patients received radiotherapy with or without chemotherapy. Median overall
survival was 3 months. Overall survival was significantly better in patients receiving some form of treatment. Conclusion: ATC in endemic
goiter areas presents at an earlier age. One-third of ATC is due to anaplastic transformation of pre-existing goiter and majority of the patients
refuse treatment due to dismal outcome.
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INTRODUCTION The aim of this study was to analyze the clinico-pathological
characteristics of patients who were diagnosed with ATC in
an iodine-deficient area, for which we reviewed the medical
records of ATC patients treated in our hospital.

Although <2% of all thyroid carcinomas are anaplastic
thyroid cancer (ATCs), it account for 14%-39% of thyroid
carcinoma deaths.!'? The incidence of ATC has decreased
after the introduction of iodination of salt,>* suggesting that
a low-iodine diet may contribute to the higher incidence of MarteriALs aND METHODS

ATC. The medical records of 100 patients diagnosed with ATC at
SGPGI between 1991 and 2013 were reviewed. The diagnosis
was confirmed by dedicated pathologists through histological
analysis of surgical specimens in operated cases. For
nonoperated cases, diagnosis was made through cytology or

The aggressive nature and rarity of ATC make it difficult to
determine patient outcome, especially in single-institution
studies with small cohorts and short follow-up. In fact,
ATC is classified as Stage IV thyroid carcinoma according
to the American Joint Committee on Cancer (AJCC), Addrass 1 p or Roma pradh
rega.rdless of the tgmor size or the p r.esence .Of lymph node Department of Endocrrti!r?: S‘erggrl;,elglr]glar:';\z:ﬁohrér E(r)r;:ila Irr?stitﬁ?é
or distant metastasis.’) ATC presents in the sixth to seventh of Medical Sciences, Lucknow - 226 010, Uttar Pradesh, India.
decades of lifel®” with <5% of cases seen in patients E-mail: drromapradhan@gmail.com
aged <40 years!”! and little is known about the disease in
young patients.
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core biopsy. We collected data on demographic characteristics
of patients including age, gender, place of residence, duration
of disease before diagnosis, presence of pre-existing goiter,
and whether the operation was done or just fine-needle
aspiration (FNA) biopsy. Staging was done according to AJCC.
Special attention was focused on the histopathological findings
in the operated patients and the presence of pre-existing
well-differentiated thyroid cancer. Treatment offered and
treatment accepted by the patient was also noted.

Follow-up data on whether patients were still alive or when
they died were gathered through interviews of patients or their
families through postal or telephonic media. Overall survival
was defined as the time from the first day to the date of death
from any cause. Survival curves were estimated using the
Kaplan—Meier method.

ResuLts

Basic demographic and clinical characteristics of ATC patients
are shown in Table 1. The age of patients was ranged from 36
to 80 years (mean: 58 years). About 34 patients were <50 years
and only 3 patients were <40 years. The youngest patient
was 36-year old. There were 45 male and 55 female patients,
yielding a ratio of 1:1.2 [Table 1].

The most common presentation was that of a rapidly
growing fixed and hard mass (64%). Due to rapid expansion,
27% patients experienced severe pain. About one-third of
patients (36%) presented as sudden enlargement of pre-existing
goiter over few weeks. Associated signs and symptoms are
presented in Table 2. The median duration of symptoms before
diagnosis was 3 months (range 8 days to 60 months). About
41% presented with lymph node enlargement. At the time
of diagnosis, 31% presented with distant metastasis, most
frequent site being lungs (70%). Tumor was 5-10 cm in 61%,
>10% in 36%, whereas rest had tumor <5 cm.

The diagnosis was established with either FNA or core
biopsy [Table 3]. Cytological results were available in
75 patients, 58 patients were given the diagnosis of anaplastic
carcinoma, whereas 17 had a different diagnosis given on
FNA (seven had poorly differentiated, three were medullary
thyroid, two were suggestive of either poorly differentiated or
medullary, two follicular variant of PTC, one each for colloid
and squamous cell, whereas cytology of one patient was
suspicious of malignancy). In these 17 patients, the diagnosis
of ATC was established by histopathology (core biopsy or
surgical specimen). The cytological pattern obtained by FNA
was based on the presence of pleomorphic cellular population
in a necrotic background. The tumor cells were bizarre, oval- to
spindle-shaped, dyscohesive elements showing anisocytosis,
and irregular sometimes multiple nuclei.

Histopathology was available in 32 patients and showed
four major patterns: spindle cell (n = 9) [Figure 1], giant cell
(n="17), epithelioid (n = 5), squamoid [Figure 2] (n = 1), mixed
spindle and giant (n = 9), and mixed squamoid + spindle

Table 1: Demographic and clinical characteristics

Number Percentage
Gender
Male 45 45
Female 55 55
Age (years)
<20 0 0
20-40
41-60 58 58
>60 39 39
Preexisting goiter
Yes 36 36
No 64 64
Duration of goiter (years)
1-10 14 43
11-20 11 31
>20 10 26
Treatment taken
Yes 52 52
No 48 48
Surgical intervention
Yes 33 62
No 20 38
Table 2: Clinical presentation
Clinical presentation Number  Percentage
Rapidly enlarging mass 64 64
Voice change 44 44
Dysphagia 40 40
Dyspnea 38 38
Pain 27 27
Stridor requiring emergency tracheostomy 8 8
Table 3: FNA and HP correlation
Number Percentage
FNA
Anaplastic 58 58
Others 17 17
Not available 25 25
HP 42 (38) 42

FNA: Fine-needle aspiration, HP: Histopathology

(n = 1). Squamoid pattern was characterized by formation
of distinct nests of irregular configuration with moderate
pleomorphism. When the tumor was predominantly composed
of spindle cells [Figures 1 and 4], the cells had a sarcomatoid
appearance often arranged in fascicles resembling a sarcoma.
The giant cell pattern was characterized by a high degree
of pleomorphism than that of other patterns with numerous
giant cells with large anaplastic cells containing single or
multiple hyperpyknotic nuclei and eosinophilic cytoplasm.
Epithelioid types [Figure 3] are characterized by polygonal
cells with a clearly epithelial appearance, growing in solid
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nests, intermingled by desmoplastic stroma. All four patterns
had high mitotic activity, large foci of necrosis, and high-degree
invasiveness. Seven tumors contained residual foci of
well-differentiated (three papillary, one follicular) or poorly
differentiated tumors (n = 3).

Patients underwent either all or some of the following
investigations, like chest x-ray, indirect laryngoscopy,
neck ultrasound, bone scan, Contrast enhanced computed
tomography (CECT) neck, and mediastinum, for determining
the extent of locoregional invasion and feasibility of resection.

Eight patients presented with stridor and required emergency
tracheostomy for airway control. Five patients underwent
debulking surgery for relief of airway obstruction. In all these
five cases, the thyroid was found to be densely adhered to strap
muscles and trachea and complete resection was not possible;
three of them underwent tracheostomy intraoperatively.

Total thyroidectomy was possible in 8 [Table 4] patients,
whereas total thyroidectomy with some form of lymph node
dissection was done in 13 patients.

Out of 21 patients that underwent total thyroidectomy, 14 of
them had pre-existing goiter. The mean duration of symptoms
before presentation was 4.6 months. Ten (47%) patients
had initial cytology other than anaplastic. Five patients
had differentiated and poorly differentiated component on
histopathology. Pathological characteristics are described in
Table 5.

Patients received radiotherapy with or without chemotherapy
(cisplatin/adriamycin). Radiotherapy was given with
either palliative intent where dose of 20-30 Gy given in

Table 4: Treatment

n=46 Percentage

Type of surgery

Tumor reduction 3 7.9

Lobectomy 2 53

Total thyroidectomy 8 21.0

TT + dissection 13 342
Only chemotherapy 4 10.5
Only radiotherapy 9 23.6
CT+RT 7 18.4
Combined S + CT + RT 5 13.1
S +RT 2 53
S+CT 1 2.6

Table 5: Pathological characteristics of operated patients

Variable (n=21) Value
Size of lesion 7.3 cm (0.8-16)
Size of lesion (<5 cm: >5 cm) 4:17
Lymph node metastasis 8
Extrathyroidal extension 13

Lymphatic invasion
Vascular invasion

Figure 1: Microphotograph from anaplastic carcinoma thyroid shows
spindle cells present in short fascicles infiltrated by lymphomonuclear

inflammatory infiltrate and frequent mitotic figures including atypical
mitosis (H and E stain, 200 x magnification)

Figure 2: Microphotograph shows islands of squamous cells with clear
cytoplasm (H and E stain, 400x Magnification)

irregular vesicular nuclei and abundant cytoplasm (H and E stain,
400x magnification)
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5-10 fractions or radical intent where the thyroid bed and the
neck was given 50-70 Gy by either conventional fractionation
or hyper fractionated radiotherapy. Seven patients received
hyper fractionated radiotherapy with chemotherapy. Eight
patients who had undergone surgery (total thyroidectomy)
received some sort of adjuvant therapy. Survival data were
available in 36 patients. Median overall survival was 3 months.
Overall survival was significantly better in patients receiving
some form of treatment [Figure 5].

Discussion

ATC is one of the most aggressive solid tumors to affect
humans with average 5-year survival of around only 3.6%.
The aim of this paper was to study the clinic-pathological
profile of ATC from an endemic goiter area. More than 90% of
all patients in the reported literature are >50 years.”!% Infact,
anaplastic carcinoma is rare under 40 years of age.[''l Age has
been found to be an independent prognostic factor in ATC.
However, the mean age of our patients was 58 years and 34%
were <50 years of age. This is in contrast to world literature,
where the ATCs affect patients a decade later.'” Tennvall
et al." reported that the median duration of symptoms before
diagnosis was 1.5 months, whereas in our series, the median
duration of symptoms was 3 months. The most common
presentation was that of a rapidly growing fixed and hard mass
as seen in 64% of our patients. This is similar to the study
by Giuffrida et al.'¥ Regional lymph node swelling (41%)
and neck pain (27%) along with usual systemic symptoms
of anorexia and weight loss that are commonly present at the
time of diagnosis were similar to other reported literature.!'”! In
ATC, distant metastases are observed in 20%—50% of cases at
the time of diagnosis. In study by Hundahl ez al.,[') metastases
are found in half of patients at presentation with one-fourth
developing metastasis during the course of disease and lungs
being the most common sites of metastasis.® In our study, 31%
presented with distant metastasis at the time of diagnosis and
the most frequent site being lungs (70%). Pre-existing goiter

Figure 4: Spindle cell component of anaplastic carcinoma showing
marked nuclear pleomorphism (H and E stain, 400 x magnification)

or a family history of goiter!'® and previously undetected
long-standing thyroid cancers have been identified as risk
factors for ATC. One-third of our patients had pre-existing
goiter for mean duration of 16 years.

The diagnosis of ATC is usually made by FNA cytology.
However, FNA may sometimes be inconclusive in view of
extensive necrosis, in which case core biopsy may be needed.
In our study, FNA was available in 75 cases and a diagnosis
of ATC was correctly made in 58 cases (77%).

The histopathological type depends on the admixture of four
main patterns: spindle cell, giant cell, and squamoid and
epithelioid. These patterns often coexist and are not predictive
of patients’ outcome. The sarcomatoid type (spindle or giant
type) predominated in 25 specimens (78%).

Only 51% patients accepted some form of treatment. The rest
did not accept any form of treatment once the diagnosis and
prognosis was explained. Treatment modalities for ATC include
combination therapy with surgical resection for local control,
external beam radiotherapy, and chemotherapy. The combination
of surgery and radiotherapy is the most effective treatment
available in controlling local disease.[''®! Radical resection of
tumor is considered to be an important therapy in tumors that
are locally advanced.'"” Total thyroidectomy with or without
lymph node dissection was possible in 21 patients. Out of these
patients that underwent total thyroidectomy, 66% of them had
pre-existing goiter. The mean size of lesion was 7.3 cm. About
47% patients had initial cytology other than anaplastic. The
initial cytology was papillary, follicular, medullary thyroid, and
poorly differentiated types in these 10 patients. The decision of
total thyroidectomy in 10 patients was based on cytology report
of a tumor with better prognosis. In the remaining 11 patients
with an FNA diagnosis of ATC, total thyroidectomy was possible
without causing excessive morbidity.

The best results are obtained by multimodal treatment.?:!%2"
Only five of our patients received combined multimodality
treatment (surgery + chemotherapy and radiotherapy).

Survival Functions

treatment
S o | yes
“no
~+-yes-censored
0.8+ —no-censored

a
@
1

Cum Survival
o
by

0.2

0.0

T T T T T T T T
00 20 40 6.0 80 100 120 140

duration

Figure 5: Survival image
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ConcLusioN

ATC may present a decade earlier in iodine-deficient areas;
otherwise, the clinico-pathological profile of our patients is
not different from that of iodine-sufficient areas. Patients with
clinical suspicion of ATC should undergo core biopsy. Total
thyroidectomy may be offered upfront if it can be performed
without causing significant morbidity. When end of life issues
are discussed, most patients opt for comfort care rather than
entering into an active treatment program.
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