Poorly Differentiated Thyroid

Carcinoma

Poorly differentiated thyroid carcinomas are diagnostically
controversial, as there is a lack of consensus regarding diag-
nostic criteria [1-3]. Poorly differentiated thyroid carcino-
mas usually occur in older patients (>50 years) and are more
common in [taly and Latin America (4-7 % of thyroid car-
cinomas) and less common in the United States [4]. These
tumors are morphologically and prognostically intermediate
between well-differentiated and anaplastic thyroid carci-
noma [2, 5]. An operational pathologic definition offered in
2007 included insular and trabecular variants, but not solid
lesions or more differentiated tumors that may have a poor
prognosis, such as tall cell, columnar, diffuse sclerosing, and
oncocytic lesions [2]. At a consensus conference in Turin in
2006, 12 thyroid pathologists evaluated 83 tumors without
knowledge of clinical parameters and devised a diagnostic
algorithm for the diagnosis of poorly differentiated thyroid
carcinoma to include “(1) presence of a solid/trabecular/
insular pattern of growth, (2) absence of the conventional
nuclear features of papillary carcinoma, and (3) presence
of at least one of the following features: convoluted nuclei;
mitotic activity >3 x 10 HPF [high-power fields]; and tumor
necrosis” [5]. A subsequent study of 56 cases from the Mayo
Clinic and 96 from the University of Turin in northern Italy
validated the Turin criteria [6]. The prevalence of poorly
differentiated carcinoma in the United States was 1.8 and
6.7 % in the northern Italy cases. Tumor characteristics were

similar, except extensive vascular invasion and prevalent
insular growth was less common in the US cases than the
Italian cases [6]. The Turin criteria work well for cases from
mountain areas such as northern Italy, where most thyroid
carcinomas with high-grade features also have a solid/trabec-
ular/insular growth pattern [3]. However, this algorithm may
not work as well for cases from other geographic areas that
may have tumors with more heterogeneous architectural and
cytologic features, and some pathologists base their diagno-
sis on only high-grade features, mitotic index, and necrosis,
irrespective of the growth pattern [3]. Tumor necrosis and
high mitotic activity, rather than growth pattern or histologic
subtype, may be prognostic in thyroid tumors [1]. Poorly
differentiated tumors have lower relapse-free and cause-spe-
cific survival rates than well-differentiated tumors, and poor
differentiation and age affect survival [7]. Extrathyroidal
infiltration also affects disease-free survival [7]. Aggressive
surgery for tumors with gross extrathyroidal extension has
resulted in satisfactory locoregional control [8]. Although
the benefit of iodine-131 is unclear, it has been recommended
for all patients postoperatively because of its lack of morbid-
ity and potential for benefit [2]. External-beam radiotherapy
has been suggested for T3 tumors without distant metastasis,
all T4 tumors, and all tumors with regional node metastases
[2]. The 5-year overall survival rate for poorly differentiated
thyroid carcinoma is 47 % [8].
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Fig.9.1 Poorly differentiated thyroid carcinoma. This poorly differen-
tiated thyroid carcinoma has a characteristic insular growth pattern.
Growth patterns vary, but the most common are insular, trabecular, and
solid [5]. A peritheliomatous pattern admixed with fibrosis and/or
necrosis also may occur [9]
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Fig.9.2 Poorly differentiated thyroid carcinoma. Areas of necrosis are
seen in this poorly differentiated thyroid carcinoma. The differential
diagnosis of poorly differentiated thyroid carcinoma includes medul-
lary thyroid carcinoma, follicular carcinoma, the solid variant of papil-
lary thyroid carcinoma (PTC), and carcinoma metastatic to the thyroid.
Follicular carcinomas lack necrosis and show a lower grade of cytomor-
phology and less prominent mitotic activity compared with poorly dif-
ferentiated carcinomas. The solid variant of PTC has nuclear PTC
cytomorphology. Medullary thyroid carcinoma has neuroendocrine
nuclei with stippled chromatin and is positive for chromogranin, synap-
tophysin, and calcitonin. Poorly differentiated carcinomas stain with
thyroid transcription factor 1 (TTF1) and thyroglobulin, although thy-
roglobulin may be focal [10]. Carcinoma metastatic to the thyroid usu-
ally is negative for TTF1, except for lung adenocarcinomas

Fig.9.3 Poorly differentiated thyroid carcinoma. This poorly differen-
tiated thyroid carcinoma has focal necrosis, hyperchromatic tumor
cells, and mitotic activity. These tumors show a high Ki67 proliferative
index; p53 staining, when present, may be focal [10]. 7P53 mutations
are identified in 20-30 % and aberrant p53 overexpression in 40-50 %
of cases [11]. BRAF, RET/PTC, and NTRKI abnormalities occur in a
small percentage of patients [11]. H-, K-, and N-RAS mutations are
identified in about 50 % of cases [12]. In a series of 65 poorly differenti-
ated thyroid carcinomas, RAS mutations in codon 61 were the most
common genetic abnormality (23 %), whereas no KRAS, RET/PTC, or
PAXS8/peroxisome proliferator-activated receptor-y alterations and only
a single BRAF mutation were found (in a tumor with residual tall cell
PTC) [13]. RAS mutation was a negative prognostic parameter in these
tumors [13]

Fig.9.4 Poorly differentiated thyroid carcinoma. This poorly differen-
tiated thyroid carcinoma has uniform tumor cells with hyperchromatic
nuclei containing small nucleoli. Vesicular nuclei are focally present.
Although the nuclei are atypical, extensive anaplastic nuclear features,
as seen in anaplastic thyroid carcinoma, are not identified
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