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ANAPLASTIC THYROID CARCINOMA (ATC) 
is a highly aggressive malignant thyroid tumor, and 
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Abstract.  The aim of this study was to clarify the histopathological features of anaplastic thyroid carcinoma in patients 
who achieved long-term survival.  We reviewed 88 anaplastic thyroid carcinoma cases in which the patient survived less 
than 3 months (short-term survival), and 68 anaplastic thyroid carcinoma cases in which the patient survived more than one 
year (long-term survival) from the database of the Anaplastic Thyroid Carcinoma Research Consortium of Japan.  We 
examined these cases both histologically and immunohistochemically.  Six (6.8%) short-term survival cases and 27 (39.7%) 
long-term survival cases were considered not to be anaplastic thyroid carcinoma after central review.  Of these, 12 were 
revised to papillary carcinoma with squamous cell carcinoma.  In cases without chemotherapy, long-term survival was 
significantly more common if there was a pre-existing tumor, epithelial growth, or lymphocytic infiltration, and short-term 
survival was more common if neutrophilic infiltration was present.  In cases with chemotherapy, long-term survival was 
significantly more common if epithelial growth or a squamous cell carcinoma component was present, whereas short-term 
survival was more common in cases with rhabdoid cells.  Immunohistochemical results were not related to survival.  Some 
long-term survival cases showed histological findings other than those typically associated with anaplastic thyroid 
carcinoma.  The presence of a pre-existing tumor, epithelial growth, a squamous cell carcinoma component, no neutrophilic 
infiltration and lymphocytic infiltration may therefore be favorable prognostic factors in anaplastic thyroid carcinoma.
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accounts for less than 2% of all thyroid malignancies 
[1].  The prognosis is abysmal, with a mortality rate of 
over 90% and a mean survival of 6 months after diag-
nosis [2].  Microscopically, ATC is wholly or partially 
composed of undifferentiated cells with immunohisto-
chemical or ultrastructural features of epithelial differ-
entiation.  Pre-existing thyroid disease is a major eti-
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ing to the manufacturer’s recommendations.  For cyto-
keratin AE1/AE3, p53, and p63 immunostaining, we 
defined cases as positive if more than 50% of tumor 
cells were stained.  In order to estimate the Ki-67 label-
ing index (LI), we counted at least 500 carcinoma cells 
in the hot-spot areas observed under ×400 magnifica-
tion, and calculated the percentage of positively stained 
nuclei.  The relevant information of each case was 
retrieved from the ATCCJ database.

The study protocol was reviewed and approved by 
the Institutional Review Board of the Cancer Institute 
Hospital in 2011 (#2010-1103), and each of the par-
ticipating institutions also approved the protocol.  
Statistical analysis was performed using StatFlex V6 
software (Artech Co., Osaka) with the chi-squared or 
Student’s t test.  P-values less than 0.05 were consid-
ered to be statistically significant.

Results

The revised diagnoses of 156 ATC cases are sum-
marized in Table 1.  The diagnosis of ATC was recon-
firmed in 123 cases (78.8%), but the other 33 cases 
were found not to be ATC, including 6 of the 88 STS 
cases (6.8%) and 27 of the 68 LTS cases (39.7%).  Of 
the non-ATC cases, 22 (66.7%) were reclassified as 
PC.  They included PC with SCC (12 cases), PC with 
squamous metaplasia (3 cases), PC with a focal insular 
component (2 cases), a columnar cell variant (2 cases), 
and a diffuse sclerosing variant (1 case).  The other non-
ATC cases included PDC, carcinoma showing thymus-
like differentiation (CASTLE), SCC, mucoepidermoid 
carcinoma, and metastatic carcinoma.

Out of 123 patients reconfirmed as having ATC, 59 
patients (30 with STS and 29 with LTS) underwent 
chemotherapy, while the remaining 64 patients (52 
with STS and 12 with LTS) underwent surgery without 
chemotherapy.  Chemotherapy was more frequently 
used in the LTS group (70.7%) than in the STS group 
(36.6%).  The mortalities from ATC among the STS 
and LTS groups were 100% (80/80) and 74.1% (20/27).  
The incidence (86.3%, 69 of 80 cases) of invasion into 
the surrounding organs in the STS group was higher 
than that (24.4%, 10 of 41 cases) in the LTS group.

We compared the STS and LTS groups with respect 
to the administration of chemotherapy, but found no 
significant differences regarding gender, age, or immu-
nohistochemical staining results for cytokeratin AE1/
AE3, p63, p53, TTF-1, or Ki-67 (Table 2 and 3). 

ologic factor for ATC, and it is frequently coincident 
with conditions such as papillary carcinoma (PC), fol-
licular adenoma (FA)/carcinoma (FC), poorly differ-
entiated carcinoma (PDC), or nodular goiter [1, 2].  A 
component of squamous cell carcinoma (SCC) or sar-
coma may also be present.  Although ATC has diverse 
histopathological features, to date none have been 
found to have prognostic significance.

The ATC Research Consortium of Japan (ATCCJ) 
was established in January 2009 as a multi-center reg-
istry that accumulates, analyzes, and reviews all infor-
mation for ATC available in Japan.  We noticed that 
some ATC patients survived for a relatively long time 
after surgery, chemotherapy, or radiotherapy.  To clar-
ify the histopathological features of ATC cases show-
ing long-term survival, we microscopically reviewed 
all cases registered on the ATCCJ database.  The aim of 
this study was to clarify the histopathological features 
of ATC in patients who achieved long-term survival.

Materials and Methods

In the ATCCJ database, 721 ATC cases were regis-
tered from 38 Japanese institutions by the end of 2011.  
We extracted 88 ATC cases in which the patient sur-
vived less than 3 months (short-term survival; STS) 
and 68 ATC cases in which the patient survived longer 
than 1 year (long-term survival; LTS) from this data-
base.  Representative hematoxylin and eosin (HE)-
stained preparations were provided from each insti-
tution for this study.  They included four cases that 
only needle core biopsy specimens were provided.  
In 126 ATC cases (85 STS cases and 41 LTS cases), 
unstained preparations for immunohistochemical study 
were also provided.  Three pathologists (M.H., A.S., 
and K.K.) reviewed the HE-stained preparations based 
on the WHO classification [2].  The immunohisto-
chemical examination was performed using the fol-
lowing antibodies: anti-Ki-67 (MIB1, 1:200 dilution, 
DAKO, Carpinteria, CA, USA), anti-cytokeratin AE1/
AE3 (AE1/AE3, 1:2 dilution, DAKO, Carpinteria, 
CA, USA), anti-p63 (4A4, 1:100 dilution, DAKO, 
Carpinteria, CA, USA), anti-p53 (DO7, 1:200 dilu-
tion, DAKO, Carpinteria, CA, USA), and anti-TTF-1 
(8G7G3/1, 1:100 dilution, DAKO, Carpinteria, CA, 
USA).  The staining was carried out using the Dako 
Cytomation Autostainer Universal Staining System 
(Dako Cytomation, Carpinteria, CA, USA) and the 
Envision kit (Dako, Carpinteria, CA, USA) accord-
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Amongst cases without chemotherapy, LTS was 
associated with a pre-existing tumor, epithelial growth 
(Fig. 1a), and lymphocytic infiltration (Fig. 1b), whilst 
STS was associated with neutrophilic infiltration (Fig. 
1c) (Table 2).  With regard to the pre-existing tumor, we 
excluded one STS case that was diagnosed by needle 
core biopsy specimen and precursor lesions remained 
unclear.  In cases with chemotherapy, LTS was associ-
ated with epithelial growth and a SCC component (Fig. 
1d), whereas STS was associated with the presence of 
rhabdoid cells (Fig. 1e) (Table 3).  Inflammatory infil-
tration was not related to the survival of patients who 
underwent chemotherapy.

Discussion

Histologically, ATC is a mixture of pleomorphic cells, 
spindle cells, and squamoid cells, and shows consider-
able variation in both the proportion and distribution 
of these cell types.  Additionally, a number of variants 
such as paucicellular, rhabdoid, small cell, osteoclas-
tic, carcinosarcoma, and lymphoepithelioma-like have 

Table 1  Revised diagnosis of 156 cases originally registered as 
anaplastic thyroid carcinoma

STS
(n = 88)

LTS
(n = 68)

Total
(n = 156)

Anaplastic carcinoma 82 (93.2%) 41 (60.3%) 123 (78.8%)
Other carcinomas or conditions 6 (6.8%) 27 (39.7%) 33 (21.2%)

Papillary carcinoma 22
with squamous cell carcinoma 12
with squamous metaplasia 3
with focal insular omponent 2
columnar cell variant 2
diffuse sclerosing variant 1

Poorly differentiated carcinoma 2
Carcinoma showing 
thymus-like differentiation 2

Squamous cell carcinoma 1
Mucoepidermoid carcinoma 1
Metastatic carcinoma 1
Carcinoma, unclassified 1
Malignant lymphoma 1
Atypical adenoma 1
Granulation tissue 1

STS, short-term survival; LTS, long-term survival.

Table 2  Comparison of short- and long-term survival cases of 
anaplastic thyroid carcinoma without chemotherapy

STS
(n = 52)

LTS
(n = 12) P

Male gender 22 (42.3%) 4 (33.3%) 0.568
Age mean ± SD 72.3 ± 11.8 69.3 ± 8.0 0.299
Pre-existing lesions

Papillary carcinoma 19 (36.5%) 7 (58.3%) 0.166
Follicular carcinoma 8 (15.4%) 4 (33.3%) 0.151
Not detected 25 (48.1%) 1 (8.3%) 0.012

Histological findings
Spindle cells 8 (15.4%) 2 (16.7%) 0.912
Rhabdoid cells 20 (38.5%) 2 (16.7%) 0.152
Epithelial growth 5 (9.6%) 5 (41.7%) 0.006
Squamous cell carcinoma 
component 6 (11.5%) 3 (25.0%) 0.227

Background
Neutrophils 18 (34.62%) 0 (0%) 0.016
Lymphocytes 23 (44.23%) 10 (83.3%) 0.015

Immunohistochemistry
Cytokeratin AE1/AE3# 20/43 (46.5%) 5/8 (62.5%) 0.406
p63# 9/43 (20.9%) 2/8 (25.0%) 0.744
p53# 12/43 (27.9%) 3/8 (37.5%) 0.585
TTF-1 0/43 (0%) 0/8 (0%) 1.000
Ki-67 labeling index >50% 24/43 (55.8%) 6/9 (66.7%) 0.549

STS, short-term survival; LTS, long-term survival.  # Cases were 
considered to be positive if more than 50% of tumor cells were 
reactive for the antibody. 

Table 3  Comparison of short- and long-term survival cases of 
anaplastic thyroid carcinoma with chemotherapy

STS
(n = 30)

LTS
(n = 29) P

Male gender 11 (36.7%) 9 (31.0%) 0.648
Age mean ± SD 62.1 ± 8.7 66.8 ± 9.2 0.031
Pre-existing lesions

Papillary carcinoma 10 (34.5%)* 13 (44.8%) 0.421
Follicular carcinoma 5 (17.2%)* 7 (24.1%) 0.517
Not detected 14 (48.3%)* 9 (31.0%) 0.180

Histological findings
Spindle cells 4 (13.3%) 1 (3.5%) 0.687
Rhabdoid cells 15 (50.0%) 4 (13.8%) 0.003
Epithelial growth 2 (6.7%) 8 (27.6%) 0.032
Squamous cell carcinoma 
component 0 (0%) 7 (24.1%) 0.004

Background
Neutrophils 13 (43.3%) 10 (34.5%) 0.486
Lymphocytes 6 (20.0%) 8 (27.6%) 0.494

Immunohistochemistry
Cytokeratin AE1/AE3# 6 (28.6%) 10 (55.6%) 0.088
p63# 2 (11.8%) 5 (38.5%) 0.087
p53# 11 (52.4%) 5 (29.4%) 0.154
TTF-1 2 (9.5%) 0 (0%) 0.168
Ki-67 labeling index >50% 18 (85.7%) 12 (63.2%) 0.100

STS, short-term survival; LTS, long-term survival.  # Cases were 
considered to be positive if more than 50% of tumor cells were 
reactive for the antibody.  * n=29.  One case diagnosed by needle 
core biopsy specimen was excluded.
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malignancies or conditions.  We suggest that a cen-
tral review board of expert pathologists should have 
be given a significant role in establishing an accurate 
diagnosis in cases of suspected ATC, particularly if the 
patient has survived longer than one year.

In general, the differential diagnoses of ATC includes 
PDC, PC with squamous differentiation or fasciitis-
like stroma, Riedel thyroiditis, dedifferentiated medul-

been described [1, 2].  In 23–78% of ATC cases, pre-
existing or coexisting well-differentiated carcinoma or 
PDC have been demonstrated [1].  Therefore, the dif-
ferential diagnosis of ATC is very broad, and careful 
examination is needed before making a diagnosis.  The 
findings of the present study reflect this difficulty, as 
33 of 156 cases (21.2%) initially diagnosed as ATC by 
local pathologists were subsequently found to be other 

Fig. 1 Histology of anaplastic thyroid carcinoma (Hematoxylin and eosin stain)  
a: Carcinoma cells showing epithelial growth (×10).  b: Lymphocytic infiltration in the stroma (×40).  c: A large number 
of neutrophils are seen among the carcinoma cells (×20).  d: Carcinoma cells showing squamous differentiation (×20).   
e: Carcinoma cells with rhabdoid features (×40).  
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lary carcinoma, sarcoma, primary or secondary SCC, 
spindle epithelial tumor with thymus-like differenti-
ation (SETTLE), and CASTLE [1, 2].  According to 
our results, carcinomas with squamous cell compo-
nents were much more difficult to diagnose accurately.  
Papillary carcinomas with SCC components were most 
frequently diagnosed as ATC by local pathologists.  As 
long-term survival can be expected in such cases [3], it 
is important to distinguish it from ATC associated with 
pre-existing PC and an SCC component.  Squamous cell 
differentiation in ATC is usually focal and not one of the 
dominant histologic findings [1].  The presence of kera-
tinization, intercellular bridges, and positivity for p63 
and/or high-molecular weight cytokeratin indicates that 
it has differentiated to squamous epithelium [4-8].  The 
diagnosis of ATC should require the presence of undif-
ferentiated cells without these other findings. 

Some prognostic factors have been described in 
ATC, such as age >60 years, tumor size >5 cm, the 
extent of the disease, the combined use of radiation 
and surgery, and leukocytosis [9-14].  In the pres-
ent study, significantly more patients in the LTS 
group had undergone chemotherapy than in the STS 
group.  This suggests that chemotherapy is effective 
in some cases of ATC, and concurs with the findings 
of Higashiyama et al. [15].  No microscopic features 
related to the prognosis of ATC have previously been 
reported, and to our knowledge, this is the first report 
to identify potential prognostic histological findings in 
a large series.  In our study, the incidence of epithe-
lial growth was significantly higher in the LTS group, 
regardless of whether chemotherapy had been admin-
istered.  This finding may suggest a more indolent 
disease.  Furthermore, an SCC component was more 
commonly found in patients in the LTS group who had 
undergone chemotherapy, which may indicate that this 
component is chemo-sensitive.

Rhabdoid cells are large cells with eccentrically 
located nuclei and abundant, eosinophilic cytoplasm.  
Regardless of their location, they are a pathologi-
cal hallmark of an aggressive tumor [16].  Rhabdoid 
cells have been observed in 10% of anaplastic carci-
noma cases [17], and their presence is associated with 
a poor outcome [18, 19].  However, the significance of 
rhabdoid cells in anaplastic carcinoma remains unclear 
due to the very high mortality rate of this malignancy.  
A case of anaplastic carcinoma with rhabdomyoblas-
tic differentiation with a good clinical outcome was 
recently reported [20].  However, our data showed 

that rhabdoid cells were more frequently present in the 
tumors of patients in the STS group who had under-
gone chemotherapy.  Hence, as in other cancers, the 
presence of rhabdoid cells may indicate a poorer prog-
nosis or resistance to chemotherapy [21].

It is interesting that pre-existing tumors were more 
commonly detected in LTS cases.  ATC that has 
transformed from a pre-existing tumor may behave 
less aggressively than those that arise de novo.  
Alternatively, it may be that ATC cannot invade beyond 
the pre-existing tumor.

ATC has been shown to be associated with neutro-
philia and/or neutrophilic infiltration in the stroma [1, 
2, 14], which is a result of macrophage and granulo-
cyte colony-stimulating factor produced by the carci-
noma cells [22, 23].  Patients with leukocytosis had 
a significantly shorter survival than patients without 
leukocytosis [9, 14].  Similarly, we demonstrated that 
ATC associated with neutrophilic infiltration in the 
stroma was more frequently observed in STS cases 
compared to LTS cases.  In contrast, lymphocytic infil-
tration tended to be seen more often in LTS cases than 
STS cases.

In addition to histopathological factors, we evaluated 
a number of immunohistochemical markers to estab-
lish whether they had prognostic value.  Cytokeratin 
AE1/AE3, TTF-1, and p63 are markers of differen-
tiation to epithelial cells, thyroid follicular cells, and 
squamous cells, respectively.  P53 expression can help 
distinguish between anaplastic carcinoma and more 
differentiated thyroid carcinoma [24, 25], and MIB-1 is 
a marker of cell proliferation, and the labeling indexes 
in ATC are considerably higher than those in the other 
thyroid carcinomas [26].  We did not find any relation-
ship between LTS and cell differentiation, low p53 pos-
itivity, or a low MIB-1 labeling index.

In conclusion, we found that some ATC cases in 
which the patient survived for more than 1 year in 
fact showed histological findings other than the usual 
ATC.  The presence of a pre-existing tumor, epithelial 
growth, a SCC component, no neutrophilic infiltration, 
and lymphocytic infiltration may be favorable prognos-
tic factors in ATC.
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