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Paucicellular Variant of Anaplastic
Thyroid Carcinoma
A Mimic of Riedel’s Thyroiditis
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Anaplastic thyroid carcinomas usually pose no problems in histologic
diagnosis because of the obvious invasive growth, high cellularity, and
frank anaplasia. Two cases of a variant of anaplastic thyroid carcinoma
with peculiar gross and histologic features closely mimicking those of
Riedel’s thyroiditis are described in this report. The clinical features
were no different from those of the usual anaplastic thyroid carcinomas:
occurrence in elderly subjects, presentation with rapidly enlarging neck
mass associated with compression symptoms, and rapidly fatal out-
come. The tumors were infiltrative, hard, fibrotic masses that partly or
completely replaced one lobe of the thyroid, and extended to perithyroid
tissues. Histologically, they were predominated by acellular fibrous or
infarcted tissue with central dystrophic calcification, as well as hypo-
cellular foci comprising mildly atypical spindle cells intermingled with

collagen and small lymphocytes. Both cases showed permeation and
plugging of the arteries by tumor. Lymph node metastasis was docu-
mented in one case. The spindle cells were positive for epithelial mem-
brane antigen in both cases, and cytokeratin in one. The qualifying term
“paucicellular variant” accurately describes this uncommeon morpheo-
logic variant of anaplastic thyroid carcinoma. It is important to recog-
nize this variant so as not to mistaken it for Riedel’s thyroiditis, which is
a reactive condition with a very favorable prognosis. The distinguishing
features are as follows: presence of infarction, atypical cells in at least
some areas, atypical spindle cells obliterating large blood vessels, and
immunoreactivity for epithelial markers. (Key words: Thyroid neo-
plasm; Anaplastic thyroid carcinoma; Riedel’s thyroiditis) Am J Clin
Pathol 1996;105:388-393.

Anaplastic thyroid carcinoma comprises 5% to 10% of
all thyroid cancers, typically occurs in elderly subjects,
and is associated with a highly aggressive clinical
course.'~® Histologically, it is characterized by polygonal
cells, giant cells, and spindle cells that are present in vari-
able proportions.">® In most cases, the histologic diag-
nosis of these highly cellular, pleomorphic, and mitoti-
cally active tumors is easy. We report two cases with
unusual histologic features and very low cellularity,
closely mimicking Riedel’s thyroiditis, and propose des-
ignating this the “paucicellular” variant. This term is
adopted from the legend for an illustration of anaplastic
thyroid carcinoma that appears in LiVolsi’s book, Surgi-
cal Pathology of The Thyroid.®

CASE REPORTS

Case 1

A 54-year-old Chinese woman presented with a hard neck mass for 6
months associated with left vocal cord paralysis. Total thyroidectomy
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was performed because of a clinical diagnosis of thyroid carcinoma.
The histologic diagnosis made at that time was Riedel’s thyroiditis. The
patient died 1 year after surgery, and no autopsy was performed.

Case 2

A 85-year-old Chinese woman presented with a neck mass for 2
months, associated with dysphagia and hoarseness of voice. A thyroid
nodule and a hard cervical lymph node were found. Fine-needle aspi-
ration was performed twice on both lesions, and yielded mainly fibrous
tissue and some bland-looking spindle cells, with no definitive diagno-
sis being made. At surgery, the thyroid was found to be fixed to the
trachea and esophagus. A 1 cm piece of tissue taken for intraoperative
frozen section was reported to be a fibrous lesion, possibly Riedel’s thy-
roiditis; however, anaplastic carcinoma could not be ruled out. A thy-
roid lobe containing the lesion and a cervical lymph node were then
received for histologic analysis, and a final diagnosis of anaplastic car-
cinoma was made. The patient received one course of post-operative
radiotherapy. She was well at the last follow-up 10 months after the
operation. The patient then defaulted follow-up, and died 25 months
after diagnosis, but no autopsy was performed.

MATERIALS AND METHODS

The two cases were identified in the histopathology
files of Queen Elizabeth Hospital, Hong Kong, through
the years 1976 to 1994. The specimens had been fixed
in buffered formalin and processed in the usual way for
paraffin embedding. Four um thick sections were cut and
stained with hematoxylin and eosin. Selected sections
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were stained with elastic van Gieson. Immunohisto-
chemical studies were performed using the avidin-bio-
tin-peroxidase complex technique. The antibodies used
included those against cytokeratin (MNF116, Dako-
patts), monoclonal carcinoembryonic antigen (A5B7,
Dakopatts, Glostrup, Denmark), epithelial membrane
antigen (E29, Dakopatts), thyroglobulin (antiserum, Da-
kopatts), calcitonin (antiserum, Dakopatts), muscle-spe-
cific actin (HHF35, Enzo Biochem, New York, NY) and
desmin (D33, Dakopatts). Appropriate positive and neg-
ative controls were included.

PATHOLOGIC FINDINGS

Gross Findings

Both cases were similar. A 4.5 cm grayish-white firm
mass with irregular borders was present in one lobe. The
central portion was stony-hard and yellow due to hyalin-
ization and calcification. The lymph node in case 2 was
similarly made up of hard white tissue. The remaining
thyroid gland was unremarkable for case 1, but little nor-
mal thyroid tissue was seen in the specimen from case 2.

Histologic Findings

The most striking impression on histologic examina-
tion was an infiltrative lesion with large areas of fibrosis
and foci of calcification (Fig. 1). Although there were ar-
eas of genuine sclerosis, many of the “sclerotic” areas in
fact represented infarcted tissue, as evidenced by total
lack of stainable cells and the ghost shadow outlines of

FIG. 1. Low magnification appearance of tumor. A, The tumor is infil-
trative and remarkably hypocellular (case 2). B, The tumor infiltrates
between the thyroid follicles, and exhibits acellular zones (left lower
field) due to infarction (case 1).

F1G. 2. The acellular areas originate from an infarction process, as evi-
denced by the presence of ghost shadows of blood vessels (case 2).

blood vessels (Fig. 1B and 2). Interspersed throughout
was a hypocellular spindle cell proliferation that showed
an interlacing fascicular or storiform pattern (Fig. 3).
The spindle cells had relatively bland nuclei and indis-
tinct nucleoli, and mitotic figures were rare. They were
intermixed with abundant collagen fibers and some
small lymphocytes (Fig. 4). At the periphery, there were
areas with slightly higher cellularity, mild to moderate
nuclear pleomorphism and increased mitotic activity
(Fig. 5). The interface with the surrounding tissue was
sharp or infiltrative (Fig. 6), with entrapment of thyroid
follicles. The thyroid follicular epithelium did not ex-
hibit oncocytic changes (Fig. 4). In both cases, there was
unequivocal tumor plugging and obliteration of the ar-
teries, a phenomenon that was easier to appreciate in an
elastic stain (Fig. 7). The residual thyroid tissue appeared
unremarkable. A differentiated thyroid carcinoma com-
ponent could not be identified despite extensive histo-
logic sampling.

The lymph node of case 2 was almost completely re-
placed by hyalinized and infarcted tissue, with a narrow
rim of viable tumor at the periphery (Fig. 8).

Immunohistochemical Findings

In case 1, the tumor cells were negative for all markers
tested except for EMA and muscle-specific actin. For
case 2, there was staining for cytokeratin, EMA, and ac-
tin, but not the other markers (Fig. 7C).

Vol. 105« No. 4

20z IMdy g1 uo 1senb Aq 81195/ L/88¢E/F/S0 | /elone/dofe/wod dno-olwepeoe//:sdiy woli pepeojumoq



390

ANATOMIC PATHOLOGY

Original Article

F1G. 3. In the low cellularity areas, the spindly cells and collagen in-
teract to produce a storiform pattern (case 1).

DISCUSSION

Riedel’s thyroiditis is a very rare, chronic inflamma-
tory fibrosclerotic lesion with a favorable prognosis.®®'°
This condition was first recognized in 1883 by Berhard
Riedel, who later published three such cases.>'° Since
then, approximately 200 cases have been reported in the
English literature. Although it has been suggested that
Riedel’s thyroiditis may represent a late form of Hashi-
moto’s thyroiditis or De Quervain’s disease,'"'? this en-
tity now is widely considered to be a distinct entity and
to show a strong association with scleroinflammatory
processes of other sites, such as the mediastinum,'* ret-
roperitoneum,'*-?° bile ducts,?*?' and orbit.?*~2¢ Because
of the rarity of Riedel’s thyroiditis, few pathologists have
sufficient personal experience with this entity. As indi-
cated by Schwaegerle and colleagues, the incidence of
Riedel’s thyroiditis appears to have dramatically de-
creased in recent decades,?’ suggesting that this disease
has become less prevalent or that there was an over-diag-
nosis in the past. It is likely that some reported cases of
Riedel’s thyroiditis might have represented fibrosing

variant of Hashimoto’s thyroiditis or anaplastic thyroid
carcinoma.

In contrast to Riedel’s thyroiditis, anaplastic carci-
noma is less uncommon and constitutes 5% to 10% of all
thyroid carcinomas. Because it is one of the most aggres-
sive malignant tumors, a correct diagnosis and distinc-
tion from Riedel’s thyroiditis is of great importance.
Clinically, anaplastic thyroid carcinoma and Riedel’s
thyroiditis do share many similarities, rendering accu-
rate preoperative distinction very difficult: both show
strong female predominance, broad age range (although
the mean age of anaplastic thyroid carcinoma is in mid
60s and that of Riedel’s thyroiditis is late 40s), and pre-
sentation as rapid onset of a hard thyroid mass associated
with compression symptoms and fixation to adjacent
structures.'® In the great majority of cases, a histologic
diagnosis can be readily made because of obvious atypia
in the tumor cells. The paucicellular variant, as described
in this study, is liable to be mistaken for Riedel’s thyroid-
itis on histologic assessment. The first case in this report

FIG. 4. The marked sclerosis, hypocellularity and lymphoplasmacytic
infiltrate result in an appearance highly suggestive of Riedel’s thyroid-
itis or sclerosing Hashimoto’s thyroiditis. However, oncocytic changes
typical of the latter are not seen (case 2).

A.J.CP.+April 1996
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F1G. 5. Slightly more cellular areas characterized by spindly cells which
resemble myofibroblasts. Nuclear atypia is subtle. Occasional mitotic
figures (arrow) are seen. Note the sprinkling of lymphocytes, heighten-
ing the mimicry of an inflammatory process (case 2).

was originally misdiagnosed as Riedel’s thyroiditis. It
was recovered from the only example of “Riedel’s thy-
roiditis” in our files. In the second case, the possibility of
Riedel’s thyroiditis was seriously considered during diag-
nostic evaluation. The diagnoses made on this case by
a panel of pathologists in a slide exchange club were as
follows: Riedel’s thyroiditis (5 responses); benign mesen-
chymal proliferation (2 responses); anaplastic carcinoma
versus epithelioid hemangioendothelioma (1 response);
and sarcoma (2 responses), clearly illustrating the prob-
lems posed in diagnosis by this variant of anaplastic thy-
roid carcinoma.?® This variant is uncommon, and con-
stituted 5.7% of 35 cases of anaplastic carcinoma in our
files. Although the individual histologic features (spindle
cells, sclerosis, and infarction) have been alluded to or
illustrated in some series on anaplastic thyroid carci-
noma,'®7 this variant (with all the features occurring to-
gether as a predominant pattern) has not been singled
out to emphasize the problem in diagnosis.

The histologic mimicry of Riedel’s thyroiditis is due to
the low cellularity, presence of spindle cells resembling
fibroblasts or myofibroblasts, the general lack of obvious
nuclear anaplasia, and the sprinkling of lymphocytes.
The features that favor a diagnosis of paucicellular vari-
ant of anaplastic thyroid carcinoma over Riedel’s thy-
roiditis include: (1) coagulative necrosis, distinguishable
from sclerohyaline fibrosis by the presence of “ghost”
blood vessels and total absence of stainable nuclei, and
the prominence of infarction is probably attributable to
obliteration of blood vessels by tumor; (2) presence of
more cellular areas associated with nuclear atypia (al-
though often subtle) and mitosis in some foci, especially
at the periphery; (3) plump spindle cells plugging large
muscular vessels instead of phlebitis caused by lympho-
plasmacytic infiltrate around the vessel wall as in cases of
Riedel’s thyroiditis;®2° this is a well-recognized phenom-
enon in anaplastic thyroid carcinoma;'?7 (4) discrete in-
terface of the lesion with the surrounding tissue, favoring
a neoplastic rather than reactive process; and (5) lymph
node involvement, if present. Immunohistochemical

FIG. 6. More cellular growth in focal areas of the tumor. The fascicular
growth and the discrete invading front (arrows) favor the interpretation
of a neoplastic rather than inflammatory process (case 2).
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F1G. 7. The tumor shows obliteration
of blood vessels, which is a clue to the
diagnosis of anaplastic carcinoma
(case 2). A, The blood vessel in the
center shows luminal obliteration by
the spindie cells (neoplastic prolifera-
tion). B, Higher magnification show-
ing the presence of definite, albeit mild
to moderate, nuclear atypia. C, A cor-
responding field shows that the tumor
cells within and outside the blood ves-
sel are immunoreactive for cytokera-
tin.

studies may support the diagnosis of carcinoma over fi-
broblastic reaction of Riedel’s thyroiditis if staining for
cytokeratin is positive (a phenomenon reported in 50%
to 100% of anaplastic thyroid carcinoma),!*® although
caution is required in interpretation because myofi-
broblasts can show sporadic staining for cytokeratin.
Judging from the clinical features and aggressive behav-
ior, the paucicellular variant of anaplastic thyroid carci-
noma appears to be merely a morphologic variant with
no prognostic implication. However, the importance of
its recognition lies in its potential for being mistaken for
Riedel’s thyroiditis. Of interest, this tumor shows many
histologic similarities with inflammatory sarcomatoid
carcinoma of the lung, a neoplasm recently described by
Wick and colleagues.®® Both are sarcomatoid carcino-
mas with deceptively bland neoplastic cells, and thus
mimic an inflammatory process.

i

FIG. 8. Lymph node from case 2. It is largely replaced by hypocellular
tumor similar to that seen in the thyroid gland. Residual lymphoid tis-
sue is seen in the upper field.
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