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=Abstract=

The major limitation of fine needle aspiration of the thyroid is in the evaluation
of follicular tumors. it may be difficult or occasionally, impossible to distinguish on
a cytologic basis, between hyperplastic nodular goiter, follicular adenoma and well
differentiated follicular carcinoma. We reviewed cytologic presentations of 15 histo-
logically confirmed follicular neoplasms of the thyroid. Aspiration smears of 6 follic-
ular adenomas were cell-rich with ball-like or syncytial aggregates of monotonous
follicular cells, in contrast to honeycomb-like flat sheets of adenomatous goiter.
Mild nuclear pleomorphism and a small visible nucleolus were noted in 2 cases,
respectively. Nine cases of follicular carcinoma showed very high cellufarity, irregu-
larly shaped cell clusters, and numerous isolated tumor cells. Nuclear pleomor-
phism and visible nucleoli were noted in 6 and 5 cases, respectively. Another
characteristic finding, entrapped endothefial cells within the cell clusters, was not-
ed in 7 carcinomas and 1 adenoma. The background of the smears of all follicu-
lar neoplasms was hemorrhagic, with no or scanty colloid. We confirmed that the
cytologic features of follicular adenoma and carcinoma were similar in general,
with subtle differences in cell morphology, but the presence of isolated tumor cells
and entrapped endothelial cells was suggestive of malignancy.
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Introduction sions'™. However, it has been believed that there

is a major limitation in the evaluation of follicular

Fine needle aspiration cytology is considered an lesions. Differential diagnosis between hyperplastic

accurate diagnostic method for most thyroid le- nodular goiter, follicular adenoma, and well-dif-
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ferentiated follicular carcinoma may be very diffi-
cult or impossibless). This paper profiles the cytolo-
gic features of a small series of histologically con-

firmed follicular tumors of the thyroid.
Materials and Methods

From January 1989 to May 1993, 41 patients
were diagnosed as follicular adenoma or carcinoma
of the thyroid after surgery at the Korea Cancer
Center Hospital. Fifteen cases among them, with
adequate preoperative aspiration cytologic speci-
mens, were included in the study. On histologic ex-
amination of 6 cases there were adenomas of macro-
follicular, simple, and trabecular type in 2 cases
each. Nine cases of follicular carcinoma, with defi-
nite invasion, showed a predominantly follicular pat-
tern in 5, and a trabecular and solid pattern in 4.
Three cases were only minimally invasive. Their al-
cohol-fixed and Papanicolaou-stain;:d cytologic

specimens were reviewed.
Results

The aspiration smears of follicular adenomas
were generally cell-rich with collections of foilicu-
lar cells(Fig. 1). The cell groups showed a syncytial
or ball-like configuration with crowded and over-
lapped nuclei, in contrast to the flat honeycomb-
like sheets of nodular goiter. The cells were mono-
morphic, and had bland round to ovoid nuclei with
finely granular chromatin and indistinct nucleoli
(Fig. 2). Follicle formation was rarely seen in one
macrofollicular and one trabecular adenoma. Mild
variation in nuclear size and small visible nucleoli
were noted in 2 cases, respectively(Fig. 3). The
background of the smears contained plenty of
blood and scanty or no colloid(Fig. 1).

Fig. 1.

Photomicrograph of aspiration cytologic
smear of follicular adenoma, showing high cellularity
with syncytial cell clusters. Background is hemorrha-
gic without colloid material(Papanicolaou, X 175).
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Fig. 2. Cell clusters of follicular adenoma, consisting
of monomorphic cells with round bland nuclei in 3 di-
mensional arrangement. Focal follicle formation is
observed(Papanicolaou, X 350).

As in Table 1, follicular carcinomas showed basi-
cally identical cytologic features to those of adeno-
mas. But carcinomas generally showed higher cellu-
larity, and larger and more irregular cell clusters
than adenomas(Fig. 4). Nuclear pleomorphisms and
visible nucleoli were more frequent, but the degree
was as mild as adenomas. Follicle formation was
also more frequently seen than in adenomas. The
background was devoid of colloid. Two relatively

characteristic findings in carcinoma cases were the
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Fig. 3. Mild degree of nuclear

pleomorphism and
small visible nucleoli, seen in 2 cases of follicular
adenoma(Papanicolaou, X 700).

Table 1. Summary of cytologic features of follicular

neoplasms
Adenoma (6) Carcinoma (9)
Cellularity High Very high
Cell groups Syncytial, Syncytial,
ball-like irregular
Isolated cells Rare (1) Numegous(9)
Nuclear Uncommon (2) Frequent(6)
pleomorphism Finely granular Finely granular
Chromatin Uncommon, Frequent, small
Nucleoli small (2) (5)
Entrapped Rare (1) Frequent(7)
endothelial
cells Rare (2) Absent
Macrophage Scanty/ Scanty/
Colloid/blood abundant abundant

{ ):Number of cases

presence of individually isolated tumor cells and en-
trapped endothelial cells in between the cell clust-
ers. Isolated tumor cells were a predominant or par-
tial component of all cases of carcinoma (Fig. 5),
and was observed in one case of adenoma. En-
dothelial cells adherent to the epithelial cells were
seen in 7 out of 9 carcinomas and in one adenoma
(Fig. 6).
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Fig. 4. Follicular carcinoma, showing higher cellularity
and more irregular and crowded cell clusters than
adenomas(Papanicolaou, X 175).

Fig. 5. Numerous isolated tumor cells in follicular car-
cinoma (Papanicolaou, X 700).

Fig. 6. Endothelial cells adherent to trabecular clus-
ters of folticular cells (Papanicolacu, X 700).
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Discussion

Fine needle aspiration cytology is very useful in
the diagnosis of various thyroid lesions™®”, especial-
ly in the diagnosis of neoplasm and thyroiditisl’3’4).
One of the main criticisms against the use of aspira-
tion cytology for thyroid nodules has been the diffi-
culty in differential diagnosis of follicular lesions
on a cytologic basis. Many authors recommended
the use of ‘follicular neoplasm’ or ‘follicular lesion’
in the field of cytologic diagnosis4‘5’8"0). This limita-
tion cannot be solved completely since essential cri-
teria for a microscopic diagnosis of follicular carci-
noma is the presence of capsular and/or vascular in-
vasion, which cannot be identified in cytologic
specimens. Indeed, the cytologic features of follicu-
lar adenoma and carcinoma used to be very similar,
in this series as well. However, efforts to discrimi-
nate malignant tumors from adenomas have con-
stantly been made. Helpful criteria include increas-

. <10-13
ed size of the nuclei'™"”

L11,14)
of the nucleoli

, increased number or size
, and severe nuclear overlapping
with numerous single tumor cells'*">"”. Some au-
thors emphasized the growth pattern over appear-
ances of individual cells in the evaluation of follicu-
lar lesions™"®'”. Solid or microfollicular patterns of
growth can be noticed without difficulty if we look
more specifically for the pattern of cell clusters.
But this pattern does not necessarily represent the
malignant behavior of tumors, although follicular
carcinomas tend to be more cellular and solid than
adenomas. It is known that the growth pattern of
follicular adenoma has no clinical implication.

In our study, the presence of isolated tumor cells
and entrapped endothelial cells were more frequent
in follicular carcinomas than in adenomas. The pre-

sence of numerous isolated cells is considered to re-

flect the dyshesiveness of tumor cells, supporting a
diagnosis of malignancy. But the endothelial cells
may be only showing the trabecular pattern and
high vascularity of tumors. These features may not
be specific for follicular carcinomas, but have been
almost never seen in non-neoplastic follicular le-
sions.

In general, diagnostic accuracy for follicular tu-
mors on the cytologic basis tends to be lower than
that of other tumors of the thyroidm. Our original
diagnoses were 2 follicular cell hyperplasia, 2 ade-
nomatous goiter, 1 benign atypia and 1 negative for
adenoma cases, and 2 follicular carcinoma, 2 folli-
cular neoplasm, 1 carcinoma, 1 Hirthle cell tu-
mor, 1 follicular cell hyperplasia, 1 suspicious papil-
lary carcinoma, and 1 suspicious malignancy in
cases of follicular carcinoma. It is important to und-
erstand the common cytologic features of follicular
tumors, such as high cellularity, syncytial cell aggre-
gates, and scanty colloid, and some special findings
in relation with the growth pattern or aggressive
behavior. High detection rates of follicular neo-
plasm up to 98~99 % have been reported in several
studies™™'"*”. Some authors succeeded in diagnos-
ing over 75 % of the follicular carcinomas accurate-
ly“). By paying more attention to the cytology of
follicular lesions, it would be possible to miss no

more than 1~2 % of follicular carcinomas.
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