Turkish Journal of Pathology 2009;25(1):38-44

Follicular-patterned thyroid lesions

Folikiiler patern yapan tiroid lezyonlari
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ABSTRACT

Aim: Our aim is to determine the minimal cytopatholo-
gic criteria needed to make differential diagnosis in
follicular-patterned lesions of the thyroid gland.

Materials and Methods: We reviewed 56 fine needle
aspiration cytology specimens which were reported as
“suspicious for follicular-patterned lesions of thyroid”
between years 2001 and 2005 in our hospital and their
histological slides. Parameters for cytopathologic asses-
ment are cellularity, colloid formation, multilayered
rosette formation, follicular cell rings, monolayered
sheets, intact follicles, hyperplastic papillae, hyaline
stromal fragments, intranuclear inclusions, nuclear
grooves, angulated nuclei, nucleoli, cerebriform nuclei,
nuclear size, macrophages, flame cells and Hurthle
cells. Statistical analysis was performed using %> and
Fisher's-exact tests and Kolmogorov-Simirnov test.

Results: Four cytopathologic features—cerebriform
nuclei, angulated nuclei, nuclear grooves and intranuc-
lear inclusion- were constantly observed in the follicu-
lar variant of papillary carcinoma (p< 0.05). Diluted
colloid, monolayered sheet, nuclear size, macrophage
and nucleoli were frequently seen in nodular hyperpla-
sia (p< 0.05). The nuclear size was the sole differential
cytopathologic criteria between follicular adenoma and
follicular carcinoma (p<0.05).

Conclusion: Detailed cytopathologic examination was
found to be important in differentiating follicular vari-
ant of papillary carcinoma from nodular hyperplasia.
On the other hand, none of the cytopathologic findings
were sufficient to distinguish follicular adenoma from
follicular carcinoma. Therefore, cytopathologists sho-
uld report such lesions as “follicular neoplasms”.
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criteria, cerebriform nucleus, fine needle aspiration
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OZET

Amac: Calismanin amaci tiroidin follikiiler patern
yapan lezyonlarimin ayiric1 tamsindaki minimal sitopa-
tolojik kriterleri saptamaktir.

Gere¢ ve Yontem: Hastanemiz sitopatoloji iinitesinde
2001 ve 2005 yillar1 arasinda “follikiiler patern yapan
tiroid lezyonu siiphesi” tanis1 alan 56 ince igne aspiras-
yon sitolojisi materyali degerlendirmeye alindi.
Sitopatolojik degerlendirmede kullamlan parametre-
ler: hiicresellik, kolloid yapisi, ¢ok siral rozet yapisi,
follikiiler hiicre dizilimleri, tek sirah tabakalar, intakt
follikiiller, hiperplastik papilla, hyalin stromal frag-
manlar, intraniikleer inkliizyonlar, niikleer yariklar,
angiile niikleus, niikleol, serebriform niikleus, niikleer
boyut, makrofajlar, flame hiicreler ve Hiirthle hiicrele-
ri idi. Istatistik analiz %2 and Fisher-Exact Tests ve
Kolmogorov-Simirnov Test kullanmilarak yapildi.

Bulgular: Papiller karsinom folikiiler alt tipinde dért
sitopatolojik 6zellik- serebriform niikleus, angule niik-
leus, niikleer yarik ve intraniikleer inkliizyon- saptan-
mustir (p<0.05). Diliie kolloid, tek sirali tabaka, niikleer
boyut, makrofaj ve niikleol siklikla nodiiler hiperplazi-
de goriildii (p<0.05). Niikleer boyut folikiiler adenom
ve folikiiler karsinom arasindaki tek sitopatolojik kri-
terdi (p<0.05).

Sonug¢: Ayrmtl sitopatolojik degerlendirme, papiller
karsinom folikiiler alt tipini nodiiler hiperplaziden
ayirt etmede 6nemli bulunmustur. Diger tarafta, sitopa-
tolojik bulgularm hicbiri folikiiler adenomu folikiiler
karsinomdan ayirt etmede yeterli degildir. Bunun i¢in
sitopatolog bu gibi lezyonlar1 “folikiiler neoplazi” ola-
rak rapor etmelidir.

Anahtar sozciikler: Folikiiler lezyon, tiroid, sitopatolo-
jik kriter, serebriform niikleus, ince igne aspirasyon
sitolojisi
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INTRODUCTION

Fine needle aspiration cytology (FNAC)
of thyroid nodules has been proved to be reliab-
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le primary diagnostic tool in the diagnosis of
thyroid nodules (1,2,3). However, follicular
neoplasms are at grey zone (4). Differentiation
among various follicular-patterned lesions of
the thyroid including nodular hyperplasia, folli-
cular variant of papillary carcinoma, follicular
adenoma, and follicular carcinoma, is the main
area of diagnostic difficulty (4,5,6). The purpose
of this study was to determine the minimal cyto-
logical criteria needed to make differential diag-
nosis in follicular-patterned lesions of the thyro-
id gland.

MATERIALS AND METHODS

The cytological samples for this study
were obtained by a retrospective computerized
search of all our thyroid FNAC reports. A total
of 4080 thyroid FNAC were performed in the
Cytology Unit and Radiology Department of
our hospital between April 2001 and December
2005. Among them, cytology was benign in
2711 (66.45 %), malignant in 46 (1.13 %) and
nondiagnostic in 1098 (26.91 %) patients. These
groups were excluded from our study. Two
hundred twenty five (5.51%) specimens were
evaluated as suspicious cytology (diagnosis) for
follicular-patterned lesions of the thyroid (desc-
riptive diagnosis). Histopathological follow-up
was available for 56 (24.8%) cases which were
operated in our hospital which also constituted
the study group. Histopathological diagnoses of
these 56 cases were nodular hyperplasia (NH)
(n=29, 51.8%), follicular adenoma (FA) (n=13,
23.2%), follicular variant of papillary carcinoma
(FVPC)(n=9, 16.1%) and follicular carcinoma
(FC) (n=5, 8.8 %).

Thyroid fine needle aspirations were
performed by (cyto)pathologists and radiolo-
gists using 22-27 gauge needles attached to 10
ml plastic syringes. (Cyto)pathologists used
Cameco syringe holders (Cameco, Sweden) in
order to fix the syringe, and prepared both air-
dried and wet-fixed (95% ethanol) smears
Radiologists smeared the aspirated materials

directly on clean glass slides and let them air-
dry. The air-dried smears were stained with May
—Griinwald Giemsa (MGG) and the alcohol-
fixed smears with Papanicolaou (PAP) and
Hematoxylene-Eosin (HE) solutions.

The parameters for cytological assess-
ment included cellularity, the presence of collo-
id, multilayered rosettes (a form of ring lined by
stratified follicular cells), follicular cell rings
(small follicular groups of follicular cells from 6
to 12 are arranged as a ring with or without a
small amount of central colloid ), monolayered
sheets, intact follicles (consisted of spheres of
colloid surrounded by nuclei imparting a three-
dimensional appearance), hyperplastic papillae
(Hp) (papillary cellular structures containing
intact- nonintact follicles), hyaline stromal frag-
ments, intranuclear inclusions (INI), nuclear
groove (NG), angulated nuclei, nucleoli, cereb-
riform nuclei, nuclear size, macrophages, flame
cells and Hurthle cells (Figure 1,2,3,4).

The presence of these cytomorphologi-
cal features was scored ranging from O to 2.
[(for colloid: O, none; 1, watery; 2, globular-
ropy) (for the nuclear size-comparison to a red
blood cell- 1, <x2; 2, >x2) (for the other cyto-
morphological features: 0, absent; 1(mild),
<50% of that case; 2 (High), >50% of that
case)]. Hypocellular slides were excluded in this
study, as they were ‘nondiagnostic’. Other avai-
lable data such as patients' age, gender and
nodule size were also considered.

o

Figure 1. Hyaline stromal fragment attached to epithelial cells
(May Griinwald Giemsa x100).
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Flgure 2 Hyperplastlc papllla (May Grunwald Giemsa
x100).

Flgure 3. Intact follicle (May Griinwald Giemsa
x100/1.25,0il).

Figure 4. Cerebriform nucleus (May Griinwald Giemsa
x100/1.25, oil).

The statistical methods used included 7>
analysis and Fisher's exact test and Kolmogorov-
Simirnov Test (a=0.05).
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RESULTS

Age of the patients ranged from 19 to
66 years with median of 42 years, and 18%
(n=10) of the cases were male and 82% (n=46)
of them were female. The cytological features,
which were found to be statistically significant,
are shown in Table 1.

The cytological findings, which were
found to be statistically significant, in defining
nodular hyperplasia, are absence of angulated
(n=28, 68.3%) and cerebriform (n=29, 58%)
nuclei, small nuclear size (nuclear size <x2 of a
red blood cell, n=25, 78.1%), the presence of
diluted colloid (n=22, 73.3%; p<0.05), mild
monolayered sheet (n=19, 76%; p<0.05) and
presence of a few macrophages (n=9, 90%),
absence of multilayered rosettes (n= 29, 23.5%),
absence of a nuclear grooves (n=25, 65,8%) and
nucleoli (n=21, 77,8%) (p<0.05) (Table 2, 3 and
4). The presence of a follicular cell ring, flame
cells, Hurthle cells, hyperplastic papillae, hyali-
ne stromal fragments and intact follicules did
not appear to have any importance in cytologi-
cal diagnosis of NH.

Cerebriform nuclei (n=6, 100%) and
angulated nuclei (n=9, 60%) (p<0.05) were the
most important diagnostic cytological features
for FVPC cases as well as the presence of INI
(n=4, 66.7%) and nuclear grooves (n=6, 37.5%)
(p<0.05) (Table 2 and 4). Cellularity, nuclear
size, the presence of follicular cell rings, colloid,
flame cells, Hurthle cells, hyperplastic papillae,
hyaline stromal fragments, intact follicules,
macrophages, monolayered sheets, multilayered
rosettes and nucleoli were not found to be diag-
nostic for FVPC (p>0.05).

In FA cases, the only significant cytolo-
gical feature was the nuclear size (>x2 of a red
blood cell, n=9, 37.5%) (p<0.05) (Table 2). The
presence of follicular cell ring, colloid, flame
cells, Hurthle cells, hyperplastic papillae, hyali-
ne stromal fragments, INI, intact follicules,
macrophages, monolayered sheets, multilayered
rosettes, nuclear grooves or nucleoli was not
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Table 1. Histopathological diagnosis according to criteria
which were found statistically significant.

Table 4. Histopathological diagnosis and nodule size.

Criteria FC FVPC FA NH Total
n (%) n(%) n(%) n(%) n (%)

Colloid-dilue 1 4 3 22 30
(3,3) (13,3) (10,0) (73,3) (100)

Macrophage-mild 0 1 0 9 10
(0,0) (10,0) (0,0) (90,0) (100)

Multilayered rosette-absent 4 6 12 29 51
(7,8) (11,8) (23,5) (23,5) (100)

Monolayered sheet-mild 3 3 0 19 25

(12,0) (12,0) (0,0) (76,0) (100)
Intranuclear inclusion 0 4 1 1 6

(INI)-mild (0,00 (66,7) (16,7) (16,7) (100)

Nuclear groove-absent 3 1 9 25 38
(7,9 (2,6) (23,7) (65,8) (100)

Nuclear groove-mild 2 6 4 4 16
(12,5) (37,5 250 250 100

Angulated nucleus-absent 3 0 10 28 41
73 0,0 244 68,3 (100)

Angulated nucleus-mild 2 9 3 1 15
(13,3) (60,0) (20,0) (6,7) (100)

Cerebriform nucleus-absent 5 3 13 29 50
(10,0) (6,0) (26,0) (58,0) (100)

Cerebriform nucleus-mild 0 6 0 0 6
(0,0) (100,0) (0,00 (0,0) (100)

Nuclear size -<x2 0 3 4 25 32
(0,00 (94) (12,5 (78,1) (100)

Nuclear size ->x2 5 6 9 4 24

(20,8) (25,0) (37,5 (16,7) (100)
2 2 2 21 27
(74) (74 (14 (71,8) (100)

Total n (%) 5 9 13 29 56
(8.8) (16.1) (23.2) (51.8) (100)

Nucleoli-absent

FC: Follicular carcinoma

FVPC: Follicular variant of papillary carcinoma
FA: Follicular adenoma

NH: Nodular hyperplasia

Table 2. Results of Fisher's Exact Test for follicular-patterned
thyroid lesions.

Fisher's Exact Test p value

Criteria FC PCFV FA NH
Cellularity 1,000 1,000 0,510 0,579
Nuclear size 0,110 0,151 0,031* 0,000%*

Cerebriform nucleus 1,000 0,000% 0,318 0,009%
Angulated nucleus 0,602  0,000%* 1,000 0,000%*

#p<0,05

Table 3. Results of Kolmogorov-Simirnov Test for NH and
FVPC.

Criteria Z value p value
NH Nuclear groove 1,423 0,002*
Nucleoli 1,877 0,035%*
Multilayered roset 1,858 0,002
Macrofage 1,390 0,042%*
FVPC Nuclear groove 1,858 0,002%*
Intranuclear inclusion 1,410 0,038%*
*p<0,05

Comparison of n Mean Mann-Whitney p value
Histopathological Value U value

Diagnosis

FC 5 10,00 5,000 0,027%
FVPC 9 5,13

FC 5 14,40 8,000 0,015%
FA 13 7,62

FC 5 29,10 14,500 0,004
NH 29 15,50

FVPC 9 7,56 24,500 0,045%
FA 13 13,12

FVPC 9 13,06 68,500 0,078
NH 29 20,64

FA 13 23,81 158,500 0,409
NH 29 20,47

*p<0,05

statistically significant (p>0.05).

In case of FC, we could not define any
statistically significant cytological diagnostic
criteria for, but nodule size, which is a clinical
parameter, was found more significant than the
other lesions.

DISCUSSION

Fine needle aspiration cytology of the
thyroid has been a standard procedure in the
preoperative examination of patients for many
years. This procedure is recommended by most
of the guidelines (1,2,3,6,7,8). Fine needle aspi-
ration should be the first test to be ordered in an
euthyroid patient with a palpable thyroid nodule
(9,10). Most cytopathologists follow a “cytolo-
gical classification” which is usually divided
into 4 categories: inadequate cytology, benign
lesion, suspicious lesion for malignancy, and
malignant lesion. Sometimes “a doubtful (suspi-
cious) lesion” or “follicular neoplasm favouring
benign or malignant” can be added as a fifth
category (8). Thyroid FNAC is indeterminate in
5-42% patients who later has established diag-
noses of atypical, follicular lesion, follicular
neoplasm, or suspicious for malignancy (6,11).
Indeterminate diagnoses can lead to repeat aspi-
ration or surgical excision (12). One important
limitation is its inability to differentiate certain
percentage of follicular lesions (6,12,13,14,15).
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Deshpande et al. have used the term
follicular neoplasm in FNAC of the thyroid for
hyperplastic nodules, follicular adenomas and
follicular carcinomas due to difficulty in diffe-
rentiating these three lesions by FNAC (16).

The accuracy rate of a definitely malig-
nant diagnosis with thyroid FNAC has been
shown to range between 90 and 100%; however,
only the up to 20% of the cases diagnosed as
“follicular neoplasms” were reported as malig-
nant on the examination of the surgical excision
materials (12,14). The goal of thyroid FNAC is
to identify the nodules that require surgery and
to decrease the number of unnecessary thyroi-
dectomies for patients with benign disease
(15,17).

Among 4080 FNAC samples, 225
(5.51%) of them were diagnosed as “suspicious
cytology for follicular patterned lesions”. Fifty
six of two hundred and twenty five cases
(24.88%) underwent surgical excision.
Histopathological diagnoses of these 56 cases
were malignant in 14 (25%) and benign in 42
(75%) cases. Among the benign lesions, 29
(1.8%) were nodular hyperplasia, and 13 (23.2%)
were follicular adenomas. These findings were
similar to those of Baloch et al. where 9 nodules
(69%) were benign, and 4 nodules (31%) were
malignant (18). Greaves et al. reported an exci-
sion rate of 41%, with 67 benign lesions (70%)
and 29 malignancies (30%) (6).

Baloch et al. reported that nodules of 3
cm or greater were commonly associated with
malignancy (12). In our study, the size of the FC
nodules was greater than all other follicular-
patterned lesions, but the size of the nodules in
FAs was greater than the nodules of FVPC
(FC>FA>FVPC>NH).

We found that that the most significant
distinguishing features of nodular hyperplasia
different from other follicular-patterned lesions
were diluted colloid (73,3%), monolayered she-
ets (76.0%), smaller nuclear size (<x2) (78.0%),
the presence of a few macrophages(90.0%) and
absence of nucleoli (77.8%) (p<0.05).
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For the (cyto)pathologist, diagnosis of a
benign lesion is based on the following criteria
(that may be applied to a solitary nodule as well
as a multinodular thyroid gland): an average
number of cells, abundant colloid, the lack of
follicular architecture or a very discrete micro-
follicular architecture, the absence of anisokar-
yosis and marked hyperchromatism, the lack of
nucleolar hypertrophy, and sometimes a few
fibroblasts and a variable number of histiocytes
(8).

Hag et al. reported that NH was histolo-
gically characterized by the presence of hyperp-
lastic papillae. Hyperplastic papillae were easily
recognised in cell blocks and less readily in
smears (1). But Kung et al. reported their pre-
sence in only 8% of the smears from the cases
of NH (19). In our materials, hyperplastic papil-
lae were detected in 66,7% of smears of NH, but
this was not statistically significant (p>0,05).
The occurrence rate of Hp in FVPC was found
out to be 25%. This value was similar to that
found by Hag et al. They reported the incidences
of hyperplastic papillae and colloid in FVPC as
25% and 75%, respectively (1). But Hp should
not be accepted as a definitive sign of benignity.
Overlapping nature of these features made the
differentiation of FVPC from NH rather diffi-
cult. Other features frequently encountered in
NH were follicular cell rings, flame cells,
Hurthle cells, hyaline stromal fragments, intact
follicules and less frequently INI, NG and angu-
lated nuclei (Table 1).

The FVPC is the most common cause
for false-negative FNA results. The presence of
abundant colloid, monolayer sheets, and paucity
of nuclear features of papillary carcinoma cau-
sed diagnostic difficulties (11).

Cytological findings such as colloid,
multilayered rosettes, follicular cell rings, mono-
layered sheets, hyperplastic papillae, hyaline
stromal fragments, nuclear groove- even present
focally- are important clues to identify FVPC
(11). The diagnosis of FVPC is solely dependent
on the nuclear features (oval, enlarged, overlap-
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ped nuclei with optically clear or ground-glass
appearance and frequent grooves and pseudo-
inclusions) (20). The characteristics of optically
clear nuclei of papillary carcinoma may be cau-
sed by the alteration of chromatin associated
with RET/PTC oncogene, enhanced by formalin
fixation artefact and are not seen in cytological
specimens, except when processed with Ultrafast
Pap stain (20,21).

In our study, the presence of cerebri-
form nuclei, angulated nuclei, nuclear grooves,
intranuclear inclusions was statistically highly
significant (p<0,05) in differentiation of papil-
lary carcinoma folliculary variant from follicu-
lar neoplasm. Additionally, we found out that
the presence of cerebriform cells in FVPC (100
%) is very important, as they have been descri-
bed a little in this neoplasm previously in the
literature (22,23).

Wu et al. reported that the cytological
diagnosis of FVPC could be difficult because of
the paucity of nuclear changes of papillary car-
cinoma and overlapping features of both benign
and malignant follicular lesions (20). In some
cases, cytological interpretation of FVPC may
also be difficult owing to the paucity of nuclear
features of papillary carcinoma, and can be mis-
taken as hyperplastic nodules. Baloch et al.
diagnosed such lesions as suggestive of papil-
lary carcinoma and recommended intraoperative
frozen section and touch preparation for defini-
tive diagnosis (5).

In FNA of FVPC, the most consistent
low-power architectural finding is the presence
of flat syncytial sheets. Flat syncytial sheets in
FVPC often branch with nuclear crowding and
are different from flat sheets of colloid nodule,
which usually form a honeycomb pattern (20).
In our study, monolayered sheets were present
in12% of FVPC.

In our study, the only significant cytolo-
gical feature was the nuclear size (>x2 of a red
blood cell) for FA. Other cytological criteria
were not statistically significant. El Hag et al.
reported that FA showed none of the aforemen-

tioned features. They were always moderately
cellular, usually devoid of colloid and demons-
trated rings and round to ovoid crowded clusters
of follicular cells (1). Similar results were also
reported by Das et al. (12).

The assessment of detailed cytological
findings of follicular-patterned thyroid lesions
was helpful in differential diagnosis between
follicular variant of papillary carcinoma and
nodular hyperplasia. We think that the presence
of cerebriform nucleus in FVPC is very impor-
tant. Differentiation among various follicular-
patterned lesions of thyroid will decrease the
number of unnecessary surgeries. Additionally,
cytological findings are not sufficient enough to
distinguish follicular adenoma from follicular
carcinoma. Therefore, (cyto)pathologists should
continue to indicate these lesions as “follicular
neoplasms” in fine-needle aspiration cytology
reports of the thyroid.
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