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ABSTRACT

Objective: The Nuclear properties of both follicular-variant papillary thyroid carcinoma and conventional variant of papillary thyroid carcinoma
are the same, but some diagnostic difficulties exist with the follicular variant. In the present study, we aimed to define the reasons for this
diagnostic difficulty and raise awareness of this problem once more.

Materials and Methods: In our study, we retrospectively reviewed the ultrasonographic findings and fine-needle aspiration biopsies of 104
patients whose histopathology had been surgically proven as being either the conventional or follicular-variant papillary thyroid carcinoma in a
hospital between January 2012 and December 2018.

Results: A highly suspicious sonographic pattern occurred in 56% of the conventional type, whereas only 21% of the follicular variant resulted in
a suspicious sonographic pattern. The fine-needle aspiration biopsy of the conventional papillary carcinoma was consistent with malignancy or
was suspected of malignancy in 80% of the cases, whereas this percentage was 58% for the follicular variant.

Conclusion: Thus, the follicular-variant of papillary thyroid carcinoma has a higher correlation to benign sonographic features and a higher rate
of false negative results via cytological examination in comparison to the conventional variant. Radiologists, pathologists, and clinicians must be
aware of this situation and demonstrate care in the evaluation of nodules that appear benign.
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type and not the papillary formation in other types of PTC. The
follicular architectural pattern is the predominant histological
pattern of FVPTC (3, 4).

INTRODUCTION

Papillary thyroid carcinoma (PTC), the most common malignant
tumor of the thyroid, has 15 histological subtypes according

to the 2017 thyroid tumor classification by the World Health
Organization (1). Among these subtypes, the conventional
type of PTC is the most common, followed by the follicular-
variant papillary thyroid carcinoma (FVPTC). Pseudo-inclusions,
grooves and a ground-glass appearance are nuclear properties
of PTC. In addition to these nuclear features, the formation of
the papillary structures is seen in the conventional type of PTC
(2). Nuclear features are common in all PTC subtypes, and what
differs among these subtypes is the predominant histological
pattern, which is the papillary formation in the conventional

The ultrasonographic (US) character of thyroid nodules and the
cytological character of aspirated material are important for
the follow-up and management of thyroid nodules. To avoid
unnecessary biopsies, US criteria must be established. The US
features of malignant thyroid nodules include solid hypoechoic
nodules, microcalcifications, extrathyroidal extensions, irregular
borders, and a nodule orientation that is taller than it is wide
(5, 6). Although the conventional type of PTC demonstrates
these malignant US findings and the diagnosis of malignant
nodules and decisions regarding biopsy are easier, FVPTC
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displays relatively benign sonographic features, which is why
the decision to perform a biopsy is more difficult (7). Similar
to US difficulties, some cytological difficulties also occur in
decision-making for FVPTC.

The diagnosis of FVPTC is difficult compared to the conventional
type of PTC via a fine-needle aspiration biopsy (FNAB). This is
because of the properties of FVPTC that overlap with other
follicular lesions (8). Moreover, the characteristic distribution
of tumoral cells in the nodule may be a reason for this, for
example, the location of the nuclear features beneath tumoral
capsule and the multifocal rather than diffuse presentation of
the nuclear properties of FVPTC (9). Furthermore, during FNAB,
the center of the nodule is usually targeted (10), which may
lead to procurement of the sample from areas that show a
subtle presentation of the nuclear properties (9). In this study,
we compared the US features of the nodules according to the
estimated risk of malignancy and the sensitivity of the FNAB
for the conventional type of PTC and FVPTC.

MATERIALS AND METHODS

We retrospectively reviewed the ultrasonic findings and FNABs
of 104 patients whose histopathology had been surgically
proven as being either conventional PTC or FVPTC at a tertiary
medical center hospital between January 2012 and December
2018. The US features of the nodules were categorized as being
high suspicion, intermediate suspicion, low suspicion, very low
suspicion, and benign according to the nodule’s sonographic
pattern and risk of malignancy, as stated in the 2015 American
Thyroid Association Guidelines (11). The Bethesda system
was used to classify the FNAB results to report thyroid
cytopathology (12). In 5 patients, FVPTC and conventional
PTC co-existed; therefore, these cases were excluded. All

66 of the patients with conventional PTC underwent a total
thyroidectomy, whereas 35 patients with FVPTC underwent
a total thyroidectomy, and 3 patients with FVPTC underwent
a lobectomy.

Data were analyzed using the Statistical Program for Social
Sciences (SPSS for IBM, 17.0). Conformity of the variables
to normal distribution was examined using the Kolmogorov-
Smirnov test and histogram graphics. The mean, standard
deviation, and median values were used while presenting
descriptive analyses. Categorical variables were compared
using the Pearson Chi-Square Test. The Mann Whitney U
Test was used to evaluate nonparametric variables between
two groups. The effect of FNAB and sonographic findings on
the groups were examined using binary logistic regression
analysis. The level of significance was accepted as p<0.005 for
all analyses.

The study was approved by a tertiary medical center hospital
Ethics Committee for Clinical Research on May 5, 2017, with
numbered 09.2017.371. Informed consent was not obtained
from patients because of the retrospective design of the
study.

RESULTS

One hundred and four patients were included in the study.
Among the patients, 70 (67.3%) were female, and 34 (32.7%)
were male. The average age of the patients was 42.7 years.
Whereas 66 (63.5%) patients had a conventional PTC pathology,
38 (36.5%) patients had an FVPTC pathology. There was no
significant difference between groups in terms of age and
gender as shown in Table 1.

Table 1: Comparison of Sonographic Features and Cytologic Results Between Conventional PTCs and FVPTCs

Conventionel PTC (n=66)

FVPTC (n=38)

p1
n % n %

Age 42+15 42 44+15 45 0.468?%
male 23 (35) 11 (29)

Sex 0.537
female 43 (65) 27 (71)
Low risk 7 (11) 11 (29)

ATA sonographic risk intermediate risk 22 (33) 19 (50) 0.001
High risk 37 (56) 8 (21)
Bethesda 1 1 (1.5) 0 (0.0)
Bethesda 2 7 (12) 8 (22)
Bethesda 3 3 (4.5) 2 (5)

FNAB result 0.037
Bethesda 4 2 (3) 6 (16)
Bethesda 5 6 9) 6 (16)
Bethesda 6 47 (71) 16 (42)
Bethesda 1,2,3 or4 13 (20) 16 (42)

FNAB result 0.014
Bethesda 5 or 6 53 (80) 22 (58)

Chi-Square Test, 2Mann Whitney U Test, ATA: American Thyroid Association, FNAB: Fine Needle Aspiration Biopsy




Asya et al. Follicular-Variant Papillary Thyroid Carcinoma

Table 2: Correlation Between Sonographic Risk of the Thyroid Nodule and Conventional PTC

95% Confidence Interval for EXP(B)

B estimate Standard error Pvalue  Exp(B) Odds ratio
Lower Upper
Low risk nodule 0.002
intermediate risk nodule 0.599 0.576 0.299 1.820 0.588 5.627
High risk nodule 1.983 0.621 0.001 7.268 2.151 24.553
Constant -0.452 0.483 0.350 0.636
Binary Logistic Regression
Table 3: Correlation Between FNAB and Conventional PTC
95% Confidence Interval for EXP(B)
B estimate  Standard error P value Exp(B) Odds ratio
Lower Upper
FNAB result (Bethesda 5 ve 6) 1.087 0.451 0.016 2.965 1.224 7.182
Constant -0.208 0.373 0.578 0.812

Binary Logistic Regression

Patients with conventional PTC were grouped according to
their sonographic features: 37 (56%) were categorized as high
suspicion, 22 (33.3%) as intermediate suspicion, and 7 (10.7%)
as low suspicion as shown in Table 1. None of the patients with
conventional PTC showed a very low or benign sonographic
pattern. Patients with FVPTC were also grouped according to
their sonographic features: 8 (21%) were categorized as high
suspicion, 19 (50%) as intermediate suspicion, and 11 (29%)
as low suspicion as shown in Table 1. None of the patients
with FVPTC had very low or benign sonographic patterns. While
high-risk nodules were detected in 56% of the conventional
variant cases, this was present in 21% of the follicular-variant
cases (p=0.001).

The FNAB results of patients with conventional PTC were
evaluated: 47 (71.2%) had Bethesda 6 cytology, 6 (9.1%) had
Bethesda 5 cytology, 2 (3%) had Bethesda 4 cytology, 3 (4.5%)
had Bethesda 3 cytology, 7 (10.7%) had Bethesda 2 cytology,
and 1 (1.5%) had Bethesda 1 cytology as shown in Table 1. The
FNAB results of the patients with FVPTC were also evaluated:
16 (42.1%) had Bethesda 6 cytology, 6 (15.8%) had Bethesda
5 cytology, 6 (15.8%) had Bethesda 4 cytology, 2 (5.3%) had
Bethesda 3 cytology, 8 (21%) had Bethesda 2 cytology, and
none had Bethesda 1 cytology as shown in Table 1. In 80%
of the conventional PTC cases, malignancy or the suspicion of
malignancy was detected by the FNAB, whereas this rate was
58% for FVPTC cases (p=0.014).

It is known that the follicular architectural pattern is the
predominant histological pattern of FVPTC,and we analyzed
whether or not this could affect the FNAB result. While
Bethesda 4 (follicular neoplasm or suspicious for follicular
neoplasm) cytology was reported in 3% of FNAB of conventional
PTC cases, this rate was approximately 16% in the follicular
variant (p=0.037).

Logistic regression analysis was performed to show the effect of
risk factors on PTC. We found that high risk nodules increases
the possibility of conventional variant papillary thyroid
carcinoma by 7,268 times compared to low risk nodules as
shown in Table 2 (p=0.001 95% confidence interval). We also
found that nodules with Bethesda 5 or 6 cytology increases the
possibility of conventional variant papillary thyroid carcinoma
by 2,965 times compared to nodules with Bethesda 1,2,3 or 4
cytology as shown in Table 3 (p=0.016 95% confidence interval).

DISCUSSION

In our study, FVPTC clearly differs from conventional PTC when
comparing the sonographic patterns of the nodules and the
FNAB results. More than half of the patients with conventional
PTC had border irregularity, microcalcification, or a taller-than-
wide shape with a hypoechoic solid nodule, which places them
in a high-risk category. However, only 21% of those with FVPTC
had such a sonographic pattern. The relative paucity of border
irregularity, microcalcification, or a taller-than-wide shape that
we observed in FVPTC may be attributed to the propensity of
these lesions to grow parallel to the normal tissue plane rather
than infiltratively across the normal tissue (5, 7, 13). Nearly one-
third of the patients with FVPTC in our study had hyperechoic
or isoechoic solid nodules without any other suspicious
patterns, just like the nodules with multinodular goiter. This
percentage was about 10% of the patients with conventional
PTC in our study. The relatively frequent hyperechogenicity or
isoechogenicity in FVPTC compared to conventional PTC might
be related to the abundance of follicles and the lesser degree
of cellularity in FVPTC (14). Hypoechogenicity of the nodule,
which suggests a malignant finding, was thought to be due
to the high cellularity of the nodule. The follicular neoplasms
contain multiple follicular structures and less cellularity
compared to conventional PTC. From this point, via US, they
resemble a multinodular goiter (14).




The Turkish Journal of Ear Nose and Throat

In contrast to the high incidence of suspicious nodules via
sonograph for malignancy in conventional PTC, a lower
incidence of suspicious nodules occurs in FVPTC. From this
perspective, the absence of suspicious malignant features via
a sonograph cannot guarantee that the thyroid nodules are
benign (13, 15). The tumoral nodules of FVPTC are usually
iso- or hyperechoic, noncalcified, round (width greater than
anteroposterior dimension) nodules with regular borders
(15).

The FNABs of the patients were analyzed retrospectively.
Benign cytological findings (Bethesda 2) were obtained in 7
cases of the 66 conventional PTCs. From these 7 cases, in 4
cases, the biopsies were taken from a dominant nodule, and
incidental micropapillary carcinoma was detected in another
nodule in the thyroidectomy specimen. Thus, only 4.8% (3
out of 62) of patients with Bethesda 2 cytology were found
to have a final pathology of conventional PTC. Similarly,there
were 8 cases of Bethesda 2 cytology out of the 38 FVPTC
patients, and of these, 2 cases had micropapillary carcinoma
in a nodule other than the nodule that was aspirated for
cytopathologic examination. Therefore, although the
biopsy was taken from a pathological nodule, 16.7% (6 out
of 36) of FVPTC patients showed preoperative Bethesda 2
cytology. Among the pathological nodules where a biopsy
was taken, in 85.5% (53 out of 62) of conventional PTC cases,
a preoperative cytological examination resulted in Bethesda
5 or 6, whereas this percentage was 61.1% (22 out of 36) for
the FVPTC cases.

Kim et al. (15) reported that the diagnosis of Bethesda 3 in
FVPTC was higher than that in conventional PTC (46% vs 19%).
In our study, this percentage was 5.3% vs 4.5%, respectively,
whereas an important difference exists in the Bethesda 4
category. Among all cases of FVPTC, 15.8% were reported as
Bethesda 4, whereas about 3% were reported for conventional
PTCs. Kim et al. (15) reported that only 1 of the 35 FVPTC cases
was diagnosed as FVPTC. In our study, no case was reported as
FVPTC based on the FNAB.

The FNAB is highly sensitive in the diagnosis of PTC (16).
Although the diagnosis of conventional PTC is not problematic
in most cases, difficulties exist with the cytological diagnosis
of FVPTC in a substantial number of cases. The presence of
follicular architecture along with nuclear properties of papillary
carcinoma allows us to make the cytological diagnosis of
FVPTC (4). Two main reasons exist for diagnostic difficulties
with FVPTC upon a cytological examination. First, FVPTC has
cytomorphological properties that overlap with follicular
lesions due to the presence of abundant colloid and monolayer
sheets of follicular cells (17). Second, FVPTC contains very few
of the nuclear properties that are characteristic of papillary
carcinoma. For this reason, these nuclear properties are often
missed on examination (9).

Moreover, these sparse nuclear changes may be subcapsularly
located (9), which creates an interesting problem because the
center of the nodule is usually targeted (18). These factors

contribute to the false negative results of FVPTC using FNABs.
Therefore, FNABs may be misdiagnosed as an adenomatous
nodule or follicular neoplasia. These problems may lead to
wrong decisions in the decision-making process. Because nearly
16% of our cases with FVPTC had follicular neoplasia on an
FNAB and nearly 16% showed benign cytology on an FNAB,
a more careful evaluation of nodules that appear benign is
considered mandatory.

In the case of a highly suspicious nodule via a sonograph,
although a cytological examination is inconsistent with
malignancy or suspicion for malignancy, we usually repeat the
FNAB within a short period of time. In doing so, we aim to avoid
missing the patients at risk. However, this is not the case for
benign nodules. To overcome this problem, during an FNAB of
the nodules that appear more benign, the number of aspirations
may be more than usual. A careful examination of the entire
nodule must be done together with the central part, and the
subcapsular location of the nodule may be aspirated in case of
suspicion.

CONCLUSION

In conclusion, some difficulties exist regarding the diagnosis of
FVPTC based on both sonographic and cytological examinations.
The FVPTC showed a higher correlation with benign sonographic
features and a higher rate of false negative results based on
a cytological examination. Radiologists, pathologists, and
clinicians must be aware of this difficulty and demonstrate care
in the evaluation of nodules that appear benign.
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