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Abstract

Objective: The atypia of undetermined significance or folli-
cular lesion of undetermined significance is a heterogeneous
category of Bethesda system. This study aimed to evaluate
the malignancy rates in the initial operation and contralateral
thyroid lobe after completion thyroidectomy in patients with
atypia of undetermined significance/FLUS thyroid nodules
who underwent hemithyroidectomy.

Material and Methods: We reviewed the medical records
of 47 (7 male, 40 female; mean age 40.3+13.3 years) pa-
tients with cytological atypia of undetermined signifi-
cance/follicular lesion of undetermined significance nodules
(total 48 nodules).

Results: The preoperative cytology was evaluated as atypia of
undetermined significance in 32 (66.7%) nodules and follicu-
lar lesion of undetermined significance in 16 (33.3%) nodules.
The histopathology was reported as benign in 34 (72.3%) pa-
tients and malignant in 13 (27.7%) patients. Out of these 13
patients, complementary thyroidectomy was performed in 11
(23.4%) patients, of which 9 (81.8%) patients had benign hi-
stopathology and 2 (18.2%) had malignant histopathology.
Conclusion: Lobectomy seems to be a reasonable initial
surgical approach in patients with atypia of undetermined
significance/follicular lesion of undetermined significance
thyroid nodules in cytology.

Keywords: Bethesda category III; atypia or
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Ozet

Amag: Onemi belirsiz atipi/énemi belirsiz folikiiler lezyon
Bethesda sisteminin heterojen bir kategorisidir. Bu galisg-
mada, sitolojide 6nemi belirsiz atipi/6nemi belirsiz folikller
lezyon nodilt oldugu igin hemitiroidektomi yapilan hasta-
lardaki baslangic malignite oraninin, tamamlayici tiroidek-
tomi ihtiyacinin, karsi lobdaki malignite oraninin
belirlenmeye calisiimasi amaglanmistir.

Gereg ve Yontemler: Merkezimizde hemitiroidektomi
operasyonu gegiren tiroid nodil sitolojileri (n=48)
OBA/OBFL olan 47 (yedi erkek, 40 kadin; ortalama yas
40,3+13,3 yil) hasta galismaya dahil edildi.

Bulgular: Preoperatif sitolojide dnemi belirsiz atipi nodul
sayisl 32 (%66,7), 6nemi belirsiz folikller lezyon nodul sa-
yisi 16 (%33,3) idi. Histopatoloji sonuglari incelendiginde 34
(%72,3) hasta benign, 13 (%27,7) hasta malign olarak
rapor edildi. Malignite saptanan 13 hastadan 11 (%23,4)'ine
tamamlayici tiroidektomi yapilmisti. Tamamlayici tiroidek-
tomi yapilan hastalarin karsi lob histopatolojileri incelendi-
ginde 9 (%81,8)’'unun benign, 2 (%18,2)’sinin malign
oldugu saptandi.

Sonug: Hemitiroidektomi 6nemi belirsiz atipi/6nemi belirsiz
folikller lezyon sitolojili tiroid nodtllerinde baslangig igin
makul bir cerrahi yaklasim gibi gériinmektedir.

Anahtar kelimeler: Bethesda kategori III; 6nemi belirsiz
atipi/6nemi belirsiz folikller lezyon;
malignite; hemitiroidektomi;
tamamlayici tiroidektomi
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The fine-needle aspiration biopsy (FNAB) is the
gold standard method for differentiation of malig-
nancy in thyroid nodules. National Cancer Insti-
tute developed “Bethesda system for reporting
thyroid cytopathology” to create a common lan-
guage for and ensure standardization in the as-
sessment of thyroid nodule cytology (1). There are
six groups in the Bethesda system: nondiagnostic
or unsatisfactory; benign; atypia of undetermined
significance or follicular lesion of undetermined
significance (AUS/FLUS); follicular neoplasm or
suspicious for a follicular neoplasm; suspicious for
malignancy (typically papillary cancer); and ma-
lignant. The AUS/FLUS constitutes 15% to 30% of
all cytology samples and these nodules carry a
malignancy risk of 5% to 15% (2). Although it has
a low predictive value, male patients and those
with advanced age and nodule size of greater than
4 cm have an increased risk of malignancy (3-5).
Cytologically, if limited surgery is preferred in pa-
tients with an undetermined solitary nodule,
lobectomy is recommended as the initial surgical
method. This decision can be changed depending
on the clinical and ultrasonographic features, pa-
tient’s preference, and molecular tests (6). Total
thyroidectomy is recommended if the undeter-
mined nodule is large (>4 cm), sonographically
suspicious, and carcinoma-specific mutation pos-
itive and if the patient has a family history of thy-
roid cancer and/or self-history of head and neck
radiotherapy. Completion thyroidectomy is not al-
ways necessary in patients with intrathyroidal
papillary thyroid cancer and low-risk follicular thy-
roid cancer (6). The surgical risk of completion
thyroidectomy performed following lobectomy is
close or similar to that of total thyroidectomy (7).
This study aimed to determine thef adequacy of
hemithyroidectomy as an initial surgical method
in patients diagnosed with AUS/FLUS and iden-
tify the malignancy risk in the initial operation
and contralateral malignancy rate after comple-
tion thyroidectomy.

The medical records of 474 patients who under-
went either total thyroidectomy or hemithyroidec-
tomy because of AUS/FLUS cytological results
from January 2009 to November 2015 were ret-
rospectively reviewed. Furthermore, 47 patients
whose cytology results showed AUS/FLUS and
who underwent hemithyroidectomy were enrolled
in the study. The demographic characteristics of
the patients include age and gender. In laboratory
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evaluations, thyroid stimulating hormone (normal
range: 0.4-4.0 ulU/mL), free thyroxine (normal
range: 0.61-1.12 ng/dL), free triiodothyronine
(normal range: 1.57-4.71 pg/mL), anti-thyroid
peroxidase (anti-TPO) antibody (normal range:
<10 IU/mL), and anti-thyroglobulin (anti-TG) an-
tibody (normal range: <30 IU/mL) levels were
evaluated. The presence of euthyroidism, hyper-
thyroidism, and hypothyroidism was evaluated ac-
cording to the relevant laboratory tests and drug
usage information such as levothyroxine, propy-
Ithiouracil, and methimazole. The histopathology
of these patients was reviewed. The initial malig-
nancy rate was estimated after hemithyroidec-
tomy, and furthermore, the indications of
completion thyroidectomy and contralateral ma-
lignancy rate were identified. In the light of these
data, the selection of hemithyroidectomy was
questioned for patients whose histopathology re-
sults were benign or showed microcarcinoma and
who were in the low-risk group.

Esaote color Doppler US (model 796FDII; MAG
Technology Co. Ltd., Yung-Ho City, Taipei, Taiwan)
and superficial probe (model LA523 13-4, 5.5-7.8
MHz) were used for ultrasonographic evaluation.
The ultrasonographic characteristics examined
were nodule count, nodule diameter (mm), nod-
ule localization (right lobe or left lobe), nodule
component (cystic, solid, and mixed), echogenic-
ity (isoechoic, hypoechoic, iso-hypoechoic, het-
erogeneous, anechoic, and hyperechoic), margin
(regular or irregular), calcifications (microcalcifi-
cation, macrocalcification, and peripheral macro-
calcification), presence of halo, and shape
(anteroposterior (AP)/transverse (T) ratio). The
suspicious ultrasound findings were hypoe-
chogenicity, presence of microcalcification, irreg-
ular margin, absence of halo, and appearance of
taller than wide (increased AP/T ratio) shape (6).

Ultrasound-guided biopsy (Logic Pro 200 GE and
7.5 MHz probe; Kyunggigo, Korea) was performed
for all solid thyroid nodules equal to or larger than
10 mm and smaller than 10 mm but had highly
suspicious ultrasound findings using a 27-gauge
needle and 20-mL syringe by an experienced en-
docrinologist. All smears were air-dried.

Smears were stained using May-Grunwald
Giemsa stain and evaluated by experienced
pathologists. The Bethesda system was used for
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cytological classification. The patients diagnosed
with Bethesda category III (AUS/FLUS) were in-

cluded in the study (2).
Histopathology

The histopathology of carcinoma, carcinoma vari-
ant, carcinoma foci count, and carcinoma diame-
ter (mm) was given in the histopathological data.
The patients with a tumor size of <10 mm (mi-
crocarcinoma) and papillary carcinoma of follicu-
lar, oncocytic, and clear cell variants were
considered the low-risk group (6). In this study,
the low-risk group refers to patients who do not
need completion thyroidectomy following
hemithyroidectomy as per the recommendations.
The patients with tumor size of 210 mm, papil-
lary carcinoma with the tall cell, columnar cell,
insular, solid, diffuse sclerosing variants of papil-
lary cancer, and invasive follicular cancer were
considered the high-risk group (6).

All statistical analyses were performed using
SPSS 15.0 software package (SPSS Inc.,
Chicago, IL, USA). Descriptive analyses were pre-
sented using mean zxstandard deviation (SD) for
normally distributed variables, median and range
(min-max) for non-normally distributed vari-
ables, and the number of cases (%) for nominal
variables. The approval of the local ethics com-
mittee was obtained for this study.

A total of 47 patients whose cytopathology results
were AUS/FLUS and who underwent hemithy-
roidectomy were examined in this study. Out of
these patients, 7 (14.9%) were male and 40
(85.1%) were female. The mean age was found to
be 40.3+13.3 SD (range: 17-72 years; Table 1).
According to the preoperative thyroid function
tests, 38 (80.8) patients had euthyroidism, 1
(2.1%) had hyperthyroidism, and 8 (17%) had
hypothyroidism. The number of anti-TPO or anti-
TG positive patients was 19 (40.4%), whereas
the number of anti-TPO and anti-TG negative pa-
tients was 28 (59.6%). The mean nodule count
was 1.6+1.2 SD (range: 1-8). A total of 28
(59.6%) patients had a solitary nodule and 19
(40.4%) had multinodular thyroid disease.
Among these 19 patients, 3 (6.3%) had bilateral
multinodular thyroid disease and 16 (34.1%) had
unilateral multinodular thyroid disease.

A total of 48 AUS/FLUS nodules were obtained
from 47 patients. The AUS nodules were ob-
served in 32 (66.7%) patients, and the FLUS
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Sex
Male 40 (85.1%)
Female 7 (14.9%)
Age
Mean£SD 40.3+13.3
Range 17-72

Thyroid function test
Euthyroidism 38 (80.8%)
8 (17%)

1 (2.1%)

Hypothyroidism
Hyperthyroidism
Antibody positivity
Anti-TPO and/or anti-TG positive
Anti-TPO and anti-TG negative
Size according to nodule number

19 (40.4%)
28 (59.6%)
Solitary nodule 28 (59.6%)

Multinodular 19 (40.4%)

Bilateral 3
Unilateral 16
Mean nodule number
Mean+SD 1.6+1.2
Median 1
Range 1-8

nodules were present in 16 (33.3%) patients
(Table 2). The mean diameter of these nodules
was 20.7+11.3 mm (range: 6.6-51.2 mm). In
terms of ultrasonographic characteristics, 23
(47.9%) AUS/FLUS nodules were located in the
right lobe and 25 (52.1%) were located in the left
lobe. The nodule margin was regular in 31
(64.6%) and irregular in 17 (35.4%) nodules.
Halo was present in 24 (50%) and absent in re-
maining 24 (50%) nodules. Peripheral macrocal-
cification was presentin 5 (10.4%) and absent in
43 (89.6%) nodules. Microcalcification was pres-
entin 12 (25%) and absent in 36 (75%) nodules.
Regarding the nodule component, 45 (93.8%)
nodules were solid, 1 (2.1%) was mixed, and 2
(4.2%) were cystic. In terms of nodule
echogenicity, 19 (39.6%) nodules were isoechoic,
6 (12.5%) were hypoechoic, 21 (43.8%) were
iso-hypoechoic, and 2 (4.2%) were anechoic.

According to the histopathology results of 47 pa-
tients diagnosed with AUS /FLUS who underwent
hemithyroidectomy, 34 patients (72.3%) were
reported to have benign nodules and 13 (27.7%)
were reported to have malignant nodules. Out of
the 13 patients diagnosed with the malignant
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nodule, 11 patients (23.4%) underwent comple-
tion thyroidectomy and 1 underwent hemithy-
roidectomy. Furthermore, one patient dropped
out of postoperative follow-up (Table 3).

Furthermore, the histopathology results revealed
that 12 patients (92.3%) with malignant nodule
had papillary carcinoma and 1 (7.7%) had
Hurthle cell carcinoma. In terms of papillary can-
cer variants, seven patients (53.8%) were in the
classical papillary variant group, 3 (23.1%) in the
follicular variant group, 1 (7.7%) in the solid vari-
ant group, and 1 (7.7%) in the encapsulated fol-
licular variant group. Out of 13 patients with the
malignant nodule, 9 (19.2%) showed high-risk
characteristics and 4 (8.5%) showed low-risk
characteristics. However, all patients in the high-
risk and low-risk groups underwent completion
thyroidectomy, as patients in the low-risk group
desire to be comfortable in the follow-up period.
According to the histopathology of the contralat-
eral lobe, nine nodules (81.8%) were benign and
two (18.2%) were malignant. The mean carci-
noma foci count was 1.6%+1.5 (1-6), and ten pa-
tients (76.9%) had a single focus, 1 (7.7%) had
two foci, one (7.7%) had four foci, and one
(7.7%) had six foci. Evaluating the patients with
multiple foci separately, the patient diagnosed
with six foci was found to have a solitary nodule
in the preoperative ultrasonographic evaluation
and the long axis of the nodule was 37 mm. The
patient’s pathology was papillary carcinoma fol-
licular variant, and the primary tumor diameter
was 30 mm. The remaining cancer foci were mil-
limetric. This patient underwent completion thy-
roidectomy, and no malignancy was detected in
the contralateral lobe. The patient diagnosed with
four foci was found to have four nodules (one in
the right lobe and three in the left lobe) in the
preoperative ultrasonographic evaluation. The
histopathology of the single AUS nodule was be-
nign. The tumor was identified as incidental and
showed bilaterality, i.e., the histopathology of
contralateral lobe was malignant. The tumor
histopathology was papillary carcinoma classical
variant, and the tumor diameter was 1 to 5 mm
in the left lobe and 3 to 6 mm in the right lobe.
The patient diagnosed with two foci was found to
have a single nodule in the preoperative ultra-
sonographic evaluation, and the long axis of the
nodule was 6.6 mm. The carcinoma diameter was
3 mm and the histopathology was papillary car-
cinoma classical variant. This patient underwent
completion thyroidectomy, and malignancy was
detected in the contralateral lobe (papillary can-
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Cytology (n=48)

FLUS 16 (33.3%)

AUS 32 (66.7%)
Nodule localization (n=48)

Right lobe 23 (147.9%)

Left lobe 25 (52.1%)
Nodule diameter {(n=48)

Mean+SD 20.7+£11.3 mm

Range 6.6-51.2 mm
Component (n=48)

Cystic 2 (4.2%)

Solid 45 (93.8%)

Mixed 1 (2.1%)

Echogenicity (n=48)

Ispechoic 19 (39.6%)
Hypoechoic 6 (12.5%)
Iso-hypoechoic 21 (43.8%)
Anechoic 2 (4.2%)

Border regularity (n=48)
31 (64.6%)
17 (35.4%)

Regular
Irregular
Peripheral macrocalcification (n=48)

Present 5 (10.4%)

Absent 43 (89.6%)
Microcalcification (n=48)

Present 12 (25%)

Absent 36 (75%)
Halo (n=48)

Present 24 (50%)

Absent 24 (50%)

AUS: Atypia of undetermined significance; FLUS: Follicular le-
sion of undetermined significance.

cer, 1 mm). Among the patients diagnosed with
one focus and no contralateral malignancy, seven
patients were found to have a single nodule and
three were found to have two nodules in the pre-
operative ultrasonographic evaluation. The nod-
ules of these patients were in the same lobe.
After hemithyroidectomy and completion thy-
roidectomy, the mean diameter of dominant car-
cinoma (n=15) was 13.8+11.5 mm (1-40 mm).

The American Association of Clinical Endocrinolo-
gists, the American Thyroid Association, and the
European Thyroid Association recommend surgical
treatment for patients with recurrent AUS/FLUS
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Histopathology (n=47)
Benign
Malignant
Low risk
High risk
Histopathology at completion thyroidectomy (n=11)
Benign
Malignant
Benign + low risk

Cakir et al. 61

Hemithyroidectomy Seems to be a Reasonable Initial Surgical Approach in Bethesda Category III

34 (72.3%)
13 (27.7%)
4 (8.5%)
9 (19.2% )

9 (81.8%)
2 (18.2%)
38 (80.8%)

Histopathology of carcinoma after hemithyroidectomy and completion thyroidectomy (n=15)

Papillary cancer
Hurthle cell carcinoma
Carcinoma focus number
Mean+=SD
Median
Range
Carcinoma focus distribution
1
2
3
>4
Carcinoma diameter (n=15)
Mean+SD
Range

results (6,8). The malignancy rate of 5% t015% in
these patients leads to different approaches in de-
termining the operation size (2). In addition, a
biopsy is performed again and some patients do
not undergo surgery because of the benign nod-
ule, which leads to a relative increase in the ma-
lignancy rate in operated patients (9). In previous
studies, the malignancy rate was between 14.4%
and 45.7% for patients with AUS/FLUS nodules
(10-14). The differences between the rates are as-
sumed to be caused by ultrasonographic and clin-
ical findings. In this study, the malignancy rate was
27.7%. In a recent study, we reported the malig-
nancy rate as 23.4% (of the 449 operated nodules,
105 were malignant (13). This rate is similar to
that found in the study conducted by Kuru et al.
(22.8% (14). The malignancy rate was reported to
be 28.3% by Layfield et al. (10), 25% by Renshaw
etal. (11), 45.7% by PE Vanderlaan et al. (9), and
14.4% by Bongiovanni M (12).

In fact, another factor to be considered in this
subject is the application of hemithyroidectomy
in patients with a low expectation of malignancy
or patients with malignancy but with a satisfac-
tory expectation of prognosis. As this study only

14 (93.3%)
1 (6.7%)

1.6£1.5
1
1-6

10
1
0
2

13.8+11.5 mm
1-40

included patients who underwent hemithyroidec-
tomy, the malignancy rate was compared only
within this group. Ryu et al. conducted a study
with 51 patients who underwent hemithyroidec-
tomy because of AUS. In addition, 36 patients
had benign nodules and 15 had malignant nod-
ules, which indicate a malignancy rate (29%)
similar to that found in this study (15). However,
studies including a large patient population are
required on this subject. Despite the time period
of five years, the number of patients in this study
was low, which is because of the fact that total
thyroidectomy is the preferred surgical method
in our institution, Endocrinology and Metabolism
Department of Ankara Yildirim Beyazit University
Total thyroidectomy is preferred because of pa-
tient and surgeon desire to avoid a possible sec-
ond surgery because of malignancy risk,
ultrasonographic tumor size, and multinodular
thyroid presence. Therefore, the majority of pa-
tients who underwent hemithyroidectomy in our
clinic (57.4%) had a solitary thyroid nodule.

In this study, 23.4% of the patients underwent
completion thyroidectomy. In fact, when the need
for completion thyroidectomy is considered rela-
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tive to the risk groups, the high-risk group con-
stitutes 19.2% of all patients. The difference
came from the microcarcinomas with 5 to 9 mm
tumour diameter. The completion thyroidectomy
is preferred in these patients, considering there
may be difficulties related to malignancy follow-
up (inability to effectively use laboratory and im-
aging techniques such as whole-body iodine scan,
thyroglobulin, and anti-thyroglobulin), risk of re-
currence, or possibility of incidental tumor. The
rate of completion thyroidectomy was approxi-
mately 11.7% in a study by Ryu et al. (15). In the
study with a similar number of patients conducted
by Dobrinja et al., the completion thyroidectomy
rate was reported to be 10.5% (16). When con-
sidered relative to 11 patients who underwent
completion thyroidectomy, the contralateral ma-
lignancy rate was 18%. Badr Ibrahim et al. found
the contralateral malignancy rate to be 48% in
patients who underwent hemithyroidectomy (17).
In addition, the contralateral malignancy rate was
reported to be 44% by Pacini et al. and 36% by
Kim et al. (18,19).

Among the patients who underwent hemithy-
roidectomy, the patients with benign pathology
(72.3%) should be considered separately. Hospi-
talization duration and comorbidities (hy-
poparathyroidism, vocal cord paralysis, permanent
hypothyroidism, and high-dose levothyroxine
needs) of these patients may be lower than that of
patients who underwent total thyroidectomy
(20,21). The frozen section procedure and transi-
tion to total thyroidectomy as a result of an intra-
operative decision are recommended for patients
in the benign group, constituting the majority of
patients. A second surgery may be avoided for pa-
tients diagnosed with malignant nodules in the
frozen section procedure. The frozen section pro-
cedure was used for 58 patients with AUS/FLUS in
a study conducted by SPosillico et al. and resulted
in a definitive benign or malignant diagnosis in 37
(64%) patients. In the latter study, however 32
patients had a benign nodule and the operation
was limited to hemithyroidectomy, four patients
underwent total thyroidectomy because of malig-
nancy. Furthermore they reported that the frozen
section procedure did not produce any results for
36% of the patients, which is a limitation of the
procedure (22).

This study has some limitations. The number of
patients who underwent hemithyroidectomy is
relatively low in our clinic because total thy-
roidectomy is preferred, which is the major limi-
tation of this study.
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In patients with AUS/FLUS, lobectomy is appro-
priate initially, as 80.8% of the patients are in the
benign and low-risk cancer group after surgery. It
should be considered that the frozen section pro-
cedure may produce more positive results in
terms of long-term morbidity in patients with ma-
lignant nodules when applied by experienced
pathologists. In addition, long-term retrospective
studies that evaluate the results of hemithy-
roidectomy and total thyroidectomy in these
patients are necessary. Recurrence and con-
tralateral malignancy rates in patients who un-
derwent hemithyroidectomy should be evaluated
using larger patient populations.
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