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Abstract

Aim: The false negative rate of fine needle aspiration biopsy (FNAB) in large thyroid nodules ranges from
7.7% to 53%. The treatment of nodules that are 4 cm or larger is controversial because of the potential for false-
negative FNAB results. In order to make treatment recommendations for nodules >4 c¢m in size, we compared
the results of preoperative FNAB with thyroid surgery specimens.

Materials and Methods: We evaluated patients who underwent thyroid surgery and had preoperative FNAB
between 2017 and 2022. Patients were divided into two groups based on nodule size (<4 cm and >4 cm). FNAB
and specimen pathology results of both groups were compared.

Results: 982 patients who underwent surgery for nodular disease were evaluated. Patients in the Bethesda 2
group (n=231) were divided into two categories based on nodule size: >4 cm (n=56) and <4 cm (n=175).
Malignancy rates were higher in the group with tumors smaller than 4 cm. FNAB and specimen results were
compared. A statistically significant difference was found between the groups (p = 0.039).

Conclusion: The benign fine-needle aspiration biopsy results were consistent with the specimen results in
patients with nodules that were 4 cm or larger. Thyroid surgery should not be considered as the initial treatment
for nodules >4 cm with benign cytology.

Keywords: Thyroid cancer; Nodular thyroid disease; Fine needle aspiration biopsy; Thyroidectomy; False
negative rate.

Ozet

Amag: Biiyiik tiroid nodiillerinde ince igne aspirasyon biyopsisinin (IIAB) yanlis negatiflik oran1 %7,7 ile %53
arasinda degismektedir. Yanlis negatif [IAB sonugclar1 potansiyeli nedeniyle 4 cm. veya daha biiyiik nodiillerin
tedavisi tartigmalidir. Biiyiikliigii 4 cm. ve iizerindeki nodiillere tedavi onerilerinde bulunmak amacryla
preoperatif IIAB sonuglarin tiroid cerrahisi spesmenleri ile karsilagtirdik.

Gerec ve Yontem: 2017-2022 yillar1 arasinda tiroid ameliyat: geciren ve ameliyat dncesi [IAB yapilan hastalar
degerlendirdik. Hastalar nodiil boyutlarina gore (<4 cm. ve >4 cm.) iki gruba ayrildi. Her iki grubun iIAB ve
spesmen patoloji sonuglari karsilagtirildi.

Bulgular: Nodiiler hastalik nedeniyle ameliyat edilen 982 hasta degerlendirildi. Bethesda 2 grubundaki hastalar
(n=231) nodiil boyutlarina gére >4 cm. (n=56) ve <4 cm. (n=175) olmak tizere iki kategoriye ayrildi. Timori
4 cm.'den kiiciik olan grupta malignite oranlar1 daha yiiksekti. IIAB ve spesmen sonugclar1 karsilastirildi. Gruplar
arasinda istatistiksel olarak anlamli fark bulundu (p=0,039).

Sonug: Nodiilii 4 cm. ve iizerinde olan hastalarda benign ince igne aspirasyon biyopsisi sonuglari spesmen
sonuglariyla uyumluydu. Benign sitolojiye sahip >4 cm. nodiillerde tiroid cerrahisi ilk tedavi segenegi olarak
diisiiniilmemelidir.

Anahtar Kelimeler: Tiroid kanseri; Nodiiler tiroid hastaligi; Ince igne aspirasyon biyopsisi; Tiroidektomi;
Yanlis negatiflik orani
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INTRODUCTION

Thyroid nodules are clinically important because although more than 90% of identified nodules
are clinically insignificant benign lesions (HaugenBryan et al., 2016; Popoveniuc & Jonklaas,
2012), they may indicate thyroid cancer in 4.0% to 6.5% of cases (Popoveniuc & Jonklaas,
2012). With an increasing incidence rate, it ranked ninth globally in 2020 (Siegel et al., 2018).

Thyroid cancers have a favorable prognosis (Altiner et al., 2022).

The results of fine needle aspiration biopsy (FNAB) provide us, the surgeons, with an idea
about the treatment (Hou et al., 2023). Fine needle aspiration biopsy prevents unnecessary
surgeries and complications (Cibas et al., 2008; Wong et al., 2018). According to the Bethesda
categorization system, thyroid FNAB cytology can define six main diagnostic groups (Cibas &
Ali, 2017).

The 2015 ATA guidelines (HaugenBryan et al., 2016) (Table 1) state that estimated malignancy
risks based on diagnostic Bethesda classification categories differ from estimated malignancy
risks based on specimen results. In the diagnosis of thyroid cancer, FNAB has been reported to
have a false negative rate of 2.5% (Amrikachi et al., 2001). Recently, the false-negative rate for
FNAB has been evaluated in patients with large thyroid nodules, and multiple studies have
found that these patients have higher false-negative rates for FNAB, ranging from 7.7% to 53%
(Baser et al., 2022; Pinchot et al., 2009; Shi et al., 2017). The guidelines do not clearly state
whether nodules with benign cytology below 4 cm have a higher chance of developing cancer
or whether they should be treated differently from nodules above 4 cm (HaugenBryan et al.,
2016; Russ et al., 2017). Therefore, unnecessary operations may be performed (HaugenBryan
et al., 2016). In the literature, it has been reported that the treatment approach to large nodules
is controversial due to the high false negative rate of FNAB in >4 cm nodules. (Baser et al.,
2022; Carrillo et al., 2000; Giles et al., 2015; McCoy et al., 2007; Mehanna et al., 2013; Meko
& Norton, 1995; Pinchot et al., 2009; Wharry et al., 2014).

We aimed to obtain evidence-based treatment recommendations for >4 cm nodules by
comparing thyroid surgery specimens obtained from patients operated in our center with the
results of preoperative FNAB. With this comparison, we aimed to investigate the compatibility
of our results with the current literature and to determine the necessity of thyroidectomy in >4

cm thyroid nodules.
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Table 1. Predicted malignancy risks according to the diagnostic categories of the Bethesda
classification and malignancy risks according to the specimen result [1].

Category Predicted Risk of Malignancy Risk of malignancy according to the specimen
(%0) (%)

Bethesda 1 1-4 20 (9-32)

Bethesda 2 0-3 2.5 (1-10)

Bethesda 3 5-15 14 (6-48)

Bethesda 4 15-30 25 (14-34)

Bethesda 5 60-75 70 (53-97)

Bethesda 6 97-99 99 (94-100)

MATERIALS AND METHOD

January 1, 2017 and June 30, 2022, 982 patients who underwent preoperative FNAB and
thyroidectomy at General Surgery clinic were retrospectively evaluated. Patients in whom
preoperative FNAB was not performed in our center, patients in whom preoperative nodule size
was unknown, and patients in whom postoperative specimen results were not evaluated in our
center were excluded from the study (Figure 1). Patients (n=689) were divided into 6 groups
using Bethesda classification. In our study, dominant nodules in thyroid tissue were considered
as index nodules. In operated patients and pathology results evaluation belongs to the index
nodule. Postoperative specimen pathology results were then compared for each group
separately and false negative rates were compared with the existing literature. Demographic
data, dominant nodule size and benign/malignant status of the patients were evaluated. In the
Bethesda 2 group, a biopsy was taken from the index nodule. Patients who underwent
procedures other than index nodule were not included in the study. The Bethesda 2 group
(n=231), which differed from our data in the literature comparison, was divided into two

subgroups as >4 cm and <4 cm and evaluated.

Study was approved by the Gazi University Clinical Researchs Ethics Committee (2023-076).
The study complies with the Declaration of Helsinki.
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Identification Thyroidectomies between January Excluded (n=751)

2017 and June 2022
-Those who did not

undergo FNAB at our

center

- Patients with
unknown preoperative
nodule size

Enrollment Those undergoing surgery for
nodular thyroid diseases (n=982)

- Patients whose

postoperative
specimen results were
not evaluated in our
center

Analysis Final study population -Patients outside the

Bethesda 2 class

(n=231) (n=452)

Figure 1. The sample collection scheme.

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) version 26.0, developed by SPSS Inc.
in Chicago, IL, USA, was used. The median (min-max) or mean =+ standard deviation (SD) was
used to express numerical parameters. Percentages were used to evaluate categorical variables.
For parameters that did not exhibit normal distribution, the Mann-Whitney U test was used to
compare two independent groups. The association between binary categorical groups was

assessed using the chi-square test. A p-value of <0.05 was considered statistically significant.
RESULTS

Of the study population, 527 (76.5%) were female and 162 (23.5%) were male. When
subdivided according to the Bethesda classification, there were 4 patients (0.6%) in the
Bethesda 1 group, 231 patients (33.5%) in the Bethesda 2 group, 138 patients (20%) in the
Bethesda 3 group, 93 patients (13.5%) in the Bethesda 4 group, 69 patients (10%) in the
Bethesda 5 group and 154 patients (22.4%) in the Bethesda 6 group. Malignant specimens were
observed 0% in Bethesda 1 group, 18.2% in Bethesda 2 group, 44.9% in Bethesda 3 group,
38.7% in Bethesda 4 group, 59.4% in Bethesda 5 group and 95.5% in Bethesda 6 group. The
specimen malignancy rate was as high as 18.2% in the Bethesda 2 group (Table 2).
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Table 2. Distribution and clinicopathological characteristics of the groups according to
Bethesda classification

Bethesda1  Bethesda 2 Bethesda 3 Bethesda 4 Bethesda 5 Bethesda 6 Total
Number of patients 4 231 138 93 69 154 689
()
Age 53.0 52.0 50.0 52.0 49.0 46.0 50.0
(year) (median), (50.0-60.0) (20.0-74.0) (21.0-78.0) (19.0-81.0) (18.0-75.0) (18.0-76.0) (18.0-81.0)
range
Gender
Female n (%) 3 (75%) 179 (77.5%) 101 (73.2%) 71 (76.3%) 55 (79.7%) 118 (76.6%) 527 (76.5%)
Male n (%) 1 (25%) 52 (22.5%) 37 (26.8%) 22 (23.7%) 14 (20.3%) 36 (23.4%) 162 (23.5%)
Malignity
Benign n (%) 4 (100%) 189 (81.8%) 76 (55.1%) 57 (61.3%) 28 (40.6%) 7 (4.5%) 361 (52.4%)
Malign n (%) 0 (0%) 42 (18.2%) 62 (44.9%) 36 (38.7%) 41 (59.4%) 147 (95.5%) 328 (47.6%)
Nodule size 1.60 (0.40-  2.50(0.30-9.50)  2.30(0.40-9.0) 2.0 (0.20-2.0) 1.50 (0.30-6.0) 1.50 (0.30-6.0) 2.0 (0.20-9.50)
(cm), (median), 3.50)
range

In the continuation of the study, 231 patients in the Bethesda 2 group were evaluated.
Demographic data showed that there were 179 female (77.5%) and 52 male (22.5%) patients.
The median age was 52.0 years. When the final pathology results of the Bethesda 2 group were
evaluated according to the specimen results, there were 189 benign (81.8%) and 42 malignant
(18.2%) patients. The Bethesda 2 group was divided into groups by nodule size. There were 56
(24.2%) patients with >4 cm nodules and 175 (75.8%) patients with <4 cm nodules. There were
5 (8.9%) malignant patients in the >4 cm group and 37 (21.1%) in the <4 cm group. A significant
difference was found when the results of FNAB and final specimen were compared (p=0.039)

(Table 3).

Table 3. Sociodemographic, clinical and pathological characteristics of the Bethesda 2 group
Bethesda 2 group (n=231) Benign (n=189 (81.8%)) Malign (n=42 (18.2%)) p value

Age (Year, Median) 52.0 50.0 0.9
Gender (Female/Male) 146/43 33/9 0.85
<4 cm n (%) 138 (78.9%) 37 (21.1%) 0.039
>4 cm n (%) 51 (91.1%) 5 (8.9%)

DISCUSSION

Current literature in thyroid diseases is determined and updated according to ATA data
(HaugenBryan et al., 2016). Based on the latest updated guidelines, evaluation of our data

according to the Bethesda classification showed that our results were mostly consistent with the
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current literature (HaugenBryan et al., 2016). FNAB results were evaluated and compared with
specimen pathology. False negative rates of FNAB were similar in Bethesda 1, Bethesda 3,
Bethesda 5 and Bethesda 6 classes. However, a higher malignancy rate was seen in the Bethesda
2 class with 18.2% and in the Bethesda 4 class with 38.7% malignant patients compared to the
literature (Table 1) (HaugenBryan et al., 2016; Popoveniuc & Jonklaas, 2012).

ATA guidelines remain controversial as they do not provide a clear answer as to whether >4 cm
nodules with benign cytology carry a greater risk of malignancy and whether there should be a
different approach from <4 cm nodules. This uncertainty may lead to unnecessary operations
(HaugenBryan et al., 2016). Most studies report that the treatment approach for large nodules
is controversial due to the higher rate of false negatives of FNAB in >4 cm nodules (Baser et
al., 2022; Carrillo et al., 2000; Giles et al., 2015; McCoy et al., 2007; Mehanna et al., 2013;
Meko & Norton, 1995; Pinchot et al., 2009; Wharry et al., 2014). Moreover, despite these
studies, endocrinologists and surgeons disagree on the treatment approach for large nodules

(Pinchot et al., 2009).

McCoy et al. (McCoy et al., 2007) evaluated 233 patients with nodules >4 cm in size and
reported a false negative rate of approximately 16% for FNAB when all Bethesda classifications
were included. Thyroid nodules measuring 4 cm or larger were more likely to develop
carcinoma. They recommended diagnostic lobectomy for thyroid nodules >4 cm in size,
regardless of the FNAB result. Pinchot et al. (Pinchot et al., 2009) reported a high rate of
inaccurate FNAB results in patients with nodules >4 cm. They found that half of the patients
reported as benign on FNAB were misclassified. Both preoperative fine-needle aspiration
biopsy (FNAB) cytopathology and specimen pathology results were reported in 97 out of 155
patients (62.5%) with nodules <4cm. Although they supported the use of FNAB in thyroid
nodules, they recommended diagnostic lobectomy in patients with nodules >4 cm regardless of
FNAB cytology. Wharry et al. (Wharry et al., 2014) found that the incidence of thyroid cancer
in nodules >4 cm was 22% (n=83/382). The study reported that the presence of suspicious
ultrasonographic features did not differentiate malignant nodules from benign nodules.
Furthermore, the study found that the risk of thyroid cancer was 20% in 86 nodules that were
>4 c¢cm and lacked suspicious ultrasonographic features. They recommended a primary thyroid
lobectomy for thyroid nodules >4 cm in size. Giles et al. (Giles et al., 2015) reported a high rate
of false negative results in large thyroid nodules and recommended lobectomy for such nodules,
even when the FNAB cytology indicates benignity. Carrillo et al. (Carrillo et al., 2000)
suggested in a study of 159 patients that close follow-up and lobectomy should be considered

31
B Med J 2024;8(1):26-34



Aydogdu et al. What can we do with nodules 24 cm?

when negative cytology is present with a nodule size of >4 cm. Meko et al. (Meko & Norton,
1995) recommended thyroid lobectomy as the diagnostic method due to the high false negative
rate of >3 cm fine-needle aspiration biopsy (FNAB). Kim et al. (Kim et al., 2022) evaluated
123 patients with nodules >4 c¢cm and benign cytology. According to their results, they
recommended primarily diagnostic lobectomy for these nodules due to the high rate of false
negative results from preoperative FNAB. Lee et al. (Lee et al.,, 2016) demonstrated that
performing routine thyroid lobectomy leads to lower costs for thyroid nodules >4 cm. Baser et
al. (Baser et al., 2022) recommended performing diagnostic lobectomy for nodules <4 cm due

to the high likelihood of false-negative results from preoperative cytology.

Shi et al. (Shi et al., 2017) analyzed 337 patients and reported that 99 patients had nodules <4
cm, while 238 patients had nodules >4 cm. In their study, they found no difference in
malignancy rates for nodules less than 4 cm or 4 cm or larger. In addition to these studies, in
our extensive series of 982 patients, we categorized 231 patients based on nodule size using the
Bethesda 2 classification (benign). Consistent with the findings of Shi et al. (Shi et al., 2017),
our study also demonstrated that nodules larger than or equal to 4 cm did not elevate the risk of
malignancy. However, the risk of malignancy had a higher false-negative rate compared to the

sample results in nodules <4 cm.

Our study included 56 patients (24.2%) with >4 cm nodules and 175 patients (75.8%) with <4
cm nodules. There were 5 (8.9%) malignant patients in the >4 cm group and 37 (21.1%)
malignant patients in the <4 cm group. When the FNAB and specimen results were compared,

it was determined that there was a significant difference. (p=0.039).
CONCLUSION

Contrary to the existing literature, benign FNAB results were compatible with specimen results
in patients with nodules >4 cm. However, the malignancy rates predicted by the specimen
pathology results in <4 cm nodules were well above the literature. The fact that we had similar
rates with the current literature in the other classes except for the Bethesda 2 class shows that
we do not have any limitations in the evaluation of FNAB and postoperative specimen
pathology. Thyroid surgery should not be considered as the initial option when benign cytology

is present in nodules >4 cm.
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