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Abstract 

Aim: In this study, it was aimed to investigate the malignancy rates of nondiagnostic (ND) thyroid fine-

needle aspiration cytology (FNAC) material by evaluating either the result of the second FNAC or 

resection/biopsy materials. 

Method: Among the 1165 thyroid FNAC cases evaluated in the Pathology Department of Başakşehir Çam 

and Sakura City Hospital within 9 months (October 2020-June 2021), 102 cases (8,7%) diagnosed with ND 

were included in the study. At the end of the 6-15 months follow-up period after the diagnosis of ND, the 

results of the second FNAC or resection (thyroidectomy, lobectomy)/biopsy of the cases were evaluated. 

Diameter and sonographic features of thyroid nodules (solid, cystic, mixed) were also noted. 

Results: 49% of the cases (n:50) had a second FNAC. Resection/biopsy was performed in only 12 (11,8%) 

cases. Of these 62 cases, 39 were diagnosed by second FNAC and 7 by resection/biopsy as benign (74,1%), 

and 5 cases were diagnosed as malignant by resection/biopsy. 7 cases were diagnosed as nondiagnostic again 

after the second FNAC. Final diagnosis (by resection) of the case whose second FNAC result was reported as 

suspicious for malignancy was papillary microcarcinoma. This case was included in the group ‘diagnosed as 

malignant only by resection/biopsy. In other words, malignancy was detected in 5 of 62 patients who 

underwent a second FNAC or resection/biopsy. The risk of malignancy was found to be 8% in the patient 

population included in the study with the diagnosis of ND.  

Conclusion: A low rate of NE results were found in this ultrasound-guided thyroid series (8,7%). After the 

second FNAC or resection, malignancy rates was found to be 8%. Although this result is compatible with the 

results of some studies, it is considerably lower than others. It would be appropriate to follow up on ND 
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nodules with their clinical/sonographic features. Additional studies with large series will be more helpful in 

determining the malignancy rates of the ND group. 

Keywords: Thyroid cancer, papillary, biopsy, fine-needle, cytology. 

Tiroid İnce İğne Aspirasyonlarında Tanısal Olmayan Olguların Malignite Oranlarının 

Değerlendirilmesi 

Öz 

Amaç: Çalışmada nondiagnostik (ND) tiroid ince iğne aspirasyon sitolojisi (İİAS) materyalinin malignite 

oranlarının araştırılması (ikinci İİAS sonucu veya rezeksiyon/biyopsi materyalleri değerlendirilerek) 

amaçlandı. 

Yöntem: Başakşehir Çam ve Sakura Şehir Hastanesi Patoloji Bölümü'nde 9 ay (Ekim 2020-Haziran 2021) 

içinde değerlendirilen 1165 tiroid İİAS olgusundan ND tanısı alan 102 olgu (%8,7) çalışmaya dahil edildi. ND 

tanısı konulduktan sonra 6-15 aylık takip süresi sonunda olguların ikinci İİAS veya rezeksiyon (tiroidektomi, 

lobektomi)/biyopsi sonuçları değerlendirildi. Tiroid nodüllerinin (solid, kistik, mikst) çap ve sonografik 

özellikleri de kaydedildi. 

Bulgular: Vakaların %49'unda (n:50) ikinci bir İİAS yapıldı. Sadece 12 (%11.8) olguda rezeksiyon/biyopsi 

yapıldı. İkinci İİAS ile AUS tanısı alan üç olguda rezeksiyon/biyopsi yapılmadı. Bu 62 olgunun 39'una ikinci 

İİAS, 7'sine rezeksiyon/biyopsi ile benign (%74,1), 5 olguya ise rezeksiyon/biyopsi ile malign tanısı konuldu. 

7 olgu ikinci FNAC sonrası yeniden nondiagnostik tanısı aldı.  İkinci İİAS sonucu malignite şüpheli olarak 

bildirilen olgunun kesin tanısı (rezeksiyon ile) papiller mikrokarsinom olarak belirlendi. Bu olgu ‘sadece 

rezeksiyon/biyopsi ile malign olarak teşhis edilen' gruba alındı. Yani ikinci İİAS veya rezeksiyon/biyopsi 

yapılan 62 hastanın 5'inde malignite saptandı. ND tanısı ile çalışmaya alınan hasta popülasyonunda 

malignite riski %8 olarak bulundu. 

Sonuç: Ultrason rehberliğinde tiroid İİAS serimizde düşük oranda ND sonuçları bulunmuştur (%8,7). 

İkinci İİAS veya rezeksiyon sonrası malignite oranları %8 olarak bulundu. Bu sonuç bazı çalışmaların 

sonuçları ile uyumlu olsa da diğerlerine göre oldukça düşüktür. ND nodüllerin klinik/sonografik özellikleri 

ile takip edilmesi uygun olacaktır. Geniş serili ek çalışmalar, ND grubunun malignite oranlarının 

belirlenmesinde daha fazla yardımcı olacaktır. 

Anahtar Kelimeler: Tiroid kanser, papiller, biyopsi, ince-iğne, sitoloji. 

 

Introduction 

Fine needle aspiration cytology (FNAC) is a widely used important process for diagnosing thyroid 

nodules and managing their treatments. FNAC is an initial diagnostic test because of its 

simplicity, safety, and cost-effectiveness1. FNAC results are categorized in six groups according to 

the Bethesda system for reporting thyroid cytopathology (TBSRTC), such as; nondiagnostic (ND), 

Benign, Atypia of undetermined significance/follicular lesion of undetermined significance 
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(AUS/FLUS), Follicular neoplasm/Suspicious for follicular neoplasm (FN/SFN), Suspicious for 

malignancy (SFM) and Malignancy2-4. 

There were malignancy rates and proper managements for each category in TBSRTC and these 

rates were updated in TBSRTC II2,3. Although the expected risk of malignancy (ROM) in ND 

category was 1-4% in previous studies and updated to 1-5% in TBSRTC II, risk of malignancy 

varies between 0.4% to 51% in different studies3,5-9. And also the risk of malignancy varies with 

the type/structure of the nodule. ND diagnosis from solid nodules are associated with a higher 

risk of malignancy as compared to cystic nodules (≥50% cystic change) with low-risk 

ultrasonographic features2,5. 

In this study, it was aimed to investigate the malignancy rates of ND thyroid FNAC material by 

evaluating either the result of the second FNAC or resection/biopsy materials. 

Material and Method 

This study was found appropriate ethically according to the ethical committee of the Basaksehir 

Cam and Sakura City Hospital on 24th November 2021 with its decision number 2021-249.  

Among the 1165 thyroid FNAC cases evaluated in the Pathology Department of Başakşehir Çam 

and Sakura City Hospital within 9 months (October 2020-June 2021), 102 cases (8,7%) diagnosed 

with ND re-evaluated retrospectively and included in the study. At the end of the 6-15 months of 

follow-up period after the diagnosis of ND, the results of the second FNAC or resection 

(thyroidectomy, lobectomy)/biopsy of the cases were evaluated. Diameter and sonographic 

features of thyroid nodules (solid, cystic, mixed) were also noted. 

Cytological Preparation 

All FNAC specimens of cases were prepared with a liquid-based cytology technique. BD SurePath 

PAP test kit (BD Diagnostics-tripath, Burlington, NC, USA®) was used as liquid-based cytology 

examination technique. Samples in ethanol-based fixative were centrifuged 2 times. Then cellular 

sample was mixed with a vortex homogeneously; 40 μl of the sample was pulled out with a 

micropipette and spread as a thin layer in a circular area of a microscope slide.  

Cytological Examination 

The PAP-stained LBC slides and H&E slides of cell blocks were evaluated under the light 

microscope.  

The material was diagnosed as ND if it did not fulfill the adequacy criteria of the TBSRTC, such 

as; a specimen containing at least six well-preserved and well-stained follicular groups, including 

at least 10 cells; abundant thick colloid which is suggestive of colloid nodule; and, solid nodules 
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with inflammation that is suggestive of thyroiditis. Thyroid cysts containing histiocytes but with 

little or no follicular cells are interpreted as ND. In contrast, a solid nodule with an atypia does 

not have a requirement for a minimum number of follicular cells2. 

Fifty cases out of 102 cases underwent a second FNAC and histological follow-up was available in 

12 cases. Results of the second FNAC and resection/biopsy were noted. 

Statistical Analysis 

SPSS.25 program was used for statistical evaluation. A descriptive analysis was carried out in 

which nominal variables were shown as number of cases and the percentage (%). 

Results 

79,4% of the cases were female and 29,6% were male, and the mean age was 48,3±14,0(8-80 

years). 49% of the cases had a second FNAC. The distribution of the results of the second FNAC 

evaluation is given in Table 1. 

Table 1. Distribution of second FNAC results 

 Frequency Percent Valid Percent 

Valid None 52 51,0 51,0 

ND 7 6,9 6,9 

Benign 39 38,2 38,2 

AUS 3 2,9 2,9 

SFM 1 1,0 1,0 

Total 102 100,0 100,0 

ND: Nondiagnostic, AUS: Atypia of undetermined significance, SFM: Suspicious for malignancy 

Resection/biopsy was performed in only 12 (11,8%) cases (Table 2). Resection/biopsy was not 

performed in three cases diagnosed as AUS with the second FNAC. Of these 62 cases, 39 were 

diagnosed by second FNAC and 7 by resection/biopsy as benign (74,1%), and 5 cases were 

diagnosed as malignant by resection/biopsy. 7 cases were diagnosed as nondiagnostic again after 

the second FNAC. Final diagnosis (by resection) of the case whose second FNAC result was 

reported as suspicious for malignancy was papillary microcarcinoma. This case was included in 

the group “diagnosed as malignant only by resection/biopsy”. In other words, malignancy was 

detected in 5 of 62 patients who underwent second FNAC or resection/biopsy. The risk of 

malignancy was found to be 8% in the patient population included in the study with the diagnosis 

of ND. 
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Table 2. Distribution of surgical resection/biopsy results 

 Frequency Percent Valid Percent 

Valid None 90 88,2 88,2 

Benign (AN, LT) 7 6,9 6,9 

Malignant (PTC, microPTC) 5 4,9 4,9 

Total 102 100,0 100,0 

AN: Adenomatoid nodule, LT: Lymphocytic thyroiditis, PTC: Papillary thyroid carcinoma 

The mean diameter of the thyroid nodules diagnosed as ND was 17,8±10,7 mm (5-60 mm), and 

51% were cystic or mixed (Table 3). 

Table 3. Sonographic features of the cases 

 Frequency Percent Valid Percent 

Valid Solid 50 49,0 49,0 

Cystic 14 13,7 13,7 

Mix 38 37,3 37,3 

Total 102 100,0 100,0 

 

Nodules were solid in 4 of 5 (80%) cases diagnosed as malignant by resection/biopsy (Table 4). 

However, nodules were also solid in 6 of 7 (85,7%) cases with benign resection/biopsy results. 

Table 4. Distribution of resection/biopsy results according to sonographic features of nodules 

  Solid Cystic Mix Total 

  n % n % n % n % 

Resection / 

Biopsy 

None 40 44,4 14 15,6 36 40,0 90 100,0 

Benign (AN, LT) 6 85,7 0 0,0 1 14,3 7 100,0 

Malignant (PTC, 

mikroPTC) 
4 80,0 0 0,0 1 20,0 5 100,0 

AN: Adenomatoid nodule, LT: Lymphocytic thyroiditis, PTC: Papillary thyroid carcinoma 
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The distribution of the second FNAC and resection/biopsy results of the cases by gender is given 

in Table 5.  

Table 5. Distribution of second FNAC and resection results by gender 

 Gender 

Female Male 

n % n % 

Second FNAC None 42 51,9% 10 47,6% 

ND 5 6,2% 2 9,5% 

Benign 31 38,3% 8 38,1% 

AUS 2 2,5% 1 4,8% 

SFM 1 1,2% 0 0,0% 

Total 81 100,0% 21 100,0% 

Resection / Biopsy None 72 88,9% 18 85,7% 

Benign (AN, LT) 4 4,9% 3 14,3% 

Malignant (PTC, mikroPTC) 5 6,2% 0 0,0% 

Total 81 100,0% 21 100,0% 

ND: Nondiagnostic, AUS: Atypia of undetermined significance, SFM: Suspicious for malignancy, 

AN: Adenomatoid nodule, LT: Lymphocytic thyroiditis, PTC: Papillary thyroid carcinoma 

 

Discussion 

The risk of malignancy for ND cases is difficult to calculate exactly, because most of the ND 

nodules does not undergo surgery. There are highly variable malignancy rates for surgically 

excised nodules initially reported as ND. In a meta-analysis the malignancy rate was found to be 

9–32%10. Baloch et al. found the malignancy rate as 51% after surgery in a series of 237 patients 

whose initial FNAC were ND6. In another study, which compares malignancy rates of ND and 

diagnostic thyroid FNAC cases, a statistically significant higher rate of thyroid cancer was found 

on repeated FNAC or on histology in ND group11. On the other hand, Ferreira MA et al. found a 

malignancy rate as 0,4% after repeated FNAC whose initial FNAC smears were ND8. In this study 

malignancy rate was 8% in ND cases. This may be a relatively low rate when compared to the 

literature.  
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In TBRSCT, it is recommended to repeat the FNAC under ultrasound guidance after the first ND 

result2. Repeated FNAC may be very helpful because it provides a relatively high rate of diagnostic 

results.8,11. In this study, FNAC was repeated in 50 out of 102 ND cases. After the second FNAC, 

only 7 cases (14%) were diagnosed as ND again. Forty-three cases (86%) received a diagnosis after 

the second FNAC. 

Surgically resected nodules in the ND category, represent a selected subset of nodules that were 

repeatedly diagnosed as ND or had worrying clinical or sonographic features. Thus, surgically 

resected ND nodules have higher malignancy rates compared to the entire cohort of ND nodules12. 

In this study malignancy rate was 8%. All malignant cases were diagnosed in resected nodules (5 

of 12 resected nodules).   

In centers that use the conventional technique, on-site adequacy evaluation and, if necessary, 

multiple interventions are recommended in the second FNAC to be performed after the first ND 

diagnosis13. In centers using the LBC method, making an additional LBC slide helps with 

achieving a diagnosis in cases classified as ND initially. This procedure is particularly helpful for 

meeting the adequacy criteria1. Furthermore, performing a cell block from the residual LBC 

sample can convert some initially ND LBC FNACs into a satisfactory sample14. 

After two ND specimens, close clinical and sonographic follow-up or surgery should be 

considered, depending on the clinical findings. Because the risk of malignancy in cystic lesions is 

low, re-aspiration of most cystic nodules with an initial ND result should be performed only if the 

ultrasound findings are suspicious2. The malignancy rates are also variable in nodules containing 

a cystic component. Güney G et. al. found malignancy rates in cystic content and ND-other group, 

0% and 17,6, respectively5. In another study that compare malignancy rates in between patients 

who were diagnosed as ND due to cystic content and those who were diagnosed as ND due to 

other causes, malignancy rates in the cystic content group were 14,3%, whereas it was 6,6% in the 

other group15. In this study, 80% of the nodules diagnosed as malignant after resection were solid, 

while 20% of nodules were mix (Table 4). No resection was performed in pure cystic nodules. 

therefore, the malignancy rate could not be given for pure cystic nodules. 

There were limitations of this study. First, the number of ND cases were restricted (In a suitable 

cytology laboratory, it is not desired to be too much.). And secondly, although the number of 

patients who underwent a second FNAC was not low, the number of patients who underwent 

resection was quite low. So malignancy rates were given according to a small group. 

Conclusion 

Found a low rate of ND results in this series of ultrasound-guided thyroid FNAC (8.7%). After the 

second FNAC or resection, malignancy rates was found to be 8%. Although this result is 
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compatible with the results of some studies, it is considerably lower than others. However, it 

would be appropriate to follow up on ND nodules with their clinical/sonographic features. 

Additional studies with large series will be more helpful in determining the malignancy rates of 

the ND group. 
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