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Amac

Bethesda sistemi, tiroid nodullerinin aspirasyonunu
degerlendirmek igin yaygin olarak kullaniimaktadir.
Calismanin amaci sitoloji ve histopatoloji sonuglari
arasindaki korelasyonun isiginda sistemin kullanila-
bilirligini degerlendirmek ve literatiir esliginde gézden
gecirmexktir.

Gerec¢ ve Yontem

Bethesda sistemi kullanilarak raporlanan tiroid nodul-
lerinin ince igne aspirasyon sonuglari analiz edildi.
Tiroidektomi sonuclarina goére malignite oranlari he-
saplandi. Bethesda sisteminin gucuni analiz etmek
icin alti farkli alt grup tasarlandi. Duyarlilik, 6zgulluk,
pozitif prediktif deger, negatif prediktif deger ve tanisal
dogruluk bu alt gruplarda ayri ayri hesaplandi. Veriler,
Windows i¢in SPSS 20 kullanilarak analiz edildi.

Bulgular

Tiroid nodullerin Bethesda'ya gére dagihmi sirasiyla
2212 (%33,5), 3163 (%47,9), 720 (%10,9), 67 (%1),
361 (%5,5) ve 75 (%1,1) idi. Tiroidektomi yapilan 873
nodiliun 254'U (%29.9) malignite tanisi aldi. Tiroidek-
tomilere gore tani kategorileri sirasiyla 233 (%26,7),
277 (%31,7) 137 (%15,7), 23 (%2,6), 163 (%18,7) ve

222.

40 (%4,6) idi. Her Bethesda kategorisinin malignite
oranlar %14,5, %6,8, %32,8, %52,1, %66,8 ve %97,5
idi. ince igne aspirasyonunun sensitivitesi, spesifisite-
si, pozitif prediktif degeri (PPV), negatif prediktif dege-
ri (NPV), dogrulugu hesaplandi ve sirasiyla %61,8 ile
%89,3, %79,6 ile %99,6, %70,4 ile %97,5, %84,5 ile
%93,1 ve %79,5 ila %93,6 arasinda degismekteydi.

Sonuc

Bu ¢alismanin sinirhhidr B1 kategorisinin ¢ok yiiksek
olmasidir. Ancak verilerin sadece bir patolog tarafin-
dan degerlendirilmesi ve en fazla vaka sayisina sahip
ilk ic calismadan biri olmasi nedeniyle B1 disindaki
diger kategoriler agisindan literatiire dnemli bir katki
saglamaktadir. Bethesda sistemi, klinisyene uygun
klinik takip ve dogru tedavi yaklasimi saglayan ve pa-
tologlar igin gozlemciler arasi uyumun yiksek oldugu
bir siniflandirmadir.

Anahtar Kelimeler: Tiroid, ince igne, Tiroidektomi,
Bethesda

Abstract
Objective

The Bethesda system is widely used to evaluate
aspiration of thyroid nodules. The aim of the study is to
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evaluate the usability of the system by the correlation
between cytology and final histopathology results and
to review the literature.

Materials and Methods

Fine needle aspiration ofthyroid nodulesreported using
Bethesda system were analyzed. Malignancy rates
were calculated by the results of thyroidectomies. To
analyze the power of the Bethesda system six distinct
subgroups were designed. The sensitivity, specificity,
positive predictive value, negative predictive value
and diagnostic accuracy were calculated separately
in these subgroups. The data were analyzed using
SPSS 20 for Windows.

Results

The distribution of thyroid nodules according to
the Bethesda was 2212 (33.5%), 3163 (47.9%),
720 (10.9%), 67 (1%), 361 (5.5%) and 75 (1.1%),
respectively. Of 873 nodules that underwent
thyroidectomy, 254 (29.9%) were diagnosed as
malignant. The diagnostic categories according to
thyroidectomies were 233 (26.7 %), 277 (31.7%),

Introduction

Approximately 1 in 20 people have thyroid nodules
and the risk of developing malignancy is 5% in these
(1, 2). A reliable and feasible test is needed to identify
this possibility (1). Fine needle aspiration of thyroid is
primary choice and also most useful diagnostic tool.
It has a critic role to distinguish benign and malignant
nodules to avoid unnecessary surgery (3). The
sensitivity and spesificity of the test are 57 to 99% and
45 to 99% in the literature, respectively (1).

The accepted classification for standardized diagnosis
of thyroid nodules is The Bethesda System for
Reporting Thyroid Cytopathology (TBSRTC) which
was created in 2007, published in 2009 and revised
in 2017. The system comprises six diagnostic
categories which provide to predict the malignancy
risk of each nodule and to make decision about clinical
management (4, 5).

The aim of this study is to compare the results of
the aspirations evaluated according to Bethesda
system with the actual diagnoses after surgery and to
determine the strength of the test. Also aimed to see
the distribution of the data and compare the sensitivity,
spesificity, positive predictive value, negative
predictive value and accuracy of our data with the
other publication’s data in the literature.
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137 (15.7%), 23 (2.6%), 163 (18.7%) and 40 (4.6%),
respectively. The malignancy rates of each Bethesda
category were 14.5%, 6.8%, 32.8%, 52.1%, 66.8%
and 97.5%. The sensitivity, spesifity, positive
predictive value (PPV), negative predictive value
(NPV) and accuracy of fine needle aspiration was
calculated and ranged from 61.8% to 89.3%, 79.6% to
99.6%, 70.4% to 97.5%, 84.5% to 93.1% and 79.5%
to 93.6%, respectively.

Conclusion

The limitation of this study is that the B1 category is very
high. However, since the data are evaluated by only
one pathologist and it is one of the first three studies
with the highest number of cases, it makes a significant
contribution to the literature in terms of all categories
except B1. The Bethesda system is a classification
that provides the clinician with appropriate clinical
follow-up and the accurate treatment approach, and a
high interobserver agreement for pathologists.

Keywords: Thyroid, Fine-needle, Thyroidectomy,
Bethesda

Materials and Methods

This study was approved by the ethics committee
of Manisa Celal Bayar University (18.9.2019,
20.478.486).

From January 2015 to June 2019 (54 months), the
patients which have ultrasonography guidedfine needle
aspiration (FNA) cytology of thyroid were obtained.
Conventional smears were prepared for all nodules.
All of the slides were stained with May-Grunwald-
Giemsa and evaluated by one expert pathologist using
TBSRTC which included six diagnostic categories
defined as Nondiagnostic (ND) or Unsatisfactory,
Benign (BG), Atypia of Undetermined Significance
(AUS) or Follicular Lesion of Undetermined Significance
(FLUS), Follicular neoplasm (FN) or Suspicious for a
Follicular neoplasm (SFN), Suspicious for Malignancy
(SFM) and Malignant (MG), respectively. These
categories were also abbreviated as B1, B2, B3, B4,
B5 and B6, respectively. The patients who underwent
thyroidectomy were also recorded and histopathologic
diagnoses were noted. The cases diagnosed as
FVPTC were reevaluated to determine whether they
were noninvasive follicular thyroid neoplasm with
papillary-like nuclear features (NIFTP) or not.

To analyze the power of the system six distinct
subgroups were designed. The each subgroup was



categorized as negative and positive. The sensitivity,
specificity, positive predictive value (PPV), negative
predictive value (NPV) and diagnostic accuracy were
calculated according to each groups.

Results

Atotal of 6598 thyroid nodulesin 4447 pathology reports
from 3635 patients were included in this study. The
mean age and standard deviation (SD) of aspirations
was 52.19+13.44 with a range of 8-94 years. The
mean of age was 51.58+13.67 for pathology reports
(n=4447) and 51.31+13.88 for patients (n=3635).
The female/male ratio was 3.44 (F/IM=5114/1484) for
all aspirations, 3.38 (F/M=3665/1082) for pathology
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reports and 3.53 (F/M=2834/801) for patients. 3240
(49.1%) of the nodules were located in the right lobe,
3050 (46.2%) of the nodules were located in the
left lobe, 246 of (3.8%) nodules were in the isthmus
and pyramidal lobe and 62 of them have unknown
localization. The mean nodule size was 19.06 + 10.86
mm and the range was 5-112 mm in 4972 nodules
with known diameters.

The distribution of nodules according to the Bethesda
category was 2212 (33.5%), 3163 (47.9%), 720
(10.9%), 67 (1%), 361 (5.5%) and 75 (1.1%),
respectively. Overall, 594 (15.48%) patients underwent
surgery for 873 (13.23%) nodules, and malignancies
were identified in 254 nodules (29.09% of nodules

Table 1 The cytological diagnosis and cytological-histopathological correlation

BETHESDA CATEGORIES
CYTOLOGICAL ND BG | AUSIFLUS | FNISEN | SEM MG Total
Dot 2212 3163 720 67 361 75 s508
(33.5%) | (48%) | (10.9%) a%) | (G5%) | (1.1%)
182 246 69 5 28
FNDING | 75106) | (88.8%) | (50.4%) | (21.7%) | (17.2%) L =l
12 10 17 13
HT G.2%) | (36%) | (12.4%) 0 (8%) 0 52
BENIGN 5 A ) - 5
Z Al e (13%) | (04%) | (29%) | (26.1%) | (5.6%) L 2
3
e} 2 1 2 4 1
Q LS 0.9%) | (0.4%) (1.4%) L 24%)1 | (2.5%) L
I 199 258 92 1 54 1 615
2 (85.5%) | (93.2%) | (67.2%) | (47.8%) | (33.2%) | (2.5%)
5 31 17 43 10 104 38
g PTC | (133%) | (61%) | (31.4%) | (43.5%) | (63.8%) | (95%) e
2 1 2 1 1 1
o | MALIGNANTIFTC | 0496 | ©7%) | ©7%) | (43%) | (06%) ¢ g
o
o 1 1 2 1
% L (0.4%) 0 (0.7%) L (1.2%) (2.5%) g
rotal 33 19 45 1 107 39 -
(141%) | (6.9%) | (37.8%) | (%47.8) | (65.6%) | (97.5%)
1 1 2
Ll (0.4%) L ¢ @a%) | (1.2%) e &
Total 233 277 137 23 163 40 873

AUS/FLUS: atypia of undetermined significance/follicular lesion of undetermined significance, BG: benign,

FA/HCA: follicular adenoma/hurthle cell adenoma, FN/SFN: follicular neoplasm/suspicious for a follicular neoplasm,
FND/NG: follicular nodular disease/nodular guatr, FTC: follicular thyroid carcinoma, HT: hashimoto’s thyroiditis,

MG: malignant, MTC: medullary thyroid carcinoma, ND: nondiagnostic, NIFTP: noninvasive follicular thyroid neoplasm with
papillary-like nuclear features, PTC: papillary thyroid carcinoma, SFM: suspicious for malignancy
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with surgical resection). The diagnostic categories
according to thyroidectomies were 233 (26.7 %), 277
(31.7%), 137 (15.7%), 23 (2.6%), 163 (18.7%) and 40
(4.6%), respectively.

The cytologic diagnosis of nodules which underwent
thyroidectomy were described by individual categories
and demonstrated in Table 1. The others category in
Table 1 is included subacute thyroiditis and diffuse
hyperplasia. Five cases which diagnosed as subacute
thyroiditis in thyroidectomy were diagnosed as AUS (1
case), SFN (3 case) and MG (1 case). Five cases which
diagnosed as diffuse hyperplasia in thyroidectomy
were diagnosed as ND (2 case), BG (1 case), AUS/
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FLUS (1 case) and FN/SFN (1 case).

The malignancy rates of each Bethesda category were
calculated. The rates were given in two different forms
(without or with NIFTP) and were shown in Table 2.

Six subgroups were classified as FNA negative and
FNA positive. In group | “BG (Bethesda 2)” was
accepted as FNA-negative, and “MG (Bethesda 6)”
was accepted as FNA-positive. The remaining four
Bethesda categories (ND, AUS/FLUS, FN/SFN, SFM)
were excluded from the evaluations of group I. The
division of the other groups was shown in Table 3.

The malignancy rates of each Bethesda category

Bethesda . . Malignant NIFTP AT paligpaucy
category Prevalance | Tiroidectomies diagnosis diagnosis _ rate _ rate
without NIFTP with NIFTP
B1 2212 233 33 1 14.16% 14.59%
B2 3163 277 19 0 6.85%
B3 720 137 45 0 32.84%
B4 67 23 11 1 47.82% 52.17%
B5 361 163 107 2 65.64% 66.87%
B6 75 40 39 0 97.5%
Total 6598 873 254 4

NIFTP: noninvasive follicular thyroid neoplasm with papillary-like nuclear features

Table 3 The created six new subgroups

FNA positive FNA negative
Group | MG BG
Group Il SFM + MG BG
Group Il FN/SFN + SFM + MG BG
Group IV SFM + MG BG + AUS/FLUS
Group V FN/SFN + SFM + MG BG + AUS/FLUS
Group VI FN/SFN + SFM + MG ND + BG + AUS/FLUS

AUS/FLUS: atypia of undetermined significance/follicular lesion of undetermined significance
BG: benign, FN/SFN: follicular neoplasm/suspicious for a follicular neoplasm,
MG: malignant, ND: nondiagnostic, SFM: suspicious for malignancy
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According to the all prepared groups the diagnoses
were noted as benign and malignant with or without
NIFTP. The sensitivity, spesifity, positive predictive
value (PPV), negative predictive value (NPV) and
accuracy of fine needle aspiration were calculated and
showed in Table 4.

Table 4

all subgroups
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To detect the accuracy and availability of the test, we
searched all publications including all metaanalyses.
The number of aspirations of 27 publications with full
text available was noted. [5-31] Monthly time of the
study and number of aspirations per month were
calculated for all studies. These data and the Bethesda

The histopathological diagnosis, sensitivity, spesificity, PPV, NPV and accuracy of

Hlst(_)pathol_oglc Sensitivity | Specificity PPV NPV Accuracy
diagnosis
eS| =5 < | <« | < <« «| g «| «| «| «
EQIEQ | c| 0| 0| 0| 0| O o 0| 0| O o
Sp Sq =) H T H T H I H I H I
ok | o = o o a | a o o o o o o
=L| S S | F = = = = = = = = =
Sz 82| o | L | L || k)| Lo |C| Q| L
= B2 = = zZ | Z = = = = = =
_ positve | ¥ | % |1
= 67.2 | 67.2 99.6 975 | 975 | 93.1 | 93.1 | 93.6 | 936
o |FNA 19 | 19 | 258
O | negative
- Ecl\:gtive 146 | 148 | 55
= 88.4 | 88.6 82.4 72.6 | 729 | 93.1 | 93.1 | 845 | 845
o |FNA 19 19 | 258
O | negative
= S('\)':;tive 157 | 160 | 66
= 89.2 | 89.3 79.6 70.4 | 70.7 | 93.1 | 93.1 | 83.0 | 83.1
o |FNA 19 19 | 258
O | negative
> E':gtive 146 | 148 | 55
= 69.5 | 69.8 86.4 72.6 | 72.9 | 845 | 845 | 80.6 | 80.7
g |FNA 64 | 64 | 350
O | negative
o |FNA 157 | 160 | 66
positive
= 71.0 | 71.4 84.1 70.4 | 70.7 | 84.5 | 845 | 795 | 79.6
o |FNA 64 | 64 | 350
O | negative
s FNA 157 | 160 | 66
positive
= 61.8 | 62.0 89.2 70.4 | 70.7 | 84.9 | 84.8 | 81.2 | 813
o |FNA 97 98 | 549
O | negative

CA: carcinoma, NIFTP: noninvasive follicular thyroid neoplasm with papillary-like nuclear features,

NPV: negative predictive value, PPV: positive predictive value

217



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

distribution for all series were shown in Table 5. The
series with the highest and lowest percentage in the
distribution of the series according to the Bethesda
categories are marked in bold in Table 5. The numbers
of the studies above the mean value in all categories
were 10, 14, 12, 14, 10 and 7, respectively.

Analysis of Fine Needle Aspirations of the Thyroid

The malignancy rates of the 24 studies with both
Bethesda (first and revised) were shown in Table 6 (1,
6-33). The malignancy rates of Bethesda was shown
in the first two rows of Table 6 and the differences
between the old and new Bethesda were showed
as bold. Also the values above the Bethesda were
marked in bold.

The number of aspiration and the distribution of the Bethesda categories of each study

Tim
'::;:z:i'o‘:‘f perioed ASp:;zt::: P"| B1% | B2% | B3% | B4% | B5% | B6%
(month)

Yang et al 2007 4703 132 36 10.4 64.6 3.2 11.6 2.6 7.6
Yassa et al 2007 3589 120 30 7 66 4 9 9 5
Nayar et al 2009 5194 78 67 5 64 18 6 2 5]
Theoharis et al 2009 3207 12 267 11.1 73.8 3 55 1.4 52
Jo et al 2010 3080 204 15 18.6 59 3.4 9.7 2.3 7
Renshaw 2010 7089 156 45 25 54 8 9 2 4
Kim et al 2011 865 36 24 1.8 58.5 16.3 1.2 6.2 16.2
Bohacek et al 2012 1000 130 8 5.6 67.1 0.8 17.2 24 6.9
Bongiovanni et al 2012 3724 36 103 3 55.4 6.7 23.8 6 51
Mufti et al 2012 250 72 3 11.6 77.6 0.8 4 2.4 3.6
Wu et al 2012 1382 36 38 20.1 39 27.2 8.4 2.6 2.7
Mondal et al 2013 1020 36 28 1.2 87.5 1 4.2 1.4 4.7
Williams et al 2013 1481 57 30 28.9 45.7 18.8 44 1.3 0.9
Naz et al 2014 528 unknown unknown 4.7 76.3 12.7 2.1 3.4 0.8
Park et al 2014 1730 8 577 138 40.6 9.1 0.4 19.3 17.3
Arul et al 2015 603 30 20 2.7 65.2 10 10.6 583 6.3
Lee etal 2017 1925 6 321 9.4 57.1 10.7 1 3.5 18.3
Abdullah et al 2018 499 39 13 11.4 54.7 16.2 4 7.2 6.4
Nandedkar et al 2018 606 121 5 4.29 82.67 0.82 9.07 1.15 1.98
Paajenen et al 2018 363 12 30 26 49 9 9 5 2
Reuters et al 2018 980 24 41 11 59.8 7.1 8.5 5.1 8.2
Ke etal 2019 13351 68 196 13.5 32.3 13.2 2.8 9.5 28.7
Ronen et al 2019 287 49 6 21.6 55.1 13.2 4.2 3.8 2.1
Current study 6598 54 122 33.5 47.9 10.9 1 55 1.1
Total 64054 Mean value 12.52 59.70 9.33 6.94 4.59 6.96
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Table 6 The malignancy rates of all the studies

MALIGNANCY RATES
NE Cl Final diagnosis:

resected .

nodules malignant B1% B2% B3 % B4 % B5 % B6 % Overall
Cibas
2009 - - 1-4 0-3 5-15 15-30 60-75 97-99 -
Cibas
2017 - - 5-10 0-3 10-30 25-40 50-75 97-99 -
Yang 1052 478 11 1 19 32 65 98 46
2007 (5/46) (18/247) (10/52) (105/326) | (68/105) (272/276) (478/1052)
Yassa 1242 433 10 0,3 24 28 60 97 35
2007 (8177) (6/369) (20/84) (74/268) | (173/288) (152/156) (433/1242)
Nayar VI -~ 9 2 6 14 53 97 24
2009 (6170) (6/357) (25/430) (36/248) (44/97) (217/255) (334/1413)
Theoharis 378 202 32 10 48 34 87 100 53
2009 (8/25) (8/82) (13/27) (35/102) (26/30) (112/112) (202/378)
Jo 892 276 9 3 17 25 70 98 31
2010 (12/135) (20/317) (9/53) (45/177) (39/56) (151/154) (276/892)
Renshaw 1331 425 2 25 30 33 99 50 32
2010 (6/361) (50/204) (53/179) (27/108) (72/73) (1/2) (425/1331)
Kim 0 76 50 100 100 89

204 182 NE
2011 (0/8) (32/42) (418) (34/34) (112/112) (182/204)
Bohacek 451 130 26 7 13 21 58 97 29
2012 (5/19) (12/173) (1/8) (33/160) (14/24) (65/67) (130/451)
Bongiovanni 1358 563 32 8 14 32 75 99 41
2012 (8/25) (4/158) (19/132) | (224/698) | (137/183) (161/162) (563/1358)
Mufti a4 20 20 10 50 20 80 100 24
2012 (1/5) (6/60) (1/12) (1/5) (4/5) (717) (20/84)
Wu 221 64 14 10 22 27 67 100 30
2012 (3121) (6/63) (11/51) (13/49) (12/18) (19/19) (64/221)
Mondal 323 75 0 5 20 31 75 98 23
2013 (0r3) (10/222) (1/5) (11/36) (9/12) (44/45) (75/323)
Williams 388 110 18 16 25 32 94 100 28
2013 unknown unknown unknown unknown unknown unknown unknown
Naz 61 16 0 11 33 25 100 100 26
2014 (0/0) (5/45) (2/6) (1/4) (4/4) (212) (16/61)
Park 1547 761 35 6 69 50 99 99 49
2014 (41/116) (39/702) (87/126) (214) (310/314) (282/285) (761/1547)
Arul 392 59 0 1 24,4 28,9 70,8 100 15
2015 (0110) (3/256) (10/41) (13/45) (17/24) (16/16) (59/392)
Gunes 1100 131 4 5 21 16 68 95 12
2015 (4/103) (37/797) (10/48) (11/68) (27/40) (42/44) (131/1100)
Lee 381 307 27 20 56 33 98 100 80
2017 (3/11) (9/46) (28/50) (319) (42/43) (222/222) (307/381)
Abdullah 101 52 100 11 25 27 76 96 51
2018 (/1) (2/19) (6/24) (3/11) (16/21) (24/25) (52/101)
Nandedkar 171 21 0 2 0 50 100 100 12
2018 (0/0) (3/142) (012) (9118) (313) (6/6) (21/171)
Pajanen 78 27 83 0 8 13 71 100 35
2018 (1/3) (0/10) (1/13) (3/24) (15/21) (717) (27/78)
Reuters 218 140 26 6 12 21 73 97 33
2018 (9/35) (10/166) (3/25) (16/77) (29/40) (73/75) (140/418)
Ke 3890 3396 67 14 54 30 82 99 87
2019 (46/69) (33/233) (84/157) (19/63) (586/715) | (2628/2653) | (3396/3890)
Ronen 53 21 50 25 27 50 83 100 40
2019 unknown unknown unknown unknown unknown unknown (21/53)
14.5 6.8 32.8 52.1 66.8 97.5 29

Gl Sy 8 =8 (34/233) (19/277) 45/137) | (12/23) | (109/163) (39/40) (258/873)
Total 18402 8481

NE: not evaluated
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Discussion

The classification systems provides to use the same
terminology which predicts the correct malignancy
rates. There were numerous study in the literature
about the using TBSRTC (1, 3-14, 16-33).

According to this analyse, this study ranked third in the
highest number of cases (Table 5). It was fifth in the
number of aspirations evaluated monthly. The results
of this series, which has a very high number of cases,
will have a significant contribution to the literature.

For B1 category, the average of all series was 12.52%,
and 3 of the 9 studies that were above this threshold
were the highest series studies (Ke et al., Renshaw
et al. and current study) (Table 5) (12, 24). Of the
other six studies, only three had aspiration below 500
and B1 rates were 26%, 21.6% and 11.6% (18, 22,
26). The study with the lowest Bl rate belonged to
Mondal et al with 1.2% and it's a great experience of
aspiration (17). According to this analysis, this study,
which is among the top three series with the highest
case number, is the study with the highest ND rate.
The reason for this is that the diagnostic criteria of
Bethesda cannot be met and therefore the application
of aspiration is insufficient. Our hospital does not have
on-site and this rate can only decrease with routine
on-site use.

Mondal et al was the first study in B2 category with
87.5%, B3 category was only 1% and B4 category
was 4.2% (17). The B3 and B4 categories in this study
were well below the average and the benign category
was well above. In this study, when 323 (323/1020 =
31.6%) surgical follow-up was examined, the number
of surgical cases in B2, B3 and B4 categories was
222, 5 and 36, respectively. The malignancy rates
were 5, 20 and 31, respectively. Since the number of
surgeries in the benign category is high, 87.5% was
thought to reflect the actual rate. In this study, the B2
ratio is below the average of all studies, this may be
because B1 category is well above average.

The average of all studies for the B3 category is 9.33%.
In this study, our percentage of B3 is 10.9% and is
close to the average. Wu et al. has the highest value
with a rate of 27.9% and the benign category is quite
low (29). When the number of cells in aspiration is low,
the differential diagnosis between categories B2 and
B3 can sometimes be difficult (4, 5). In this study, there
may be a tendency to make B3 diagnosis in B2 cases.
In the B4 category, the study of Bongiovanni et
al., Yilmaz et al. and Bohacek et al. which had a
significantly higher value than all other studies had
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a ratio of 23.8%, 17.5% and 17.2% respectively;
where the mean was 7.7% (9, 10, 32). Among the
other categories of these studies, B1 category was
very low in all and B3 category was very low (0.8%)
in one of them. Above the mean value there was ten
studies in the B5 category but the first one (Yilmaz et
al) was significantly higher than the others (21.3%)
(32). In this study the authors studied only cases
which have thyrodectomies. In the B6 category, Ke
et al had a highest value with 28.7% where the B2
category was very low (12). This data shows that the
nodules aspirated in these studies are made with
more meaningful indications than other studies. In the
current study the values of B4, B5 and B6 categories
were 1%, 5.5% and 1.1 %, respectively. The B4 and
B6 values of the study were below the mean but the
malignancy rates were meaningful with 52.1%, 66.8%
and 97.5%.

To review the B1 category is unnecessary for
malignancy rates because usually its cause is
insufficient aspiration not inadequate evaluation. The
range of malignancy rates were 0-25% for B2, 0-76%
for B3, 13-50% for B4, 45-100% for B5 and 50-100%
for B6 in all studies. Today, the expected rates was
0-3% for B2 category and 15 (53.5%) of them above
it. 35.7% of them had higher rates for B3, 21.4% of
them for B4 and 50% of them for B5. Three of them
had lower rates for B3 and seven of them for B4. The
remaining of them were in normal rates (1, 4-14, 16-
33). The current study’s malignancy rates were 6.8%
(high), 32.8% (high), 52.1% (high), 66.8% (normal)
and 97.5% (normal). Most of the studies had higher
rates for B2, this was because of the limited cellularity
and difficulty in interpretation of the aspirations. The
rate for B3 category is nearly high, it can be ignored.
The rate of B4 category is high due to the low number
of cases. When aspiration had adequate cellularity the
correct diagnosis can be made.

According to the literature, the sensitivity and
spesificity of the studies range from 50% to 96.5%
and from 62.7% to 100%, respectively (12, 15). The
B1 category should not be included for real evaluation.
The sensitivity and spesificity of the current study is
calculated for each created groups. The group IV is
the ordinary evaluation and the results were 71% and
84% which were concordant with the literature. If B4
category was added the positive part, the ratios were
changed minimally. If B3 category was extracted from
the negative part the sensitivity was rising while the
spesificity was falling. Because of the limited number
of NIFTP cases in this study, the end results did not
significantly different from each other. The PPV was
72% and NPV was 84% in the current study while the



accuracy was 80%. The accuracy ranged from 64.6%
to 99% in the literature (12).

The limitation of this study is the high percentage of the
B1 category. However, the data will make an important
contribution to the literature as it is evaluated by only
expert pathologist and is one of the first three studies
with the largest number of cases.
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