VK 616.441-006:616-07 DOI: 10.15372/SSMJ20200509

Correlation of fine needle aspiration cytology with histopathology
for thyroid swellings in a tertiary care hospital in South India
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Abstract

Fine needle aspiration cytology (FNAC) is documented to be a good tool in the diagnosis of thyroid lesions. It has good
diagnostic accuracy and is an inexpensive investigation. Although a good instrument it does have its own limitations
especially when it comes to distinguishing a follicular adenoma from follicular carcinoma thyroid. Objectives of the
study was the evaluation of FNAC in the diagnosis of thyroid lesions by determining its sensitivity, specificity, diagnostic
accuracy, positive predictive value and negative predictive value. Material and methods. This is a retrospective study
of 580 cases of thyroid swelling admitted to our hospital and undergone thyroidectomy over a period of 5 years from
2015 to 2020. After thyroidectomy, FNAC reports (Bethesda system for reporting) of those patients were collected
and were compared and analyzed with the histopathology reports. Category 1 and category 3 cases were excluded
from calculation due to uncertainty in reporting. Data were analyzed to calculate the sensitivity, specificity, diagnostic
accuracy, positive predictive value and negative predictive value of FNAC. Results. Our study included a total of
580 cases of thyroid swellings. The male to female ratio was 1:18.2 and the median age was 43 years. On FNAC,
428 cases (73.7 %) were benign, 35 cases (6 %) were indeterminate, 39 cases (6.7 %) were follicular neoplasm, 30 cases
(5.1 %) were suspicious for malignancy and 34 (5.8 %) were malignant. 14 (2.4 %) cases were unsatisfactory. Cytology
report was then compared with histopathological reports. FNAC had a sensitivity of 84.2 %, specificity of 97.2 %
and a diagnostic accuracy of 94.5 %. The positive predictive value and negative predictive value were 88.3 and 96 %
respectively. Conclusions. FNAC is a more specific than sensitive when distinguishing between benign and malignant
lesions of thyroid. It has good diagnostic accuracy and hence should be used in all tertiary care hospitals prior to surgery
in diagnosing thyroid lesions.
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CpaBHeHHe MeTO01a TOHKOUTOJIbHOM aCIMPALMOHHON IIUTOJIOTUHU
C TUCTONATOJIOTHEH Y MALMEHTOB ¢ pa3pacTaHueM

IUTOBU/THOM Kejie3bl B 00JbHUIIE TPETUYHOIO YPOBHS

B IO:xnoii Unauu
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Pe3rome

[TonTBepkaeHO, YTO TOHKOUTONIbHAS acrmuparonHas mutonorus (TAILL) siBriseTcs XOpouuM METOJ0M THUATHOCTHUKU
MOBPEKICHUHN ITUTOBUIHOMN skesie3bl. MeTo UMEET BHICOKYIO JUarHOCTUUECKYIO TOYHOCTh U Hefoporoid. Hecmotps Ha
BBIIICTICPCYUCICHHOE Y HErO €CTh CBOM OTPAHUYCHUS, OCOOCHHO MPU OTIUYNHN (DOILIMKYIISIPHOMN aIeHOMBI OT (hOJLTHKY-
JISIPHOW KapIIMHOMBI IIIUTOBUIHON Jkene3bl. Llensamu uccnenoBanus Obuia omnenka TAI] B quarHOCTHKE TTOBPEKICHUAN
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IIUTOBHUIHOMN JKEJIe3bl IIyTEM OIPEICICHHUS eT0 TYBCTBUTEIBHOCTH, CIIEIU(HUIHOCTH, THATHOCTHIESCKON TOYHOCTH, TI0-
JIO)KUTEJIbHOM MPOrHOCTUYECKON LIEHHOCTU M OTPULATEIIbHOW MPOTHOCTUYECKON LIeHHOCTH. Matepuasa M MeToAbl.
IIpoBeneHo perpocnekTuBHOE uccienopanue 580 ciryyaeB pa3pacTaHus IUTOBUIHON JKeJle3bl, NEPEHECIUIUX THUPEOU/I-
skTOoMHIO B TedeHue 5 set ¢ 2015 mo 2020 rr. V manueHToB nociue TupeonadkToMun ananusbl TALL (cuctema otder-
HoctH Bethesda) cpaBHMBaIN U TPOaHATM3UPOBATHN C OTYeTaMu TucTonaroiorun. Caydan kareropud | u kareropuu 3
OBUTM HCKIJIIOYEHBI M3 pacueTa U3-3a HEONpPEJeJICHHOCTH B OTYETHOCTH. /laHHbIe OBbUIM MpOaHaIM3UPOBAHBI JJIsS pac-
YeTa YyBCTBUTEIBHOCTH, CIICIIU(PHIHOCTH, JHATHOCTHYECKONH TOYHOCTH, TIOJIOKUTEIIFHON IIPOTHOCTHYECKON IIEHHOCTH
U oTpunarenbHoi nporunocruueckoit neHHoctn TALL. Ilosyuennsie pe3yabrarbl. B uccienoBanue ObliIM BKIIIOUSHBI
580 manueHToB ¢ pa3pacTaHHEM IUTOBUAHOM keJe3bl. COOTHOIICHHE MY>KIHH U JKEHIINH cocTaBiso | : 18,2, a cpen-
Huil Bo3pact — 43 roxa. [To pesynbraram TALL 428 ciyuaes (73,7 %) Obutn qo0pokavyecTBeHHBIME, 35 ciy4aes (6 %)
ObLTH HEeoTpeeTIeHHBIMH, 39 cirydaes (6,7 %) 6butn (OIMKYISIPHBIMUA HOBOOOpa3oBaHusMH, 30 ciydaes (5,1 %) Obutn
MOZI03PUTEIBHBIMU Ha 3JI0KaYeCTBEHHBIC HOBOOOpa3oBaHus 1 34 (5,8 %) ObLiH 3710KauecTBeHHBIMHA. 14 (2,4 %) ciiyuacB
OBLTH HEYTOBICTBOPUTEIBHBIMA. 3aTE€M UTOIOTHICCKHIA OTYET CPABHUBAIH C THCTOMATONIOTHYECKUM oTdeToM. TAIL]
HUMEIT 4yBCTBUTEIBHOCTD 84,2 %, cnenupudnocts 97,2 % u AMarHOCTHYECKYr TOuHOCTh 94,5 %. [Iporuosupyromas
LIEHHOCTH TTOJIOKUTEIHHOTO W OTPHULATEIHHOTO MPOTrHO30B cocTtaBmia 88,3 u 96 % coorBeTcTBeHHO. BhIBOABI. [Ipn
OTIIMYUH JT00OPOKAYECTBEHHBIX M 3JI0KaYeCTBEHHBIX MOpaKeHUH IUTOBUAHON sxene3bl TALL Oosee crienndpuuen, yem
YyBCTBUTEJIEH. MeTOZ UMEET XOPOILYI0 JAUarHOCTHYECKYIO TOUHOCTh U, CJIEI0BATEIbHO, JOJKEH MCIOJIb30BATHCS BO

BCEX OOJIBHUIIAX MEpe]] ONePaIeH IJIsl TUAarHOCTUKH MOPaKCHHUN IIIUTOBUIHOM JKEIIC3bl.

KiroueBrble ciioBa: OIUTOBUAHAA KEJI€3a, TOHKOUTOJIbHAA aClupallMOHHasd MUTOJIOTUA, KapIHuHOMA IJ_II/ITOBI/I)IHOﬁ

JKeJIe3bl, NaUIIpHas KapuuHoMa, kateropust Bethesda

Kon}ankt uHTEpECOB. ABTOPHI 3asIBIISIIOT 00 OTCYTCTBUHU KOH(DIMKTAa HHTEPECOB.
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Introduction

Thyroid swellings are quite common in the ge-
neral population and predominantly affect women
as compared to men. Based on a study conducted in
south India, thyroid swellings can be clinically de-
tected in about 12 percent of adult population [1].
There are numerous etiologies for thyroid swellings
and this is commonly classified as either benign or
malignant. It is important to distinguish between the
two since the modality of treatment varies conside-
rably. Hence, the aim of investigations is not only to
determine the cause of thyroid swelling but also to
rule out malignancy [2]. Approximately 5 % of in-
dividuals with thyroid swellings are found to have
malignant nodules [3]. In India, 5-6 % of thyroid
cancers occur in women and 2 % are seen in men [4].

It is essential to have a good diagnostic tool in
order to diagnose patients with malignancy. Not all
patients with thyroid swelling require surgery and
furthermore a good diagnostic tool will help sur-
geons decide the extent of surgery that needs to be
performed. Hence, these tests play a crucial role in
deciding the treatment of patients [5]. Thyroid gland
being a relatively superficial swelling makes it ami-
able to clinical examination, fine needle aspiration
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cytology (FNAC) and even trucut biopsy in few
specialized centers. Trucut biopsy of thyroid gland
is not routinely performed since it increases chances
of damage to structures like the recurrent laryngeal
nerve and thyroid vasculature. Hence, FNAC is more
commonly utilized for diagnosis. It is a simple, quick
and relatively cheap procedure easily done in the
Out-Patient Department. It is a good investigation to
determine the etiology of thyroid swelling and dif-
ferentiate a benign from a malignant thyroid lesion
[6]. Published data shows that the accuracy of FNAC
diagnosing a malignant thyroid lesion is more than
90 % [7, 8].

One of the short comings of FNAC is its inability
to distinguish follicular adenoma from carcinoma [9].
Other limitations include misdiagnosis of Hashimoto
thyroiditis and follicular and Hurthle cell adenomas
are wrongly classified as papillary carcinomas on nu-
merous occasions [9-11]. These limitations are due
to inadequate sampling, improper technique, skill of
the pathologist/physician performing the aspiration
and experience of the pathologist interpreting the
results [12]. The main aim of our study is to deter-
mine the effectiveness of FNAC in the diagnosis of
various thyroid lesions by calculating the specificity
and sensitivity of FNAC.
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Material and Methods

This is a retrospective study of 580 diagnosed
cases of thyroid swelling that presented to the gen-
eral surgery, surgical oncology and Ear, Nose and
Throat Out-Patient Departments of Father Muller
hospital in the period between January 2015 and De-
cember 2019. All case notes were retrieved using our
hospital computer data system. Age, sex, cytological
and histological diagnosis were reviewed. Diagnosis
of cytological smears was done using Bethesda sys-
tem of reporting. According to this system, reports
were classified as follows: category 1 — non-diagnos-
tic or unsatisfactory, category 2 — benign, category
3 — atypia of undetermined significance / follicular
lesion of undetermined significance, category 4 — fol-
licular neoplasm, category 5 — suspicious for malig-
nancy, category 6 — malignant.

FNAC results were then compared with histopa-
thology reports to calculate the sensitivity, specifici-
ty, positive and negative predictive value of FNAC
in diagnosing thyroid lesions. Category 1 and Cate-
gory 3 cases were excluded from calculations since
it’s difficult to classify them as benign or malignant
based on FNAC.

Results

Atotal of 580 patients were included in our study.
Total number of males was 90 and the total number
of females was 490, with female to male ratio be-
ing 18.3 : 1. In our study the age ranged from 16 to
78 years, with the median age being 43 years.

On interpretation of FNAC the following re-
sults were obtained. There were 428 benign cases
(73.7 %), atypia/follicular lesion of undetermined
significance in 35 cases (6 %), follicular neoplasm
included 39 cases (6.7 %), suspicious for malignancy
included 30 cases (5.1 %) and lastly confirmed ma-
lignancy were 34 cases (5.8 %). The total number
of unsatisfactory cases was 14 (2.4 %). The benign
diagnosis included 405 cases (94.6 %) of nodular
colloid goiter and 23 cases (5.3 %) of Hashimo-
to thyroiditis. The malignant diagnosis: 31 cases
(91.9 %) of papillary thyroid cancer, 2 cases (5.8 %)
of medullary thyroid cancer and 1 case (2.9 %) of
anaplastic cancer.

The FNAC reports were then compared with the
histopathology report after patients underwent sur-
gery. Of the 405 cases diagnosed as benign swellings
on FNAC, there were 369 (91.1 %) cases of nodu-
lar colloid goiter (true negative, TN), 42 (10.3 %)
cases of Hashimoto thyroiditis (TN), 5 (1.2 %)
cases of follicular adenoma (false negative, FN), 9
(2.2 %) cases of papillary carcinoma thyroid (FN)
and 3 (0.7 %) cases of follicular carcinoma thyroid

(FN). In our study, 7 (17.9 %) cases of follicular neo-
plasm were diagnosed as nodular goiter (false posi-
tive, FP), 1 (2.6 %) case as Hashimoto thyroiditis
(FP), 3 (7.7 %) cases of Hurthle cell carcinoma (true
positive, TP), 7 (17.9 %) cases as papillary thyroid
cancer (TP), 13 (33.3 %) cases of follicular adenoma
(TP) and 8 (20.5 %) cases of follicular thyroid can-
cer (TP). Of the 30 cases suspicious for malignancy,
there were 26 (86.7 %) cases of papillary thyroid
cancer (TP), 1 (3.3 %) case of Hashimoto thyroid-
itis (FP) and 3 (10 %) cases of nodular goiter (FP).
Among the 34 confirmed malignancies, there were
2 (5.8 %) cases of medullary carcinoma thyroid
(TP), 1 (2.9 %) case of anaplastic carcinoma thyroid
(TP) and 31 (91.1 %) case of papillary carcinoma
thyroid (TP).

35 (6 %) cases out of 580 were diagnosed as cat-
egory 3, of which 11 (31.4 %) cases were follicular
lesion of undetermined significance and 24 (68.6 %)
cases showed atypia of undetermined significance.
On histopathological examination, there were 4
(11.4 %) cases of follicular adenoma, 2 (5.7 %) cases
of Hashimoto thyroiditis, 18 (51.4 %) cases of nodu-
lar colloid goiter, 2 (5.7 %) cases of follicular thyroid
carcinoma and 9 (25.7 %) cases of papillary thyroid
cancer.

Of the 428 cases diagnosed cytologically into ca-
tegory 1,411 (96 %) cases were non neoplastic (TN)
while 17 (4 %) cases were diagnosed to be neoplas-
tic after histopathology (FN). Out of 39 cases of fol-
licular neoplasm, 31 (79.5 %) cases were TP. Among
the 64 included suspicious and malignant cases, 60
(93.8 %) cases were confirmed to be malignant (TP)
while 4 (6.2 %) cases were benign after histopatho-
logical examination (FP).

Hence, FNAC achieved a sensitivity of 84.2 %,
specificity of 97.1 %, and a total accuracy of 94.8 %.
The positive predictive value and negative predictive
value were 88.3 and 96 % respectively.

Discussion

Numerous studies have demonstrated that among
various modalities for diagnosing thyroid swellings,
FNAC stands out to be a safe, accurate and less ex-
pensive tool [13]. Although a good tool it does have
few limitations. If the sampling of the specimen is
inadequate diagnosis becomes very difficult. Another
major limitation is its inability to distinguish a benign
follicular swelling from a malignant one. As with all
investigation FNAC can show false positive and neg-
ative results mainly with small swellings and when
thyroid nodules are associated with inflammation or
degeneration. For example, distinguishing a nodular
colloid goiter from a follicular neoplasm may be im-
possible [14]. Thyroid swellings are quite common
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in India with 12 % of the population presenting with
clinically palpable masses [1].

Thyroid swellings are commonly seen in females
but the incidence of thyroid cancer in females is less
as compared to males. Numerous studies have shown
that the female to male ratio for thyroid swellings
is 5 : 1 [15-17]. Male patients were found to have
malignancy rates ranging from 19 to 26 % [15, 17].
In our study there were larger number of females as
compared to males with a female to male ratio of
18.3:1. The median age was 43 and the ages ranged
from 16 to 78 years.

In our study cases diagnosed with thyroid malig-
nancy ranged from 20 to 77 years with the median
age being 44. There were larger number of benign
cases in our study as compared to malignant and this
was similar to other published literature [18, 19].
The most common benign lesion encountered in
our study was nodular colloid goiter while the most
common malignant lesion was papillary carcinoma
of the thyroid followed by follicular carcinoma. We
encounter only one case of anaplastic carcinoma
in our study.

As stated earlier, inadequate sample size makes
diagnosis by FNAC a difficult task. In published data
inadequate sample size ranges between 2 to 20 %
[20]. In our study this rate was 2.4 %. Percentage
of cases showing follicular lesion of undetermined
significance and atypia of undetermined significance
were 1.8 and 4.1 % respectively. This is comparable
with published literature where the percentage ranges
between 2—6 % [21]. Sinna et al. [18] found a much
higher percentage of follicular lesion of undeter-
mined significance on FNAC which is 13.5 %. They
attributed this due to varied impression of FNAC by
different cytopathologist especially when diagnosing
category 3 cases on FNAC.

In our study FNAC has a sensitivity of 84.2 %,
specificity of 97.2 % and a diagnostic accuracy of
94.5 %. The positive predictive value was 88.3 %
and the negative predictive value was 96 %. Sensi-
tivity, specificity and diagnostic accuracy were com-
parable to other studies done by Basharat et al. [22]
and Kessler et al. [23]. We calculated the FP rate and
FN rate for our study. FN rate is the percentage of
patients found to have malignant thyroid lesions on
histopathology while their FNAC earlier was repor-
ted as benign. In our study FN rate was 15.7 %. Our
value was relatively higher as compared to a series
of studies where FN rate was reported to range from
1.5to 11.5 % [24]. The FP rate indicates that a patient
with malignant FNAC result was found on histologi-
cal examination to have benign lesion. The FP rate in
our study was 2.8 % which was comparable to pub-
lished literature [24, 25].

Conclusion

FNAC is a more specific than sensitive when
distinguishing between benign and malignant lesions.
It has good diagnostic accuracy and hence should be
used in all tertiary care hospitals prior to surgery to
diagnose thyroid lesions.
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