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Abstract

Purpose: The thyroid fine needle aspiration cytology
(FNAC) is a fast, reliable, and economical method for the
interpretation of thyroid nodules. This method contributes
to the later management of patients and reduces
unnecessaty surgical interventions. This study aimed to
demonstrate the contribution of bedside adequacy
assessment during FNAC to the accuracy rates of
cytological competence and final histological diagnosis.
Materials and Methods: The study included 443 patients
who underwent FNAC in a university hospital between
2012 and 2015. Cotrelations between the histological
diagnosis categories of patients who had and who did not
have bedside adequacy assessment were compared per
sensitivity, specificity, positive predictive value, negative
predictive value, and diagnostic accuracy.

Results: As a result of comparison of cytological and
histopathological ~diagnoses, 30.7% sensitivity, 75%
specificity, 50% positive predictive value, 57.1% negative
predictive value and 55.1% diagnostic accuracy were found
in the group with bedside adequacy assesment. Whereas in
the group without bedside adequacy assessment, 50%
sensitivity, 69.2% specificity, 42.8% positive predictive
value, 75% negative predictive value, and 63.1% diagnostic
accuracy were found

Conclusion: Bedside adequacy assessment increases the
cytological adequacy proportion, but does not contribute
to the diagnostic accuracy rate.

Keywords: Bedside adequacy assessment, thyroid, fine-
needle aspiration cytology

Oz
Amag: Tiroid ince igne aspirasyon sitolojisi (IIAS), tiroid
nodillerinin  degerlendirilmesi  igin; hizl, givenilir,

ckonomik bir yéntemdir. Bu yontem hastalarin ileri
dénemde yonetimine katkt saglamakta ve gereksiz cerrahi
uygulamalari azaltmaktadir. Bu calismada 1TAS strasinda,
hasta baginda yeterlilik degerlendirilmesinin, sitolojik
yeterlilik ve histolojik kesin tanida dogruluk oranlarina ne
kadar katkist oldugunu géstermek amaglandu.

Gereg ve Yontem: Calismaya, 2012-2015 yillart arasinda,
bir Gniversite hastanesinde 1TAS uygulanmis 443 hasta
dahil edilmistir. Hasta basinda yeterlilik degetlendirilen ve
degerlendirilmeyen olgularin histolojik tani kategorileriyle
korelasyonu; duyarhilik, 6zgullik, pozitif 6ngéri degeri,
negatif 6ngdrii degeri, tanisal dogruluk oranlarina gére
karsilastirilmistir.

Bulgular:  Sitolojik  ve  histopatolojik  tanmilarin
karsilastirilmas:  sonucunda, hasta  bast  yeterlilik
degerlendirilen grupta, duyathilik %30,7, 6zgtllik %75,
pozitif 6ngdrii degeri %50, negatif 6ngdrii degeri %57,1,
tantsal dogruluk %55,1 olarak bulunmustur. Hasta bast
yeterlilik degerlendirilmeyen grupta ise duyarlidik %50,
Ozgiillik %069,2, pozitif 6ngérii degeri %42,8 negatif
ongori degeri %75, tarusal dogruluk %63,1 olarak
bulunmustur.

Sonug: Hasta bast yeterlilik degetrlendirilmesi, sitolojik
yeterlilik oranint arttirir, ancak tanisal dogruluk oranina
katkida bulunmaz.

Anahtar kelimeler: Hasta bas1 yeterlilik degerlendirilmesi,
tiroid, ince igne aspirasyon sitolojisi
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INTRODUCTION

Thyroid nodules are increasingly common lesions in
all populations; they are seen four times more in
women than men. Old age and low iodine intake are
contributors to this condition. Especially ionizing
radiation exposure during childhood increases the
chance of developing thyroid nodules at a rate of 2%
per year. According to the data obtained from
different studies, the proportion of detecting thyroid
nodules by palpation is between 4-7%. However, it
increases to 20-76% with ultrasonography (US), and
50-65% in autopsy seties!?.

The assessment of thyroid nodules begins with a
good history and physical examination. Thyroid
stimulating hormone (TSH) level is checked,
ultrasonography is applied, and FNAC comes as the
next step in cases where the possibility of malignancy
cannot be ruled out’. The application of US-guided
FNAC is more effective, especially in patients with
multiple thyroid nodules*.

FNAC is a practical, reliable, -efficient, and
economical method for the assessment of thyroid
nodules®. Although the final diagnosis is not always
possible, it contributes to the advanced management
of patients and reduces unnecessary surgical
procedures®. When all thyroid nodules are evaluated,
only 5-15% are malignant*.

To make a correct diagnosis in FNAC, a sufficient
number of follicle cells should be seen in a single
preparation and at least 10-15 follicle cells per six
groups’8. 10-15% of thyroid aspirations cannot be
diagnosed even in experienced centers’. Reasons for
this may be the inability to perform the sampling; the
inaccuracy of the technique; laboratory errors during
fixation, slide preparation, and staining; excess cystic,
fibrotic or necrotic thyroid nodules; and the inability
to differentiate the cells as a result of bleeding’.

Bedside adequacy assessment is done under US
guidance to distinguish between benign and
malignant thyroid nodules and to reduce the
diagnosis of Nondiagnostic or Unsatisfactory

(ND/U)!.

Bedside adequacy assessment in FNAC can be
considered similar to frozen sampling regarding the
provision of a fast, reliable, and morphologically
correct diagnosis in cooperation with clinicians such
as endocrinologists and radiologists. Bedside
assessment can provide immediate feedback for the
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clinicians by enabling a preliminary decision, deliver
information about whether the aspiration material is
sufficient or inadequate, and may prompt the
clinician for additional diagnoses and tests by alerting
about the nature of the aspirate. At the same time,
bedside assessment contributes to cost and time
savings by reducing the number of slides prepared.

This study aimed to show whether adequacy
assessment during FNAC reduces the incidence of
ND/U in the cytopathological diagnosis, and how
much it contributes to the accuracy of the
histopathological diagnosis.

MATERIALS AND METHODS

Four hundred fortythree patients admitted to the
Internal Medicine or General Surgery Departments at
the Kafkas University Medical Faculty between 2012
and 2015, who were diagnosed with nodular thyroid
disease and underwent FNAC, were included in the
study. While in 247 of these patients’ bedside
assessment was done during FNAC, no evaluation
was performed in 196 patients. Ethical approval was
obtained from the local Ethics Committee of the
Kafkas University Faculty of Medicine (Date: 2
February 2017; meeting number: 2, decision number:
24).

Procedure

The FNAC procedure was petformed with direct
palpation under ultrasound guidance either by a
radiologist or an experienced endocrinologist. The
assessment of the bedside adequacy was conducted
in collaboration with the clinician and pathologist in
the pathology laboratory. For each patient, materials
were obtained wusing a 21-G  needle after
approximately three aspirations. The first of these
samples was prepared as a wet preparation to
determine whether the smears had sufficient
cellularity. Toluidine blue was preferred during this
preparation process due to its low cost and
availability. Samples taken during the procedure were
sprayed from the tip of the needle onto the slides,
added one drop Toluidine blue, covered with a
lamella, and evaluated quickly with light microscopy
by three different pathologists.

The decision of adequacy and preliminary diagnoses
were reported verbally and noted in the pathology
request forms. The sampling procedures were
continued until the number of cells required for
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optimal diagnosis (minimum six follicle cell groups
each containing at least ten cells in a single slide) was
obtained. Sometimes, the clinician terminated the
procedure depending on the tolerance condition of
the patient or when he/she felt that the sample was
sufficient. At the end of the process, two wet slides
were prepared for each patient, fixated in 95%
alcohol, and stained with PAP and/or H&E; other
smears were air-dried and stained with MGG. The
number of slides prepared and the lobe from which
the aspiration was performed was noted in the
pathology request form.

Cytological assessments of FNAC were made
according to the Bethesda Classification, which has
six diagnostic categories: I-Nondiagnostic or
Unsatisfactory (ND/U), II-Benign, III-Atypia of
Undetermined Significance or Follicular Lesion of
Undetermined  Significance (AUS), IV-Follicular
Neoplasm or Suspicious for a Follicular Neoplasm
(FN/SEN), V-Suspicious for Malignancy (SM), and
VI-Malignant (11). The histopathological diagnoses,
on the other hand, were divided into seven categories
as seen in Table 1. Also, histopathologically, benign
vs. malignant categorization was made. While NG,
thyroiditis, FA, and HHA were grouped as “benign,”
PC, HCT, FC, and MC were classified as
“malignant.”

Statistical analysis

Statistical data were analyzed by the SPSS v.20
(Statistical Package for Social Sciences, SPSS Inc.,
Chicago, IL, USA) software. Categorical data were
analyzed using the Chi-Square test. P-values below
0.05 were considered as statistically significant.
Additionally, the correlation of the histopathologic
results of the 247 patients who had bedside
assessment was compared with the cytological

Bedside adequacy assessment in thyroid cytology

diagnoses of the 196 patients who did not have
bedside concerning  sensitivity,
specificity, positive predictive value, negative
predictive value, and diagnostic accuracy.

assessment,

Table 1. Histopathological diagnosis categories.

1. Multinodular goiter (MNG), Nodular hyperplasia
(NG), thyroiditis

Follicular adenoma (FA)

Hurthle cell adenoma (HCA)

Papillary carcinoma (PC)

Hurthle cell tumor (HCT)

Follicular carcinoma (FC)

Medullary carcinoma (MC)

Il E Al Pl el N

RESULTS

The study included 443 patients. Of the sample, 247
(55.8%) patients underwent bedside adequacy
assessment, while 196 (44.2%) patients were not
evaluated for adequacy. Of the 443 patients included
in the study, 369 (83.3%) were female, and 74 (16.7%)
were male.

Distribution of the diagnoses in the groups with and
without adequacy assessment is given in Table 2.
Forty nine (19.8%) of the 247 patients who had
bedside assessment and 29 (14.8%) of the 196
patients who did not have bedside adequacy
assessment underwent surgical interventions.
Histopathologically, of the 78 operated patients, 50
(64.1%) were diagnosed as benign, and 28 (35.9%)
were diagnosed as malignant.

Correlation of the histopathological diagnoses of the
resection matetials according to benign vs. malignant
categorization are given in Table 3, while the
distribution according to the histopathological
diagnosis groups is given in Table 4.

Table 2. Distribution of fine needle aspiration cytology according to the groups with and without adequacy

assessment
Cytological Bedside adequacy assessed Bedside adequacy not Total P
diagnosis assessed
Number (n) | Percentage (%) | Number (n) | Percentage (%)
ND/U 38 15.4 79 40.3 117 (26.4)
Benign 146 59.1 86 43.9 232 (52.4) <0.0001
AUS 46 18.6 15 7.7 61 (13.8)
FN/SEN 7 2.8 2 1.0 9 (2.0)
SM 9 3.6 13 6.6 22 (5.0)
Malignant 1 0.4 1 0.5 2 (0.5)
Total 247 100.0 196 100.0 443(100.0
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Table 3. Distribution of the two groups with and without bedside assessment according to the Bethesda
Classification categories and histopathological examinations categorized as benign or malignant

Cytological Histopathological Diagnosis
diagnoses Adequacy assessed Adequacy not assessed

Benign Malignant Benign Malignant

n (%) n (%) n (%) n (%) Total
ND/U 6 (100.0 0(0.0) 4 (80.0) 1 (20.0) 11
Benign 12 (57.1) 9 (42.9) 9 (75.0) 3 (25.0) 33
AUS 4 (40.0) 6 (60.0) 4 (100) 0(0.0) 14
FN/SFN 2 (50.0) 2 (50.0) 1(100.0) 0(0.0) 5
SM 4 (57.1) 3 (42.9) 4 (66.7) 2 (33.3) 13
Malignant 0 (0.0) 1 (100.0) 0 (0.0) 1 (100.0) 2
Total 28 (57.1) 21 (42.9) 22 (75.9) 7 (24.1) 78

Table 4. Comparison of the groups with and without bedside adequacy assessment.

Adequacy assessed Adequacy not assessed
Sensitivity 30.7% 50%
Specificity 75.0% 69.2%
Positive predictive value 50.0% 42.8%
Negative predictive value 57.1% 75.0%
Diagnostic accuracy 55.1% 63.1%

Histological examination of the 6 cases diagnosed as
ND/U in the group with bedside adequacy
assessment, revealed 4 (66.7%) patients with
MNG/NG/Thyroiditis, 1 (16.7%) patient with FA,
and 1 (16.7%) patient with HCA. Of these six cases,
which remained non-diagnostic despite the adequacy
assessment, 3 had a widespread cystic degenerated
nature. The other 3 were categotized as ND/U due
to technical reasons such as tissue fixation and
staining defects. From the five cases diagnosed as
ND/U in the group without adequacy assessment, 3
(60.0%) had MNG/NG/Thyroiditis, 1 (20.0%) had
HCA, and 1 (20.0%) had PC. While 3 of these cases
were cystic, hemorrhagic, and adenomatoid nodules,
1 case with PC was in the form of microcarcinoma.

In the group with bedside assessment, of the 21 cases
diagnosed as cytologically benign, 10 (47.6%) had
MNG/NG/Thyroiditis, 2 (9.5%) had FA, 8 (38.1%)
had PC, and 1 (4.8%) had FC. Of the 8 cases
diagnosed as PC, 5 were papillary microcarcinoma, 1
was a classical variant, and 2 were follicular variant of
papillary thyroid carcinoma. Of the cytologically
benign 21 cases, 9 (42.9%) had false negativity. In the
group without bedside assessment, of the 12 cases
diagnosed as  benign, 8 = (66.7%)  were
MNG/NG/Thyroiditis, 1 (8.3%) was HCA, 2
(16.7%) were PC, and 1 (% 8.3) was MC. Three of
the 12 (25.0%) patients with a cytologically benign
diagnosis had false negative results. While two of the

3 cases evaluated as histopathologically malignant
were papillary microcarcinomas, 1 case of MC was
taken from a different thyroid lobe.

On the histological examination of the 10 cases with
the diagnosis of AUS, 2 patients (20.0%) had
MNG/NG/Thyroiditis, 1 (10.0%) had FA, 1 (10.0%)
had HCA, 4 (40.0%) had PC, 1 (10.0%) had HCT,
and 1 (10.0%) had MC. Of the four cases diagnosed
as PC, 3 had papillary microcarcinoma, and 1 had
FVPTC. The frequency of malignant thyroid nodules
in the histological diagnosis was 60.0% in patients
with AUS. In the group without bedside assessment,
all (100%) of the 4 patients were diagnosed as
MNG/NG/Thyroiditis. Of these histologically
benign four cases, two had lymphocytic thyroiditis,
while the other two had nodular hyperplasia showing
degenerative regressive changes. No malignity was
encountered in the patients with bedside adequacy
assessment.

In the group with bedside assessment, of the four
cases diagnosed as FN/SFN, 1 (25.0%) had FA, 1
(25.0%) had HCA, and 1 (25.0%) had PC. One case
with PC had HCA additionally. Thus, the diagnostic
accuracy rate in the group with a bedside assessment
can be expressed as 100%. In the group without
bedside assessment, on the other hand, one case
evaluated cytologically as FN/SFN was reported
histologically as a hyperplastic nodule.
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In the group with bedside assessment, of the 7 cases
who were diagnosed cytologically as SM, 4 (57.1%)
had MNG/NG/Thyroiditis, and 3 (42.9%) had PC
in the histological evaluation. All three PC’s were
papillary microcarcinoma. In the group without
bedside assessment, of the six cases diagnosed
cytologically as  SM, 3 (50.0%)  had
MNG/NG/Thyroiditis, 1 (16.7%) had FA, and 2
(33.3%) had PC in the histological assessment. Both
PC diagnoses were reported as FVPTC.

In the group with bedside assessment, the only case
categorized cytologically as malignant was confirmed
to have FVPTC in the histological examination. On
the other hand, in the group without bedside
assessment, the only case diagnosed cytologically as
malignant was found to have papillary
microcarcinoma in the histological examination.
There were no false positives in both groups
diagnosed to have malignant cytology.

Table 4 shows the sensitivity, specificity, diagnostic
accuracy, as well as, positive and negative predictive
values of both groups according to the final
histopathological diagnoses.

DISCUSSION

FNAC is a valuable fast, reliable, and easily applicable
method in the first step of differentiating between
benign and malignant thyroid nodules!>!3. First and
foremost, a sufficient aspiration material is required
to make a correct diagnosis in FNAC. This situation
is affected by many factors, ranging from the doctor’s
experience in aspiration and the lesion characteristics
to the laboratory conditions. It was suggested that
bedside assessment is an efficient method to prevent
the limiting effects of these factors!2!415,

Bedside evaluation ensures a sufficient number of
follicle cells for a correct diagnosis, decreases the
number of interventions, increases patient comfort,
and reduces complications!®.  Additionally, it
promotes further studies by giving a clue whether the
lesion is benign or malignant!*!5. Another advantage
is that it reduces ND/U. To prevent false positive
evaluations due to teactive/regenerative changes,
patients diagnosed with ND/U should undetgo
FNAC at the ecarliest three months later!®!7. This
situation is time-consuming, and the repetition of all
the procedures is costly. Thus, bedside assessment
also saves time and money'?!8. The desited ND/U
proportion in FNAC is below 10-15%1%20. Variable

Bedside adequacy assessment in thyroid cytology

findings are reported in the literature about FNAC
performed by bedside adequacy evaluation.

Our attempts performed with direct palpation or US
guidance had an ND/U rate of 15.4% in the group
with bedside adequacy assessment (247 out of 443
patients) and 40.3% in the group without bedside
assessment. Undiagnosed specimens were due to the
inability to aspirate a sufficient number of cells
because of cystic or deeply located, non-palpable
nodules.

Baloch et al.?122 reported the rate of ND/U as 11%
in the group without bedside assessment and 5% in
the group with bedside assessment. When they
excluded cystic nodules from the analysis, this rate
decreased even to 2%.

Eedes and Wang!> collected aspiration materials from
311 patients. Adequacy was assessed in 116 aspiration
materials, while 215 aspirations were done without
adequacy assessment. The propottion of ND/U was
9.5% in the group with and 14.9% in the group
without adequacy evaluation. It was emphasized that
although the adequacy assessment decreased the rate
of ND/U by around 20%, it was time-consuming for
the clinician, radiologist, and pathologist, and thus,
considered unpractical.

Schmidt et al.?3 reviewed 25 studies from 9 different
anatomical regions, which were evaluated for
adequacy during FNAC. The adequacy rate at the
bedside was found to be 12% higher. The most
emphasized point in this study was that although the
competence was not assessed during FNAC, the
benefit of bedside adequacy assessment was lower in
laboratories with high success rates. We observed
that we benefited more from the sufficiency
assessment because in our circumstances the ND/U
ratio is quite high when the adequacy is not evaluated.
In our study, the proportion of correct diagnosis was
24.9% higher in the group with a bedside assessment.

In this study, 19.8% of the patients who were
assessed for bedside adequacy and 14.8% of the
patients who were not assessed were operated. In the
histopathological examination, 64.1% of the 78
patients were diagnosed with benign, while 35.9%
were diagnosed with malignant conditions. Onver et
al.?* performed surgical treatment in 10.5% of 1420
patients ~ who  underwent FNAC.  Their
histopathological results returned 76.9% benign and
33.1% malignant. In the study of Inan et al. (12), all
patients underwent FNAC were operated, and 85.5%
of the patients had benign, and 14.5% had malignant
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diagnoses. Yang et al.?> performed surgical treatment
in 26.6% of the 3949 patients who underwent FNAC;
the diagnosis was 54.5% benign and 45.4%
malignant. In all the mentioned studies, the likelihood
of benign histopathological diagnoses is higher.
Similar to our study, Yang et al.?> reported the rate of
malignancy higher compared to other studies. This
may be due to an increase in the incidence of papillary
microcarcinoma, particulatly as a result of the
increased frequency of computed tomography (CT)
investigations and the accident in the Chernobyl
nuclear power plant’.

In the literature, 37-90% of the cytological
investigations are reported as benign, 1-16%
malignant, 1-23% SM, 5-28% AUS, 5-25%

FN/SFEN, and 2-32% as inadequate aspirates!42431,
In our study, while 15.4% of the patients assessed at
bedside were diagnosed with ND/AU, this rate was
40.3% in the group without bedside assessment.
While our rate of ND/U diagnosis in the group with
bedside assessment was consistent with the literature,
this proportion was quite high in the group that did
not have a bedside assessment. However, in the
group evaluated at the bedside, 59.1% returned as
benign, 18.6% wete AUS, 2.8% FN/SFN, 3.6% SM,
and 0.4% were malignant. On the other hand, in the
group without bedside assessment, 43.9% of the
samples were benign, 7.7% were AUS, 1.0%
FN/SEN, 6.6% SM, and 0.5% malignant. In both
groups, compatible with other studies in the
literature, the proportion of non-malignant findings
was high, whereas the diagnosis of malignant results
was low. The diagnoses of AUS and FN/SFN were
higher in the group with bedside assessment.

FNAG, as the first step in the differential diagnosis of
benign vs. malignant thyroid nodules, was reported
with sensitivity rates of 65-99%, specificity rates of
65-100%, and diagnostic accuracy rates of 53-98% as
compared to the final  histopathological
diagnosis®»*>¥, In our study, when the cases with
ND/U, AUS, and FN/SEFN cytology diagnostic
categories were excluded from the evaluation, in the
group without bedside competence assessment, the
sensitivity rate was 30.7%, specificity 75%, positive
predictive value 50%, negative predictive value
57.1%, and diagnostic accuracy was 55.1%. In the
group without bedside assessment, sensitivity was
50%, specificity was 69.2%, positive predictive value
was 42.8%, negative predictive value was 75%, and
diagnostic accuracy was 63.1%.
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In the study conducted by Simgek et al.’ in the
bedside assessed group, 54 samples in the
cytologically evaluated benign category were
diagnosed as histologically benign; no false negativity
was detected in this group. In the group without
adequacy assessment, 57.1% of the cytologically
benign and 42.9% of the histologically benign
patients were reported as malignant. In this group,
the rate of false negativity was 42.9%. The difference
between the two groups was statistically significant.
In our study, in the group whose adequacy was
evaluated, 42.8% of the cases with benign cytology
were found to have false negatives. Five of these
cases were papillary microcarcinoma, and the
negativity rate was 19% when these cases were
excluded. In the group without adequacy assessment,
a 25% false-negativity was observed in the cases
diagnosed with benign cytology.

Sensitivity is the percentage of malignancy reported
in the cytological diagnosis and confirmed by the final
histopathological diagnosis. Incorrect negativity is
inversely proportional to the sensitivity ratio. In the
study conducted by Simsek et al. (9), the sensitivity of
the adequacy-assessed group was 100% when
calculated by including the SM category, while it was
40% in the group without adequacy assessment. In
our study, the sensitivity in the bedside-assessed and
not assessed groups was 30.7% and 50%,
respectively. The primary reason for the low
sensitivity in our study compared to the literature was
considered as the insufficient sampling of papillary
microcarcinoma foci due to FNAC done mostly by
palpation.

The literature on the comparison of the cytological
and histological final diagnoses of the groups with or
without bedside assessment is limited. When we look
at the studies on the correlations between cytological
and histological diagnoses of the thyroid gland; in
54.2% of the FNAC samples with benign diagnoses
obtained from 83 patients, Inan et al.!® reported
88.9% benign and 11.1% malignant final diagnoses.
In this study, the false negatives and sensitivity rates
were reported as 11.1% and 37.5%, respectively. In
the study of Onver et al.2, histopathologically final
results of 152 patients who underwent thyroidectomy
were compared with the TFNAC results.
Histopathological final reports of the 61 patients with
a preliminary benign cytological diagnosis were finally
evaluated as 90.1% benign vs. 9.9% malignant. The
false negativity rate of this study was 9.9% with a
sensitivity of 73.9%.
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In the histopathological examination, Yang et al.?®
reported 7.3% of the cytologically benign cases as
malignant. The false negative rate of this study was
7.3% with a sensitivity of 94%. Amrikachi et al.3*
compared the FNAC results with the final
histopathological results, and categorized 17.2% of
the preliminary benignant cases as malignant. The
false-negativity of this study was 17.2% with a
sensitivity of 93%. As to our study, the false-
negativity rates (42.8% in the bedside assessed group
vs. 25% in the group without adequacy assessment)
were slightly higher than other studies in the
literature.

Specificity is defined as the proportion of cases
reported as benign in the cytological diagnosis and
confirmed to be benign in the final histopathological
diagnosis. False positivity is inversely proportional to
the specificity ratio.

In the study conducted by Simsek et al.?, all patients
who were evaluated as cytologically malignant at the
bedside assessment were also diagnosed histologically
malignant; there were no false positives. When the
suspicious cytology results were accepted as
malignant, 3 of the 18 cases were evaluated as benign,
which returned a false-positivity rate of 16.6%. In the
group without bedside assessment, 75% of the cases
evaluated cytologically in the malignant category were
diagnosed as malignant histologically, and 25% were
reported as benign. The rate of false positivity in this
group was 25%. When the suspicious cytology
diagnoses were categorized as malignant, 6 of the 10
cases were evaluated as benign, and the false
positivity rate became 60%. Per findings from our
study, one case with cytologically diagnosed
malignancy in the bedside assessed group was
confirmed as histologically malignant without any
false-positivity. When the diagnosis of suspicious
cytology was considered as malignant, 4 of the 8 cases
were evaluated as benign, and the false positivity rate
became 50%. There was no false positivity in the
group without adequacy assessment. When the
suspicious cytology diagnoses were counted as
malignant, the false positive rate was 57.2%. While in
Simsek et al’s? study the difference in the false-
positivity rates between the groups with and without
adequacy assessment was 43.4, it was 7.2 in our study.
When in both studies only the malignant cytological
findings were considered, the specificity in the
adequacy-assessed group was 100%. In the group
without adequacy assessment, Simsek et al.” reported
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a specificity rate of 88.9%, while in our study this
proportion was 100%.

In the study by Yang et al?®, 98.5% of the
cytologically malignant categories were histologically
malignant as well, which meant a false positivity rate
of 1.4%. When the cytological diagnoses of the SM
were regarded as malignant, the specificity rate
became 85.1%.

According to the literature, the rate of malignant
diagnosis in histopathology ranges from 25% to 77%.
From this perspective, our findings are compatible
with the literature. Frozen studies during the surgery
are recommended to increase the diagnostic value in
patients with a histological SM diagnosis using
FNAC?,

In the study of Simsek et al.%, the diagnostic accuracy
of 95.8% in the group with bedside accuracy
assessment was fairly compatible with the final
histopathological diagnoses. On the other side, in the
group without adequacy assessment, the diagnostic
accuracy was found at 50%. This study has
demonstrated statistically significant differences
between the preoperative cytopathological and
postoperative histopathological diagnoses in both
groups (p<0.0001). In our study, 32.6% of the
patients who underwent thyroidectomy in the group
with bedside assessment were compatible with the
final histopathological diagnoses, and the diagnostic
accuracy rate was 55.1%. In the group without
bedside assessment, these proportions were 41.3%
and 63.1%, respectively. In the study by Simsek et al.?,
the diagnostic accuracy rates between the two groups
were significantly different with an extra increase
using bedside assessment. However, we observed
that the difference between the two groups was not
significant, and the bedside assessment did not
contribute to the diagnostic accuracy. Diagnostic
accuracy rates were reported as 76.5% by Onver et
al.?, 75.4% by Inan et al.’2, and 90.6% by Yang et
al.?. In our study, the diagnostic accuracy rates were
lower compared to the literature. This is because the
reactive regenerative changes in follicle cells are
misinterpreted in favor of malignancy and the
insufficient sampling of papillary microcarcinoma
foci due to FNAC done mostly by palpation.

As a conclusion, good clinician-pathologist
cooperation and a common language are essential to
increase the productivity of the bedside assessment.
Ultrasonography provides detailed information about
the location, number, size, and structure of the
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needle aspiration to reduce the nondiagnostic rate?
Endocr Pathol. 2013;24:57-61.

10. Danese D, Sciacchitano S, Farsetti A, Andreoli M,
Pontecorvi A. Diagnostic accuracy of conventional
versus sonogtaphy-guided fine-needle aspiration

nodules during FNAC, and increases the efficiency
and diagnostic accuracy of FNAC. While bedside
adequacy assessment increases cytological adequacy,
it does not contribute to the diagnostic accuracy rates.

Yazar Katkilart: Calisma konsepti/Tasarimt: HU, TT; Veri toplama:

1180

biopsy of thyroid nodules. Thyroid. 1998;8:15-21.

TT, YA, GFG; Veri analizi ve yorumlama: TT, YA; Yazt taslag: TT; 11. Cibas ES. Ali SZ. The 2017 Bethesda system for
Igerigin elestirel incelenmesi: YA, HU, GFG; Son onay ve sorumluluk: ’ L g ¥ .
TT, GFG, YA, HU; Teknik ve malzeme destegi:TT; Siipervizyon: reporting therId cytopathOIOgY‘ TherId'
GFG, YA; Fon saglama (mevcut ise): yok. 2017;27:1341-6.
Etik Onay: Bu ¢alisma icin Kafkas Universitesi Tip Fakiiltesi Etik 12. Shield PW CosierJ Eﬂerby G. Gartrell M. Papadjmos
Kurul Baskanlignin 01.02.2017 tarih ve 2017/02-24 karari ile ctik onay D. Rapid onsite cvaluati ff dl -
alnmisor, . Rapid onsite evaluation of fine-needle aspiration
Hakem Degerlendirmesi: Dis bagimsiz. specimens by cytology scientists: a review of 3032
Cikar Catigmast: Yazatlar ¢ikar ¢atismast beyan etmemislerdir. specimens. Cytopar_ho]ogy, 2014;25:322-9.
Finansal Destek: Yazarlar finansal destek beyan etmemislerdir. 13. Inan G. Sert S. Bircan S. et al. Tiroid lczyonlannda
Author Contributions: Concept/Design : HU, TT; Data acquisition: o iroid i > L . > bi o hi loii
TT, YA, GFG; Data analysis and interpretation: TT, YA; Drafting tirold Ince igne aspirasyon biyopsisi ve IStOpatO_Oll
manuscript: TT; Critical revision of manuscript: YA, HU, GFG; Final sonuglarinin  karsilastirdmasi.  Siilleyman  Demirel
approval and accountability: TT, GFG, YA, HU; Technical or material Universitesi Tlp Fakultesi Dergisi. 2006;13:27-31.
support:T'T; Supervision: GFG, YA; Securing funding (if available): n/a. 14. Goldstein RE. Netterville JL Burkey B et al
Ethical Approval: For this study, ethics approval was obtained by ’ .. ’ . ? . ;
decision of Kafkas University Faculty of Medicine Ethics Committee Imphcauons of follicular neoplasrns, atypia, and
dated 01.02.2017 and 2017/02-24. lesions suspicious for malignancy diagnosed by fine-
Peer-review: Fxternally peer-reviewed. o needle aspiration of thyroid nodules. Ann Surg.
Conflict of Interest: Authors declared no conflict of interest. 2002:235:656-64
Financial Disclosure: Authors declared no financial support e - .
15. Eedes CR, Wang HH. Cost-effectiveness of
immediate specimen adequacy assessment of thyroid
REFERENCES fine-needle  aspirations. Am ] Clin Pathol.
2004;121:64-9.
Popoveniuc G, Jonklaas J. Thyroid nodules. Med Clin 16.  Ali SZ, Cibas ES. The Bethesda System for Reporting
North Am. 2012;96:329-49. Thyroid Cytopathology (Cev.Ed: Onder S) Istanbul,
Dean DS, Gharib H. Epidemiology of thyroid Nobel Medical, 2012.
nodules. Best Pract Res Clin Endoctinol Metab. 17. Layfield 1], Abrams ], Cochand-Priollet B, Evans D,
2008;22:901-11. Gharib H, Greenspan F et al. Post-thyroid FNA
Gharib H, Papini E, Valcavi R, Baskin HJ, Crescenzi testing and treatment options: A synopsis of the
A, Dottorini ME et al. American association of clinical National Cancer Institue. Thyroid Fine Needle
endocrinologists ~ and  associazione  medici Aspiration State of the Science Conference. Diagn
endocrinologi medical guidelines for clinical practice Cytopathol. 2008;36:442-8.
for the diagnosis and management of thyroid nodules. 18. Ghofrani M, Beckman D, Rimm DL. The value of
Endocr Pract. 2006;12:63-102. onsite adequacy assessment of thyroid fine-needle
Frates MC, Benson CB, Doubilet PM, Kunreuther E, aspirations is a function of operator experience.
Contreras M, Cibas ES et al. Prevalence and Cancer. 2006;108:110-3.
distribution of carcinoma in patients with solitary and 19. Crothers BA, Henry MJ, Auger M. Dialogue on
multiple thyroid nodules on sonography. ] Clin thyroid disease reporting and management. CAP
Endocrinol Metab. 2006;91:3411-17. Today, 2008;22:48.
DeMay RM. The Art and Science of Cytopathology: 20. Cowling P, Chandra A, Giles T. Guidance on the
Superficial Aspiration Cytology. 2nd ed. Chicago, IL: Reporting of Thyroid Cytology Specimens. London,
ASCP Press. 2012. Royal College of Pathologists, 2009.
Orell SV, Sterrett GF. Orell and Sterrett’s Fine Needle 21. Baloch ZW, Tam D, Langer ], Mandel S, LiVolsi VA,
Aspiration Cytology. 5th ed. Edinburgh, Churchill Gupta PK. Ultrasound guided fine needle aspiration
Livingstone Elsevier, 2012. biopsy of the thyroid: Role of onsite assessment and
De Koster EJ, Kist JW, Vriens MR, Borel Rinkes multiple cytologic preparations. Diagn Cytopathol.
IHM, Valk GD, De Keizer B. Thyroid ultrasound- 2000;23:425-9.
guided fine-needle aspiration: the positive influence of 22, Baloch ZW, Sack MJ, Yu GH, Livolst V A, Gupta PK.
on-site adequacy assessment and number of needle Fine-needle aspiration of thyroid: an institutional
passes on diagnostic cytology rate. Acta Cytol. experience. Thyroid. 1998;8:565-9.
2016;60:39-45. 23. Schmidt RL, Witt BL, Lopez-Calderon LE, Layfield
Hegedus L. Clinical practice: The thyroid nodule. N LJ. The influence of rapid onsite evaluation on the
Engl ] Med. 2004;351:1764-71. adequacy rate of fine-needle aspiration cytology. Am |
Simsek GG, Ertugrul DT, Guresci S, Simsek H. Is Clin Pathol. 2013;139:300-8.
there a role for on-site evaluation of thyroid fine 24. Onver H, Ozbey AO, Duymus M, Yilmaz O, Kosar



Cilt/Volume 45 Yil/Year 2020

25.

26.

27.

28.

29.

PN. Tiroit nodiillerinin ultrasonografik, sitolojik ve
histopatolojik bulgularinin incelenmesi. Kafkas Tip
Bilimleri Dergisi. 2013;3:80-7.

Yang J, Schnadig V, Logrono R, Wasserman PG.
Fine-needle aspiration of thyroid nodules: a study of
4703 patients with histologic and clinical correlations.
Cancer. 2007;111:306-15.

Bongiovanni M, Spitale A, Faquin WC, Mazzucchelli
L, Baloch ZW. The Bethesda system for reporting
thyroid cytopathology: a meta-analysis. Acta Cytol.
2012;56:333-9.

Theoharis CG, Schofield KM, Hammers L., Udelsman
R, Chhieng DC. The Bethesda thyroid fine-needle
aspiration classification system: year 1 at an academic
institution. Thyroid. 2009;19:1215-23.

Her-Juing Wu H, Rose C, Elsheikh TM. The Bethesda
system for reporting thyroid cytopathology: an
experience of 1,382 cases in a community practice
setting with the implication for risk of neoplasm and
risk of malignancy. Diagn Cytopathol. 2012;40:399-
403.

Bagga PK, Mahajan NC. Fine needle aspiration
cytology of thyroid swellings: How useful and accurate

1181

30.

31.

32.

33.

34.

Bedside adequacy assessment in thyroid cytology

is it? Indian ] Cancer. 2010;47:437-42.

Jo VY, Stelow EB, Dustin SM, Hanley KZ.
Malignancy risk for fine-needle aspiration of thyroid
lesions according to the Bethesda System for
reporting thyroid cytopathology. Am ] Clin Pathol.
2010;134:450-6.

Yassa L., Cibas ES, Benson CB, Frates MC, Doubilet
PM, Gawande AA et al. Long-term assessment of a
multidisciplinary  approach to thyroid nodule
diagnostic evaluation. Cancer. 2007;111:508-16.
Muratli A, Erdogan N, Sevim S, Unal I, Akyuz S.
Diagnostic efficacy and importance of fine-needle
aspiration cytology of thyroid nodules. ] Cytol
2014;31:73-8.

Pandey P, Dixit A, Mahajan NC. Fine-needle
aspiration of the thyroid: A cytohistologic correlation
with critical evaluation of discordant cases. Thyroid
Research and Practice. 2012;9:32-9.

Amrikachi M, Ramzy I, Rubenfeld S, Wheeler TM.
Accuracy of fine-needle aspiration of thyroid: a review
of 6226 cases and correlation with surgical or clinical
outcome. Arch Pathol Lab Med. 2001;125:484-8.


https://dergipark.org.tr/tr/search?q=Bedside+Adequacy+Assessment

	ARAŞTIRMA / RESEARCH
	INTRODUCTION
	MATERIALS AND METHODS
	Procedure
	Statistical analysis

	RESULTS
	DISCUSSION
	REFERENCES

