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ABSTRACT
Background:FNAC is considered the basic investigation for the thyroid swelling. Histopathology remains
unchanged after excision in most of lesions, but in few cases, there are evidences of benign lesions as malignant in
the findings of histopathology. For the detection of thyroid lesions reliability of FNAC diagnosis is the objective of
the research paper.
Methods:The prospective research was held on the sample of 111 cases presenting thyroid swelling treated at
IIMSR, Medical College, Jallna in the time span of two years. Each case was subjected to the diagnosis of FNAC
and then surgery after the correlation of histopathology report.
Results:Most of the cases were in between the age group of thirty to fifty years. Females were dominating male in
number. One sample was found inadequate. Ninety-nine cases in the remaining 110 were benign thyroid lesions.
Malignant number was six and nine as malignant and five were suspicious about inadequacy of malignancy. For the
specimen the material was procured namely HPE for the diagnosis of thyroid which confirmed FNAC.
Conclusions:Diagnosis of FNAC has a reliability percentage of 98.18 percent in the diagnosis of thyroid lesions.
FNAC is accurate, reliable and easy for the investigations of all kinds of thyroid swelling.
Keywords:Thyroid gland, Cytology and FNAC.

INTRODUCTION
Most repeated disease in the OPD is thyroid
swelling. It is best diagnosed through Fine
Needle Aspiration Cytology (FNAC). FNAC is
utilized as an instrument as it extracts the cells
through palpable swelling withthe help of FNAC
fine needle, syringe and gun. This diagnosis is
cost effective, safe, sapped and simple as well.
This technique is utilized all over the
world(Renshaw & Gould, 2018).Diagnosis can
be completed in the OPD instead of laboratory.
Problems are caused due to excessive pressure,
inadequate specimen and less pressure, as the
blood flushes away the cells(Faquin, Michael,
Renshaw, & Vielh, 2018).The FNAC success is

dependent upon rational analysis, skillful
cytological,aspirator’s experience interpretation
and synthesis of clinical and cytological facts in
thepatient’s context(VanderLaan, Chandra, Filie,
Randolph, & Powers, 2018). USG based FNAC
is becoming more applicable. The rate of FNAC
diagnosis is increased in the USG guidance in the
place of palpation for the overall accuracy of the
diagnosis process. For the proper management
and diagnosis thyroid swelling the objective of
the research paper is to correlate the
histopathological and cytological diagnosis for
the evaluation of specificity and sensitivity of
FNAC diagnosis. In addition to the role of before
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operation management and planning of diagnosed
thyroid swelling(Migda, Migda, Migda, & Slapa,
2018).
• Adequate sample collection for the diagnosis
of FNAC
• For cytological diagnosis the study of
cytological characteristics and aspirated
material
• Histopathological
report
and
FNAC
comparison for accuracy in the diagnosis
• Reliability study of FNAC for the thyroid
swelling diagnosis
• FNAC associated complications, if any.
METHODS
The prospective research was held on the sample
of 111 cases presenting thyroid swelling treated
at IIMSR, Medical College, Jallna in the time
span of two years. Each case was subjected to the
diagnosis of FNAC and then surgery after the
correlation of histopathology report. Study
included only those patients which showed
appropriate and adequate material for the
diagnosis of FNAC. Every patient was over the
age of fifteen years. 23 G needle was utilized at
firstafter that histopathological assessment and
surgery was carried out.
Inclusion criteria
All the cases were in between the age group of
fifteen to sixty years being included in the
research paper, these patients were attended in
the Collee Hospital, Jallna.
Exclusion criteria
• Referred cases of other problems related to
swelling of neck
• Less than fifteen years age
• Patients not underwent surgery
Investigations on patients were made by function
test of thyroid after concise medical examination
and clinical investigation for any deceitful
thyroid gland presence. FNAC was administrated
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after the consent of the participants. For the
extension of neck and patients comfort a pillow
was placed under the neck before the
administration of FNAC.Needle of hollow shape
gauge measurement of 21 – 23 G was connected
with 10 cc syringe. Patients was told that do not
swallow the fixed lesion. Lesion was fixed with
the needle with fingers.Insertion of needle into
suction and lesion was applied by pulling plunger
back of syringe. Several times needle was passed
back and forth. When aspiration was complete
the pressure of suction was released allowing the
equalizing of syringe. After that needle was
withdrawn; for further clinical investigations the
material of syringe was taken and preserved on a
slide of glass. Few of the smears were stained
through Papanicolaou and methanol fixed; on the
other hand, remaining were May-Grunwald
stained and denied by air. No use of special stains
was made for the purpose of staining.
Staining methods
Papanicolaou staining method (by rapid PAP
method)
For the period of one-minute hydration of fixed
smear was made, after the bottling the staining of
nuclear type was administrated for the time
period of thirty seconds. It was further placed for
thirty seconds in cytoplasmic stain followed by
water rinsing for the period of one minute and
finally dehydrated, mounted and cleared(Nishino,
Pusztaszeri, & Pitman, 2018).
May-Grunwald-Geimsa staining method
For the period of three minutes through MGG
smear staining was made. Distil water was used
for the rinsingpurposefor thirty minutes staining
of Geimsa was made and it was blotted dried.
After water rinsing the dryness process of smears
was completed, mounted with DPX.5 and
dried(Rossi, Livolsi, & Baloch, 2018).
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Figure 1: Technique of fine needle aspiration cytology (FNAC).

Patient’s FNAC smears were included in the
research paper for single person observation to
obtain scoring that is modified (Mair et al.).
Good cellular specimen was considered better for
the diagnosis. In the least clots of blood, no
architecturaldestruction was observed. Results of
cytology were classified in 4 different groups
benign,
inadequate,
malignant
and
suspicious(Pittock, 2018). Thyroid USG and
Hormone profile of thyroid was completed in
respect of swelling of thyroid. After the act of
surgery, the specimen was sent to lab for
histopathologicalobservations(Lupo & Duick,
2018). Findings of histopathological were
correlated with the results of FNAC. Routine
procedure of tissues was completed and
preparation of embedded blocks of paraffin was
done. Sections cut at 4-6 µm were stained with
Hematoxylin and Eosin(Lima, Soares, Koch,
Silva, & Taveira-Gomes, 2018).
FNAC procedure
For the extension of neck and patients comfort a
pillow was placed under the neck before the
administration of FNAC. Needle of hollow shape
gauge measurement of 21 – 23 G was connected
with 10 cc syringe. Patients was told that do not
swallow the fixed lesion. Lesion was fixed with
the needle with fingers.
Insertion of needle into suction and lesion was
applied by pulling plunger back of syringe.
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Several times needle was passed back and forth.
When aspiration was complete the pressure of
suction was released allowing the equalizing of
syringe. After that needle was withdrawn; for
further clinical investigations the material of
syringe was taken and preserved on a slide of
glass.
Complications
• Local hemorrhage:It can be minimized or
prevented with by applying pressure of
several minutes’ aspiration site
• Hematoma:After discomfort of some time
heals after numerous days
• Pain:After surgery pain is observed in
patients for almost twenty-four hours.
• Fainting and Transient bradycardia:Few
causes are responsible for the possibility of
quick conservative treatment response and
vasovagal stimulation patients
• Tracheal puncture:Little blood in cough and
coughing can be observed but it is recovered
after few minutes
• Reports about tenderness and Transitory vocal
cord paresis
• Tumor dissemination and Implantation is
occasional in the thyroid FNAC procedure
Analysis of the data was done by predictive value
of positive nature, sensitivity, percentage and
frequency.

639

A Research Study on the Diagnosis of Thyroid Swelling and Its Reliability of FNAC

RESULTS
Maximum patients were between the age groups of 41 – 50 years making it 36.4 percent of the total.
Table 1: Age distribution.
Age in years
20-30
31-40
41-50
51-60

Frequency
18
28
40
24

Percentage
16.4
25.5
36.4
21.0

Gender distribution
Out of 110 cases a total of 92 cases were female patients with a percentage value of 83.6 percent.
Table 2: Clinical break up of cases.
Diagnosis on clinical examination
Multi-nodular goiter
Solitary nodules
Toxic nodular goiter
Thyroiditis
Suspicious of malignancy
Total

Number of cases
83
15
3
4
5
110

Table 3: Cytological break up of cases.
FNAC findings
Benign
Malignant
Suspicious of malignancy
Inadequate sample
Total
Table 4: Pathological break up of benign lesions.

Number of cases
98
7
5
1
111

Benign lesions on FNAC
Colloid goiter or nodular goiter
Hashimotos Thyroiditis
Adenomatous hyperplasia
Hyperplastic nodule
Adenomatous nodule

Number of cases
90
3
2
2
1

Figure 2: FNAC- nodular goiter, monolayered sheets of follicular cells (MGG 400-X).
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Cytopathological correlation of benign lesions
HPE final report states that Nodular/Colloid Goitercases, Hashimoto’s thyroiditis, papillary, follicular
adenomas carcinomas, follicular carcinomas and adenomatous hyperplasia cases were respectively 85, 12,
7, 3, 2 and 1 in count(Lima et al., 2018). Consistent reports of FNAC diagnosed three cases of (HT)
Hashimoto’s thyroiditis according to the findings of cytology.

Figure 3: FNAC- Hashimoto’s thyroiditis, arrow showing a lymphocyte (MGG 400-X).

Distribution of variables on the basis of histopathology findings in Hashimoto’s thyroiditis were sex and
age.In the observation of HPE twelve cases were reported as Hashimoto’s Thyroiditis (HT). Eleven out of
twelve were significantly female cases. Their age group ranged from 31 – 50 years.
Table 5: Cytological break up of malignant cases.
Malignant lesion on FNAC
Follicular neoplasm
Papillary carcinoma

Number of cases
4
3

Figure 4: FNAC- papillary carcinoma, arrow showing an inclusion body (MGG 400-X).
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Figure 5: FNAC- follicular neoplasm, (MGG 400-X).

Cytopathological correlation of malignant
cases
Malignancy was assured in seven cases in FNAC
through HPE. Cent percent specificity of FNAC
was proved. Follicular neoplasm was suspected
in four cases; whereas, two were positive for
follicular carcinoma, follicular variant of
papillary carcinoma and encapsulated variant of
papillary carcinoma was observed in one case for
each of them(Robinson & Jones, 2018). In the
same way, three suspected cases were observed
on FNAC as papillary carcinoma and on HPE
they were proved papillary carcinoma. In the
benign cases as counted 98 out of total in FNAC,
two cases were proved after HP investigations as
papillary carcinoma. Hence finally on HPE 7
cases turned out to be papillary carcinoma and 2
cases follicular carcinoma as per HPE
report(Psoinos, Collins, Ayturk, Anderson, &
Santry, 2018).
Age and sex distribution of papillary
carcinoma based on HPE report
In the research according to the findings of HPE
paper seven patients were papillary carcinoma.
Five out of seven were female cases ranging from
31 – 50 years of age.Follicular neoplasm
distribution in the light of HPE investigation
based on sex and age factors.According to the
findings of HPE females, follicular carcinoma,
adenoma and neoplasm cases were respectively
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four, two, three and five in count(GALANTE,
2018).
Complications
associated
with
FNAC
procedure
In the current research paper one complication
was in front of the researcher. It speaks for the
safety of the FNAC procedure. Procedure was
safe because of experience and polished skill of
the practitioner(Lawrence, 2018).Data analysis
was carried out by percentage, frequency and
sensitivity. 77.78 percent was sensitivity count
100 percent and 98.18 percent were the values of
specifity and accuracy. No positive false was
observed and two negative false cases were also
observed(Hassan, 2018).
DISCUSSION
For thyroid disorders varying n characteristics
and presentations in FNAC. FNAC is the
recommended and widely used first line of
defense in the swelling of thyroid after the
findings of function test of thyroid. For its easy
administration, repose completion, sensitivity and
accuracy degree and less disturbing in the sense
of pain make FNAC popular(Schmidt-Hieber et
al., 2018).
Age incidence
In this particular research the demographic facts
in the factor of age were noted from the age of
forty-one years to fifty years with forty years as
the mean age factor. It makes the 36.4 percent of
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the total in 2000, Afroze also found mean age as
40.2 years(Church & Scadding, 2018).similar
findings were seen in a study by Afroze et al in
2000, 40.2 years according to his research.
According to the research of Islam back in 2010
the mean age factor was notices as 37.7 years.
According to Sreeramulu in 2012 the same factor
of mean age was 35.4 years(Church & Scadding,
2018).
Sex distribution
In 2002, almost 8605 percentof the sample was of
females similar to the readings of present
research paper as we observed 83.6 percent of the
sample female dominant. Afroze and Sreeramulu
reported female’s dominance as 71.76 and 69
percent respectively(Dunbar, Wang, & Kesari,
2018).
Comparison of neoplastic to non-neoplastic
A ratio of 1 : 14 was observed in the neoplastic
and the non-neoplastic lesions in this research
paper on FNAC. According to Kamal and
Shafiullah the ratios of neo and non-neoplastic
lesions were respectively 1:7 and 1:7.2 [12, 13].
Hyang-MiKoin 2003 reports almost similar
values in respective ofratios of neo and nonneoplastic lesions as 1:19 and 2:14
respectively(DiNicolantonio,
O’Keefe,
&
Wilson, 2018).
According to Khan and Rizvi 82 percent of the
cases reflected colloid goiter. Gupta noted it 76
percent on the basis of FNAC. Our research
paper benign lesions cases were observed in 98
patients. The number of colloid goiter,
hashimotos thyroiditis, adenomatous hyperplasia,

hyperplastic nodule and adenomatous nodule on
the basis of FNAC was observed in 90, 3, 2, 2and
1 patientsrespectively(Veronesi et al., 2018).
Neoplastic group characteristics
According to Islam’s research for the evaluation
of FNAC in the perspective of thyroid swelling
neoplastic in nature and papillary carcinoma was
repeated in fourteen out of nineteen cases.
Malignancy was also reported in the cases of
papillary carcinoma and three patients were
additionally diagnosed follicular that is the
variant of papillary and one highly suspicious
case of malignancy followed by follicular
carcinoma in 3 patients, follicular variant of
papillary in 1 patient and one patient with high
suspicion of malignancy on the basis of FNAC.
These readings were contrary to our research
paper as on the basis of FNAC three cases were
diagnosed neoplastic thyroid swellings papillary
carcinomaandfour were identified follicular
neoplasm(Kim, 2018).
Sensitivity and specificity of FNA smears
According to Islam, FNAC specificity and
sensitivity was respective calculated as 97.26
and73.68 percent. In the same way Sengupta
researched FNAC for swelled thyroid and stated
the hundred percent specificity and almost ninety
percent sensitivity rate(Vázquez-Baeza et al.,
2018).According to Agarwal hundred cases of
thyroid nodules were investigated and assessed
on FNAC for specificity and sensitivity.
Respectively 95.5 percent specificity and 76.5
percent sensitivity were observed.

Table 6: Comparison of the accuracy, sensitivity, specificity, false positives and false negatives in various studies in
FNAC diagnosis and histological diagnosis.
Islam et
Sreeramulu et
Safirullah et
Sengupta et
Present
Studies/ parameters
al10
al11
al13
al16
study
Total cases
90
200
265
178
110
Mean age group (in yrs)
37.7
35.4
34.5
40
Female patients (%)
71.12
69
79.21
83.6
Neoplastic:nonneoplastic ratio
1:6.1
1:7.6
1:5.5
1:14
Sensitivity (in %)
76.68
74
94.7
90
77.78
Specificity
97.26
100
94
100
100
Accuracy
94.44
94.2
98.31
98.18
FP
2
0
5
0
0
FN
5
42
2
2
2
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Wide variation is found in the disease of thyroid
gland presentation. Follow-up and treatment
duration depends on the appropriate diagnosis of
the disorder under appropriate examination.
Unnecessary procedures were because of nodular
thyroid surgical excision. For the conservative
management
and
surgical
procedure
differentiating method is FNAC (Leng, Yang, Li,
Wang, & Yang, 2018). At the early stage the
evaluation modality for palablethyroid nodules
can be administrated. FNAC allows planning and
identification of thyroid carcinoma through
palpable thyroid nodules. FNAC cannot
differentiate between follicular adenoma from
carcinoma(Adamson, 2018).
FNAC diagnosis and histological diagnosis
Correlation accuracy of diagnosis between final
histological and FNAC diagnosis was 88.8
percent.Agarwal’s research also reflects same
results and Islam also speaks in the favor of
thesefindings as both observed 90.9% and
94.44% accuracy, in addition Sengupta’s
accuracy count was 98.31%. Present research
observed
98.18
percent(Leger
et
al.,
2018).Cytological readings on the basis of HP for
the malignancy of lesions the accuracy was98.18
percent and sensitivity were77.78 percent. The
percentage of specificity, PPV and NPV was
100%,100% and 98.05% respectively. Kappa
statistical values was noted as p-value (0.786) to
compare with<0.001. That speaks forvivid
association between final histological and FNAC
diagnosis(Semerjian et al., 2018).
CONCLUSION
Diagnosis of FNAC has a reliability percentage
of 98.18 percent in the diagnosis of thyroid
lesions. FNAC is accurate, reliable and easy for
the investigations of all kinds of thyroid swelling.
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