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ABSTRACT The objective of this study is to do a retrospective review of fine needle aspiration cytology of thyroid nodules and
its correlation with histopathology diagnosis of cancer. Ninety-five thyroid cancer patients at King Abdulaziz
University Hospital, Saudi Arabia were the subjects for this study. FNAC of 95 patients were classified based on Bethesda system and
histopathological evaluations obtained from the group were evaluated. Demographic information of the patients was analysed using
frequency distribution. The sensitivity in the study was 92. 63%. As there was 100 % prevalence. Positive predictive value (PPV) was 100 %,
and false negative rate was 7.37%. Accuracy rate was 92.63%. FNAC is a highly consistent and precise screening aid for differentiating
malignant lesions from the benign ones. Thus, it is very helpful to clinicians in the diagnosis of cancer, especially in avoiding surgical
procedures for benign lesions.
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Introduction

Thyroid Nodule is a major problem in the general population, but,
however, majority of them are non-neoplastic and do not require
surgical intervention. When it comes to severity of the problem, less
than 5 % of thyroid nodules are malignant (Sclabas et al., 2003). In
the iodine-deficient regions, it has been found that the prevalence
of thyroid nodules as high as 25 % or more. But, in non-iodine
deficient regions only 4-7 % of the population have been found to
have thyroid nodules (Tseng et al., 2008). In the recent years,
incidence of thyroid nodules and thyroid malignancy has gone up
significantly especially in high income countries of North America,
Europe and Asia. The incidence of thyroid cancer has increased in
the United States three times between 1975 and 2009. However,
since thyroid carcinoma is also the least aggressive, the surge has
notresultedinincreasein death rate(Tedla, 2016).

Latest reports from the US state that there are close to 63,000 new
cases of thyroid cancer in a year. 70-80 per cent of thyroid cancers
are due to over-diagnosis of small benign tumours. Considerable
increase in the number has been attributed to early detection using
high resolution ultrasound and discovery of sub-clinical thyroid
nodules(Wiltshire, Drake, Uttley, & Balasubramanian, 2016). Thisis a
major concern as over-diagnosis leads to over-treatment.
Identification of small thyroid nodules which would have otherwise
been dormant poses a management hurdle for physicians besides
increasing the anxiety for patients. This results in surgical
procedures. Studies report that many people opt for aggressive
management of benign lesions that could have been treated using
conservative procedures. When it comes to the management of
thyroid nodules, a rational approach would depend on the
clinician's competency to distinguish between the more common
benign thyroid nodules from malignant ones in a dependable and
economic manner(Dankle, 2016).

The importance given to total thyroidectomy for benign nodular
thyroid disease has always been a subject of debate in cases clear
evidence is not present (Holzheimer & Mannick, 2001). In a study
conducted in Japan it was found that surgery did not have any
significant effect on small papillary thyroid cancers. Careful
surveillance had almost the same effect in such cases. With an
accurate preoperative diagnosis, surgeries can be avoided in benign
conditions.

Ultrasonography, radionuclide scan, and fine needle aspiration
cytology (FNAC) are the preliminary preoperative screening
procedures. Ultrasonography is one of the most commonly used
methods to image the thyroid gland. In addition to facilitating the
diagnosis of clinically apparent nodules, the widespread use of
ultrasonography has resulted in uncovering a multitude of clinically
imperceptible thyroid nodules, the overwhelming majority of

which are benign. The high sensitivity for nodules but inadequate
specificity for cancer has posed a management and economic
problem. Although ultrasonography is highly sensitive in deducting
nodules, it lacks the specificity required to deduct malignancy
(Manfred Blum, 2015).

Radionuclide thyroid scan or scintigraphy is helpful to determine if
the thyroid nodule present in the patient is functioning
autonomously. It estimates the timed radioisotope uptake by the
thyroid gland on the premise that the uptake of radioisotope will be
higher in hyper-functioning nodule and will be lower in most
benign and virtually all malignant thyroid nodules than the nearby
thyroid tissues (Blum & Goldman, 1975; Reschini et al., 2006;
Shambaugh, Quinn, Oyasu, & Freinkel, 1974). Depending on
whether the tracker uptake is greater, equal to less than the
surrounding normal thyroid tissue, nodules appear 'hot;, 'warm' or
'cold' (Tamhane & Gharib,2016).

Among the three, FNAC is considered as the most accurate
diagnostic modality. In the diagnosis of thyroid nodules, FNAC is
considered the golden tool (Feldkamp et al., 2016). This procedure
was first introduced in Scandinavian countries in 1950s. It became
well known in the United States in 1970s. In 1980s, it became
popular worldwide. The significance FNCA has today is such that it is
a vital component of diagnosis for thyroid pathologies because it is
a safe and relatively simple test. It is widely recognised as a very
important primary diagnostic procedure for the assessment of
patients having thyroid nodules. Further, the test can be performed
asanout-patient procedure(Sharma, 2015).

Fine needle biopsy of a thyroid nodule can be employed in the
followed cases (Cooper et al., 2009; Hossein Gharib et al., 2016;
Perrosetal., 2014).

(@) If the nodules are larger than 1 cm with minimum two
ultrasound conditions for malignancy

(b) Irrespective of the size, nodules with extra capsular extension
orindeterminate cervical lymph nodes

(c) Patientswho have history of neck radiation. In this case also, the
size of the noduleis not takenintoaccount.

(d) Ifthereis history of clearly differentiated thyroid cancerin more
thantwofirstdegreerelatives.

(e) In the case of medullary thyroid carcinoma or multiple
endocrine neoplasia (MEN) type 2

FNAC should be avoided in cases where the nodule is a region of
focal autonomy on thyroid radionuclide scan and or/ shows no
ultrasound features indicating malignancy. In addition, needle
biopsy should not be performed for simple cysts.
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Wherever the situation warrants, the technique of FNAC should be
performed under ultrasound guidance. This will help the clinicians
to document that the needle was placed correctly in the target
region.With regard to the complications of FNAC, it is not a matter of
significant concern. There is little data available on pain associated
with FNAC. Around 9 per cent of the patients who went for FNA
biopsy reported mild pain(Fratesetal., 2006).

Thyroid surgeries can be avoided with the help of benign FNAC
results. Since FNAC is the accurate diagnostic application, In the
event of the test (FNAC) showing the presence of malignant cells, it
will be the decisive factor for determining the surgical strategy in
terms of hemithyroidectomy vs. total thyroidectomy, extent of
lymph node dissection. In the study conducted by Prasad (2016) it
was found that while ultrasonography showed overlapping of
benign thyroid nodules and malignant thyroid nodules, FNAC was
effective in both diagnosing benign conditions and supplementing
ultrasonography features in determining malignancy.

In the research conducted by Babu, Raju and Radhakrishnan (2010)
it was found that the use of FNAC has brought down the number of
patients with solitary thyroid nodules undergoing unwarranted
surgeries, which in turn has led to effective planning of surgeries for
malignant cases. The study conducted by Ayub, Sajid and Shahid
(2016) concluded that sensitivity, diagnostic accuracy and
specificity of FNAC were high indicating the significant role of fine
needle aspiration cytology as the preliminary diagnostic utility in
the management of thyroid nodules.

Thus, from the findings all the research studies mentioned in this
section it is evident that FNAC is highly useful to clinicians to
distinguish benign thyroid nodules from thyroid cancer. Further
retrospective studies have reported lower rate non diagnostic and
false negative cytology from FNA procedures used with
ultrasonography guidance.

In the present study, FNA of thyroid cancer patients were reviewed
retrospectively with the aim to correlate FNA result with final
histopathology.

Methodology

The study was a retrospective review of the FNA of 95 thyroid cancer
patients at King Abdulaziz University Hospital, Saudi Arabia with the
objective to correlate the FNA result with the final histopathology.
In the study, 95 FNAC of 95 patients were classified according to the
Bethesda system and histopathological evaluations obtained from
this group were evaluated. Statistical analysis was done using SPSS
20.0 software. Statistical analysis that was enumerated in the data
included frequency distribution and sensitivity analysis. Frequency
distribution was used to analyse the demographic information of
the patients. Bethesda system was notused forallthe 95 casesasin
some cases, the patient history was before the implementation of
the system, and, in the rest, the pathologist had not used it. The
study sought ethical approval from the ethical committee at King
Abdulaziz University Hospital.

Results

FNA of 95 case of thyroid cancer reviewed retrospectively at King
Abdulaziz university Hospital to correlate FNA result with final
histopathology. Data was analyzed using percentage analysis,
descriptive statistics and sensitivity analysis.

Table1 Sexdistribution of the patients (n=95)

Sex Number Percentage
Male 21 22

Female 74 78

Total 95 100

Table 1 reveals the sex distribution of the patients. Out of these 95
cases, 74 (78%) cases were female and 21 (22%) cases were male.

uMale

Female

Figure 1:Sexdistribution of the patients

Table 2 Descriptive statistics forage (n=95)

Mean SD
Age 42.38 15.25

Range (Max — Min)
69 (84-15)

The average age of the patient is 42 years with SD 15.25. The age
ranged from 15 to 84 years.
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Figure 2: Distribution of nationality in patients

Table 3 Distribution of patientsin FNA diagnosis (n=95)

FNA diagnosis Number Percentage
No malignant cell/Benign 7 7.4
Suspicious of malignancy 16 16.8
Malignantcell 44 46.3
Follicular neoplasm 9 9.5
Follicularlesion 14 14.7
Hurthel celllesion/Neoplasia 4 42

Atypia of undetermined significant 1 1.1

Table 3reveals the distribution of the patients in FNA diagnosis. Out
of these 95 cases, 44 cases (46.3%) were malignant cell, 16 cases
(16.8%) were Suspicious of malignancy, 14 cases (14.7%) were
Follicular lesion, 9 cases (9.5%) were Follicular neoplasm, 7 (7.4%)
were No malignant cell/Benign, 4 (4.2%) were Hurthel cell
lesion/Neoplasia and 1 (1.1%) were Atypia of undetermined
significant.

® No malignant cell/Benign

m Syspicious of malignancy

= Malignant cell

m Follicular neoplasm

m Follicular lesion

= Hurthel cell
lesion/Neoplasia

Figure 4:Distribution of patientsin FNA diagnosis
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Table 4 Distribution of patients with Histopathology findings
(n=95)

Histopathology Number Percentage
Papillary Thyroid Carcinoma (PTC) 79 83.2
Follicular Thyroid Carcinoma (FTC) 12 12.6
Medullary Thyroid Carcinoma (MTC) 2 2.1
Anaplastic Thyroid Carcinoma (ATC) 2 2.1
Total 95 100

Table 4reveals the distribution of the patients with histopathology.
Out of 95 cases, 79 cases were (83.2%) Papillary Thyroid Carcinoma
(PTC), 12 cases (12.6%) were Follicular Thyroid Carcinoma (FTC), 2
(2.1%) were Medullary Thyroid Carcinoma (MTC) and Anaplastic
Thyroid Carcinoma (ATC) in each.
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Figure4: Distribution of patients with Histopathology findings

Table 5 Correlation of FNA diagnosis and Histopathology

Cytological Histopathology Discordant
diagnosis diagnosis cases

Benign (N=7) (N=0) [TN] Benign (N=7) [FN]
Malignant + Malignant (N=88) (N=0)

Suspicious of [TP] [FP]

Malignancy (N=88)

Table 5revealsthe sensitivity analysis.
Prevalence=100%
A=88;B=7;C=0;D=0

Sensitivity =A/(A+B)*100
Sensitivity =92.63%

Specificity =D/(C+D)*100
Specificity =NA

Sensitivity (probability that a test result will be positive when the
disease is present - 'true positive rate') Sensitivity =True positive/
(True positive + False negative) =88/ (88+7) =92.63%.

Specificity (probability that a test result will be negative when the
disease is not present — 'true negative rate') Specificity = True
negative/(True negative + False positive) =0/ (0+0) =NA

Positive predictive value (probability that the disease is present
when the test is positive) Positive predictive value (PPV) =True
positive/ (True positive+ False positive) = 88/ (88+0) = 100%.

Negative predictive value (probability that the disease is not present
when the test is negative) Negative predictive value (NPV) = True
negative/ (True negative + False negative) =0/(0+7) =0.

False positive rate = False positive / (False positive + True negative) =
0/(0+0)=0.

False negative rate= False negative / (False negative +True positive)
=7/(7+88)=7.37%.

Accuracy: The accuracy of a test is its ability to differentiate the
patient and healthy cases correctly. To estimate the accuracy of a
test, we should calculate the proportion of true positive and true
negativeinall evaluated cases. Mathematically, this can be stated as:

Accuracy=TP+TN/TP+TN+FP+FN = 88+0/88+0+0+7 =88/95*100 =
92.63%

To summarize the results: False positive rate was 0 and false negative
rate was 7.37%. The sensitivity was 92.63%. The positive predictive
value was 100% and negative predictive value was 0.

Discussions

Thyroid swelling is a significant clinical problem. However, most of
the cases are non-neoplastic and they can be treated without
surgical intervention (Sukumaran et al., 2014). Screening tests that
presentaccurate results are very helpful to clinicians in selecting the
subcategory of patients who require surgery and eliminating the
need for surgical intervention in patients with benign conditions
who might otherwise undergo surgeries and be exposed to post-
operation complications.

Fine needle aspiration cytology (FNAC) is considered a very high
standard screening test in the preliminary diagnosis of thyroid
nodules. FNAC is not only reliable and simple but also time saving
and cost effective. Further, it is a minimally invasive procedure
(Jayaram, 2006). The role of FNAC in identifying malignant lesions
from benign ones has considerably brought down the surgery rates
in thyroid pathologies(Sidawy, Del Vecchio, & Knoll, 1997). Although
accuracy rates of diligently performed FNACas high as 95-98 % have
been reported, there have been reports of the tests presenting false
positive and false negative results(Cramer, 2000).

The aim of this research is to study the correlation between fine
needle aspiration cytology of thyroid nodule and histopathology
diagnosis of cancer. In this study FNA of 95 thyroids cancer patients
were studied retrospectively.

Out of 95 cases, 74 were women. This is indicative of prevalence of
thyroid nodule could be much higherin women than men. Areport
by the University of California San Francisco states that thyroid
nodules are common in 6 % Ladenson (Ladenson, 2008) of adult
women and 2 % Ladenson (Ladenson, 2008) of adult men in the U.S.
Similarly, in a study on 5234 individuals aged above 60 in
Framingham it was found that 6.4 % Vanderpump (Vanderpump,
2011) women 1.5 % Vanderpump (Vanderpump, 2011) of men had
thyroid nodules. Prevalence of thyroid nodules was more in women
than men was further supported by the study conducted by
Popoveniuc and Jonklaas (Popoveniuc & Jonklaas, 2012) They
observed that thyroid nodules were four times more common in
women than men.

The average age of a patient in this retrospective study was 42.38
years with the standard deviation of 15.25 years. This suggests that
people develop thyroid nodules generally in the middle age.
According to Kelley (Kelley, 2016) prevalence of thyroid nodules
rises with age. It was found in 5 % of people with average age of 60.
This was observed also in the study conducted by Ali M. Al-Amri. In
this study 143 patients with thyroid tumours underwent
thyroidectomy and the median age of the patients was 37.5 (Al-
Amri, 2012). While thyroid nodule is seen to be more commonin the
middle age, itis observed in people below 20 and those above 80 as
well. In our study, the range in ages was from 15 to 84 years. Similar
pattern in the age of the patients was observed in the malignancy
group, in the study conducted by Shokouh Taghipour Zahir et al.
(Taghipour Zahir, Binesh, Mirouliaei, Khajeh, & Noshad, 2013) In their
study they found that patients in the malignant group were be less
than 30years ormore than 60 years.

Inthe current study, the distribution of patientsin FNA diagnosis out
of 95 patients, 44 patients had malignant cell and in 16 cases
showed suspicious signs of malignancy. In the retrospective study
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conducted by Teixeira etal.(Teixeiraetal.,2012), out of 197 patients
who underwent FNA for diagnostic evaluation of a thyroid nodule,
incidence of thyroid cancer was found to be in 16.2 % of patients. In
the diagnostic study for efficacy and importance of fine needle
aspiration cytology of thyroid nodules conducted by Murali et al.
(Muratli, Erdogan, Sevim, Unal, & Akyuz, 2014), out of 1333 patients,
283 patients showed malignancy and 45 patients presented
suspicious signs of malignancy. In the study to determine the utility
and diagnostic accuracy of FNAC of thyroid lesions, conducted by
Bagga et al (Bagga & Mahajan, 2010), it was found that out of the
total 252 patients, 228 (90.5%) patients had benign lesions and 17
(6.7%) had lesions that showed suspicious signs for malignancy. In
the retrospective study by Lin et al.(Novaes, Ruben, & Kramer, 1979)
on thyroid cancer in the thyroid nodules evaluated by
ultrasonography and fine needle aspiration cytology found that 3.9
% (858 out of 21,748 patients) of patients with thyroid nodules
showed histopathologically proven malignancy.

The current study presented 79 cases (out of 95) with papillary
thyroid carcinoma (PTC). In the study to analyse the epidemiological
trends and cytohistological correlation of PTC and review the
conflicting cases and drawbacks of FNCA, conducted by Sharma
(Sharma, 2016), it was found that out 72 cases reported as papillary
thyroid carcinoma (PTC) on cytology, 53 cases were diagnosed for
PTC and 10 cases showed suspicious signs of PTC. Yang et al (Yang,
Stern, & Messina, 2010) examined the reliability of ultrasound-
guided FNAC in excluding PTC in thyroid cysts containing mural
nodules. Histological follow-up reports of 11 women and 6 men
who had been reported to have cystic PTC on FNA over a period of
13 years, was reviewed. This was 4.4 % of 383 cases of PTC reported
0.25 % of all thyroid FNA performed. In all of the 17 cases,
histopathology presented encapsulated PTC in different stages of
cystic degeneration. In the diagnostic study for ascertaining the
accuracy of fine needle aspiration cytology in thyroid lesions by
Sinna and Ezzat(Sinna & Ezzat, 2012) it was reported that out of 296
patients, 72.4 % of the patients, with thyroid nodules, papillary
carcinoma was found to be most frequent malignantlesion.

In this study the prevalence rate was 100 %. Out of 95 patients, 88
cases were malignant and suspicious of malignancy, where as seven
cases were benign on FNA cytology. In retrospective study
conducted by Doshi et al Doshi et al. (2016) to ascertain the
distribution pattern of lesion on the basis of age and sex and to
assess the FNAC efficacy in the diagnosis of clinically apparent and
palpable solitary thyroid nodule. FNAC done on the total 75 cases of
thyroid nodules, 6 cases showed malignancy, 6 cases showed
suspicious malignancy and 63 cases were benign. Histopathological
examination found 60 cases were benign and 15 cases were
malignant. In the study conducted by Sukumaran et al (Sukumaran
etal, 2014) 148 patients were identified for malignancy in FNAC and
in the final histopathology, all the 149 were found to be malignant
lesions.

Diagnostic accuracy of the results of this study is 92.63%, with
Sensitivity of 92.63% and specificity of 0%, as there were no cases of
true negative or false positive. Agarwal et al (Agrawal, Saxena, &
Kumar, 2015) studied the cyto-histopathological correlation in 134
patients. Sensitivity of the test was 96.7 % and the diagnostic
accuracy was 97.0%. Positive predictive value of this study test was
88 %, and the negative predictive valueis 0. Positive predictive value
in the research by Sharma (2015) was 84.6% and it was 85.7- 98.6 in
the studies conducted by Sangalli et al(Sangalli, Serio, Zampatti,
Bellotti, & Lomuscio, 2006) Sinna and Ezzat (Sinna & Ezzat, 2012).
Negative predictive value in the current study was 0. In this study,
false positive rate was 0 and false negative rate was 7.37%. The false
negative rate ranges from 1 % to 19 % in the research conducted by
Sidawy et al(Sidawy et al., 1997) Al-Shaikh et al. (Al-Shaikh, Ngan,
Daneman, & Daneman, 2001). Determining the actual frequency of
false-negativeresultsis difficult as justa small proportion of patients
having diagnosed with benign cytology opt for surgical
intervention.

Itis hypothesised that true false-negative is less than 5 % in case all
patients with thyroid FNA also present themselves for histologic
examination (H Gharib & Goellner, 1993). In this study, false negative
rate was 7.3 %. This is on the higher side in relation to the level in the
previous research studies probably because of the same reason.
Seven benign FNA cytology confirmed to be malignant on
histopathology 3 cases proved to be follicular thyroid cancer and
rest were PTC. Further, this is indicative of the limitation of FNAC in
presenting an accurate diagnosis of cystic papillary thyroid
carcinoma (PTC), papillary microcarcinoma, and follicular pattern
lesions.

Conclusion

FNAC has been found to be a highly dependable and precise
screening aid to distinguish malignant lesions from benign ones. Its
accuracy level is estimated to be 97%. Nevertheless, clinicians
should consider its shortcomings while reporting the findings. False
negative diagnosis in the cases with follicular patterns is one of the
major FNAC limitations. FNA cannot distinguish Carcinoma and
follicular neoplasms and thus excision is a must for an accurate and
definite diagnosis. As papillary microcarcinomas are small, there is a
possibility of FNA missing them. It is necessary for patients with
benign FNAC of thyroid to undergo close follow up with
ultrasonography.
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