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Background: Thyroid nodules are the most common thyroid disease and its incidence has been rising throughout the world. Thus,
this study aimed to assess the patterns of fine needle aspiration cytology-diagnosed thyroid nodules among clinically suspected
patients.

Methods: A prospective cross-sectional study was conducted from April 2021 to March 2022 using 424 study participants who were
referred to undergo fine needle aspiration cytology examination and were consecutively included. Moreover, two FNAC smears were
prepared and stained using Wright and Giemsa staining solutions and then examined by an experienced licensed pathologist.
Multivariate logistic regression was used to determine the association of socio-demographic and clinical variables with nodules.
P-value < 0.05 was considered to be statistically significant.

Results: The overall magnitude of benign and malignant nodules was 60.4% and 16.5% respectively. Moreover, the magnitude of
atypical of undetermined significance or follicular lesion of undetermined significance (AUS/FLUS) and follicular neoplasm or
suspicious of follicular neoplasm (FN/SFN) was 3.54% and 1.42% respectively. The magnitude of malignant thyroid nodules was
5.9% for malignant secondary adenocarcinoma, 3.5% for papillary thyroid carcinoma, 2.6% for Non-Hodgkin lymphoma, 2.4% for
medullary thyroid carcinoma, 1.4% of an undifferentiated malignant thyroid tumor and 0.7% of Hodgkin lymphoma respectively.
Multivariate logistic regression showed that age categories between 0 and 15 years and between 16 and 30 years, and nodule size
>2.5cm were significantly associated with malignant thyroid nodules.

Conclusion: The magnitude of benign and malignant tumors was 60.4% and 16.5% respectively. Being younger and having nodule
size >2.5cm were significantly associated with malignant thyroid nodules. Therefore, fine needle aspiration cytology examination has
a crucial role in the diagnosis and management of benign and malignant thyroid nodules.
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Introduction

Thyroid gland is one of the largest endocrine glands comprised of two connected lobes in the human body weighing 20 to 30
grams in adults.' The gland is histologically composed of two types of parenchymal cells. The follicular cell line of the colloid
follicles has a significant role in iodine concentration and thyroid hormone production. The other is a Para-follicular cell that
can involve in calcitonin hormone production.” Thyroid lesions are occasionally found in the gland with a magnitude of 4% to
7%. In most cases, the lesions are asymptomatic, have normal thyroid hormone production, and are non-cancerous.' Thyroid
nodules are the most common thyroid disease and its incidence has been rising throughout the world. In recent years, data
showed that the magnitude lies between 2 to 6% with physical examinations, 19 to 68% with sensitive imaging devices, and 8
to 65% with autopsy examinations.> However, a recent investigation showed that around 90% of thyroid nodules were benign,
and 7% to 15% of such cases have the risk of malignant transformation.*
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Benign thyroid nodules are usually prevalent among the entire population. On many occasions, the cases are usually
asymptomatic. However, the incidence has increased due to the increased application of ultrasound diagnostic procedures.
Benign nodules are clinically monitored and managed as soon as the size increased enough causing compressive symptoms
warranting surgery management.’ In most cases, surgical management of the nodules is well-tolerated and has low risk, but it
may be related to a minor risk of complications including hypothyroidism, nerve injury, hematoma, injury to other structures, and
wound infections.® Nowadays, newer image-guided ablation techniques including radiofrequency ablation (RFA) have been
introduced which have similar safety profiles as it is compared to surgery. It has been considered a promising result in a patient
with a challenging surgical candidate.’

Multiple etiological factors have been considered to be the cause of thyroid cancer through a multi-step carcinogen-
esis process. Cancerous cells are originated from thyroid follicular cells under multiple exposures to the damaging agent
to their genomic structure encompassing the oncogenes or anti-oncogenes counterpart. The overall mechanism results in
accelerated proliferation or formation of malignant follicular cells infiltrating the nearby surrounding tissue or dissemi-
nating to distant organs.® Evidence showed that the magnitude of clinically diagnosed thyroid cancer has been considered
to be the first event of carcinogenesis. It has been thought to occur in middle age, but some cancer cells acquire a more
aggressive phenotype after repeated proliferation, causing the accumulation of altered genetic compositions. Thyroid
cancer is considered to be the most common endocrine malignant disorder representing 3.4% of all cancers. It is fifth-
ranked cancer in women. It is common in women with a positive family history of thyroid disease.’

The transformation of thyroid follicular cells may lead to either differentiated or undifferentiated thyroid cancer
through a multistep carcinogenesis process. The most widely accepted theory is follicular cell carcinogenesis suggesting
that distinct molecular alterations have been associated with specific stages driving progression from well-differentiated
to undifferentiated follicular-derived thyroid carcinomas.'® Recently, the cancer stem-like cells theory has proposed that
phenotypically different cancer cells might be originated from a small subpopulation of stem cells after genetic and
epigenetic transformations.® Therefore, differentiated thyroid cancer accounts for more than 90% of malignant thyroid
cancer mainly comprises papillary thyroid carcinoma and follicular thyroid carcinoma. However, poorly differentiated
thyroid carcinoma and anaplastic thyroid carcinoma are rare thyroid tumors that accounted for 5% and 1% respectively
which are associated with aggressive behavior and short median time of survival. Moreover, medullary thyroid
carcinoma represents 5% of thyroid cancer which may arise from Para follicular cell lines."'

Physical, clinical, ultrasound (sensitive imaging examinations), and fine-needle aspiration cytology examinations (FNAC)
are carefully investigated tremendously to differentiate benign from malignant thyroid nodules to facilitate the clinical
decision-making process.'? Thyroid cancer is a common malignant disease in the endocrine system and its incidence increased
rapidly throughout the world. Most thyroid cancers show biologically benign or indolent phenotypes and have excellent
prognoses and survival rates. The incidence of thyroid cancer is about three to four times higher in females than males and is
the most common malignant disease diagnosed in women worldwide.'® Ultrasonography and cytological testing of thyroid
nodules utilizing fine-needle aspiration are the preferred tests for the diagnosis of benign and malignant thyroid tumors.'*

The Bethesda system of reporting thyroid fine-needle aspiration specimens represents a major step toward standardization,
reproducibility, and ultimately improved clinical significance, usefulness, and predictive value of thyroid fine-needle
aspiration.'® Reporting FNAC results of thyroid lesions with the Bethesda system allows a more specific cytological diagnosis
that helps to unify the terminology and morphologic criteria along with the corresponding risk of malignancy. So, there are six
diagnostic categories of thyroid FNAC result reporting that include I (non-diagnostic or unsatisfactory), II (benign), 111
(atypical of undetermined significance ((AUS) or follicular lesion of undetermined significance (FLUS)), IV (follicular
neoplasm (FN) or suspicious for follicular neoplasm (SFN)), V (suspicious of malignancy (SM) and V (malignant).'®™'®

Fine needle aspiration cytology combined with ultrasound imaging examination has wider application in clinical
medicine for the diagnosis and monitoring of benign and malignant thyroid tumors. Few studies were conducted to assess
the patterns of fine needle aspiration cytology-diagnosed thyroid nodules in resource-limited countries like Ethiopia. Still,
there was a similar investigation yet conducted in the study area. Therefore, this study aims to assess the patterns of fine
needle aspiration cytology-diagnosed thyroid nodules among clinically suspected patients in northeast Ethiopia.
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Methods and Materials
Study Design, Period, and Area

A prospective cross-sectional study was conducted to assess the patterns of fine needle aspiration cytology-diagnosed thyroid
nodules among clinically suspected patients in Dessie town, Northeast Ethiopia from April 2021 to March 2022. The study
was conducted in the diagnostic laboratory which is found in Dessie town about 401 Km far from Addis Ababa, the capital city
of Ethiopia. The clinical laboratory provides diagnostic services including routine and advanced laboratory investigations to
the patients. It also serves as a diagnostics center for cancer patients who came from different health institutions.

Study Population, Participants, and Sampling Techniques

The study populations were all patients who were clinically suspected and referred to undergo fine needle aspiration cytology
examination. Therefore, a total of 424 study participants who came to the diagnostic laboratory with a request form for fine
needle aspiration cytology examination were consecutively included as the study participants during the study period.

Data Collection and Laboratory Analysis

The socio-demographic variables of study participants were collected using a structured questionnaire. The size, number,
and characteristics of the nodules were assessed using an ultrasound imaging device by an experienced licensed
radiologist. Fine-needle aspiration cytology specimen was collected from the most suspicious thyroid nodule area.
Specimen for FNAC was collected using a 10 mL syringe with the 24-gauge needle. Moreover, two FNAC smears
were prepared for each patient, and the preparation was stained using Wright and Giemsa staining solutions. Finally, the
stained smears were examined by experienced and licensed general pathologists.

Data Quality Management

The specimen for fine needle aspiration cytology examination was collected and processed based on the standard
operating procedures (SOPs). Smear preparations and examinations of fine needle aspiration cytology were strictly
performed according to the standard operating procedures. Positive and negative smear preparations were used to
monitor the quality of the stain and to check the quality of the smear preparations.

Data Management, Statistical Analysis, and Interpretation

After the data has been collected, it was coded and entered into Epi Data 3.1 version and then exported to statistical package for
social sciences (SPSS) version 23.0 (IBM Corporation, Armonk, NY, USA). The result of this finding was expressed using
mean and standard deviation and also texts and tables were used to present the necessary finding. The magnitudes of benign
and malignant thyroid nodules were expressed using descriptive statistics including ratio, frequency, and percentage. Bivariate
and multivariate logistic regressions were used to assess the association of socio-demographic and clinical variables with
benign and malignant thyroid nodules among study participants. P-value < 0.05 was considered to be statistically significant.

Ethical Approval and Consent to Participate

Before the study started, ethical approval was obtained from the Research and Ethics Review Committee at the College
of Medicine and Health Sciences, Wollo University. A support letter was obtained from Dessie zonal health office and
a permission letter was obtained from the chief executive officer of the diagnostic medical laboratory plc. Furthermore,
written informed consent was secured from each study participant before data collection.

Results
Patterns of Fine Needle Aspiration Cytology-Diagnosed Thyroid Nodules Among
Study Participants

In this study, a total of 424 study participants who had abnormal neck swelling and were ordered by physicians to undergo fine
needle aspiration cytology were included. The mean + SD of the age of the study participants was 37.74 (+17.78). Regarding the
age of study participants, the minimum and maximum age was between 1 and 97 years. Out of 424 study participants, 269
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(63.4%) were females. Furthermore, the majority of the study participants, 163 (38.4%) were grouped within the age categories
between 15 and 30 years. The overall prevalence of benign nodules was 60.4% (256/424) in study participants. Moreover, the
magnitude of atypical of undetermined significance or follicular lesion of undetermined significance ((AUS/FLUS); Bethesda
category II1)) was 3.54%, follicular neoplasm or suspicious of follicular neoplasm ((FN/SFN; Bethesda category 1V)) were
1.42% and 16.5% cases were malignant nodules (Bethesda category VI) (Table 1).

The Magnitude of Benign Thyroid Nodules Among Study Participants

The prevalence of benign nodules (Bethesda category II) diagnosed was; 32.5% of benign adenomatoid goiter,
9.9% of chronic suppurative inflammation, 9.7% of TB lymphadenitis, 5.7% of reactive lymphoid hyperplasia,
1.9% of sub-acute granulomatous thyroiditis and 0.7% of Hashimoto’s thyroiditis respectively. In this study,
a higher magnitude of benign nodules was found in female study participants accounting for 69.1% of cases.
Furthermore, benign nodule cases were dominant within the age categories between 15 and 30 years which
accounted for 44.9% of cases (Table 2).

Table | Pattern of Thyroid Nodules Based on Bethesda Categories
Among Study Participants in Northeast Ethiopia from April 2021 to
March 2022 (n=424)

Bethesda Categories Frequency Percent
Benign 256 60.4
AUS/FLUS 15 3.54
FN/SFN 6 1.42
Malignant 70 16.51

Abbreviations: AUS/FLUS, atypia of undetermined significance or follicular lesion of
undetermined significance; FN/SFN, follicular neoplasm or suspicious of follicular neoplasm.

Table 2 Magnitude of Benign Thyroid Nodules Among Study Participants in Northeast Ethiopia from April 2021 to March 2022
(n=424)

Variables | Categories | The Magnitude of Benign Thyroid Nodules
Adenomatoid | Reactive Lymphoid Chronic Suppurative Sub-Acute Hashimoto’s
Goiter Hyperplasia Thyroiditis Thyroiditis Thyroiditis
N (%) N (%) N (%) N (%) N (%)
Age 0-15 3 (10.0) 6 (20.0) 4 (13.3) - -
(years) 16-30 59 (36.2) 14 (8.6) 19 (11.7) 5@3.1) 3(1.8)
31-45 36 (32.7) 2(1.8) 12 (10.9) - -
46-60 24 (33.8) 2 (1.8) 5 (7.0 3(42) -
> 60 16 (32.0) - 2(1.8) - -
Sex Male 25 (l16.1) I (7.1) 19 (12.3) 2 (1.3) -
Female 181 (42.0) 13 (4.8) 23 (8.6) 6 (2.2) 3(1.1)
30 https: Pathology and Laboratory Medicine International 2023:15

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Ebrahim et al

The Magnitude of Malignant Thyroid Nodules Among Study Participants

In this study, the overall magnitude of malignant thyroid nodule cases was 16.5% (70/424) among study
participants. The magnitude of malignant thyroid nodules diagnosed was; 5.9% of malignant secondary adeno-
carcinoma, 3.5% of papillary thyroid carcinoma, 2.6% of Non-Hodgkin lymphoma, 2.4% of medullary thyroid
carcinoma, 1.4% of high grade undifferentiated malignant thyroid tumor and 0.7% of Hodgkin lymphoma
respectively. Furthermore, a higher prevalence of malignant thyroid nodules was found in females which
accounted for 58.2% of malignant cases. Moreover, malignant thyroid nodule cases were dominant in the age
categories between 15 and 30 years which accounted for 28.6% of cases (Table 3).

Association of Socio-Demographic and Clinical Variables with Benign Thyroid Nodules
Among Study Participants

In the current study, multivariate logistic regression showed that age categories between 16 and 30 years (AOR:
0.363, 95% CI, 0.183-0.717, P = 0.004), being male (AOR: 1.618, 95% CI, 1.053-2.486, P = 0.028), solitary
types of the nodule (appearance of nodule) (AOR = 0.236, 95% CI, 0.134-0.418, P = 0.000) and multinodular
types (AOR = 0.279, 95% CI, 0.144-0.540, P = 0.000) were significantly associated with benign thyroid tumor in
study participants (Table 4).

Association of Socio-Demographic and Clinical Variables with Malignant Thyroid
Nodules Among Study Participants

In the current study, multivariate logistic regression showed that age categories between 0 and 15 years (AOR:
5.669, 95% CI, 1.460-22.010, P = 0.012), age categories between 16 and 30 years (AOR: 4.137, 95% CI, 1.909—
8.965, P = 0.000), age categories between 31 and 60 (AOR: 4.892, 95% CI, 2.067-11.582, P = 0.000) and nodule
size >2.5cm (AOR = 2.312, 95% CI, 1.038-5.151, P = 0.040) were significantly associated with malignant thyroid
tumors (Table 5).

Table 3 Magnitude of Malignant Thyroid Nodules Among Study Participants in Northeast Ethiopia from
April 2021 to March 2022 (n=424)

Variables | Categories The Magnitude of Malignant Thyroid Nodules
Papillary CA | UMT | Malignant/Secondary | NHL | HL | Medullary
Adeno CA Thyroid CA
N (%) N (%) | N (%) N (%) | N(%) | N (%)
Age (Years) | 0-15 - 1 (33) | 1 (33) - 1 (33) | -
16-30 7 (4.3) - 6 (3.7) 2(12) | 1(06) |3(18)
3145 4(36) 1(09) | 327 109) |- 327)
46-60 2 (28) 2. (28) | 10 (14.1) 342 | - I (1.4)
> 60 2 (4.0) 2 (4.0) | 5(10.0) 5(100) | 1 (20) | 3(60)
Sex Male 9 (5.8) 3(19) | 6 (3.9 532 |3(19 | 639
Female 6(22) 3(LI | 19 7)) 62 |- 4(1.5)

Abbreviations: CA, cancer; UMT, undifferentiated malignant tumor; HL, Hodgkin lymphoma; NHL, Non-Hodgkin lymphoma.
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Table 4 Association of Socio-Demographic and Clinical Variables with Benign Thyroid Nodules
Among Study Participants in Northeast Ethiopia from April 2021 to March 2022 (n=424)

Variables Categories Benign Thyroid Nodule | AOR | 95% CI P-value
Yes No
n (%) n (%)
Age (years) 0-15 19 (63.3) 11 (36.7) 0.436 | 0.165-1.147 | 0.093
16-30 115 (70.6) 48 (29.4) 0.363 | 0.183-0.717 | 0.004*
3145 59 (53.6) 51 (46.4) 0.685 | 0.339-1.385 | 0.292
46-60 40 (56.3) 31 (43.7) 0.600 | 0.279-1.287 | 0.189
> 60 23 (46.0) 27 (54.0) I
Gender Male 79 (51.0) 76 (49.0) 1.618 | 1.053-2.486 | 0.028*
Female 177 (65.8) 92 (34.2) |
Appearance of Solitary type 169 (67.3) 82 (32.7) 0.236 | 0.134-0.418 | 0.000*
nodules Multinodular type | 62 (63.9) | 35 (36.1) | 0.279 | 0.144-0.540 | 0.000%
Diffuse type 25 (32.9) 51 (67.1) |
Size of nodules <15 63 (64.9) 34 (35.1) 0.489 | 0.276-0.865 | 0.014*
(cm) 1.5-2.5 104 (64.6) 57 (35.4) 0.613 | 0.380-0.986 | 0.044*
>25 89 (53.6) 77 (46.4) I

Note: *Significant at p<0.05, p-value <0.05 considered to statistically significant.
Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval.

Table 5 Association of Socio-Demographic and Clinical Variables with Malignant Thyroid Nodules Among
Study Participants in Northeast Ethiopia from April 2021 to March 2022 (n=424)

Variables Categories Malignant Thyroid Nodule | AOR | 95% CI P-value
Yes No
n (%) n (%)
Age (Years) 0-15 3 (10.0) 27 (90.0) 5.669 | 1.460-22.010 | 0.012*
16-30 19 (11.7) 144 (88.3) 4.137 | 1.909-8.965 0.000%*
3145 12 (10.9) 98 (89.1) 4.892 | 2.067-11.582 | 0.000*
4660 18 (25.4) 53 (74.6) 1.655 | 0.732-3.744 0.266
> 60 18 (36.0) 32 (64.0) |
Gender Male 32 (20.6) 123 (79.4) 0.642 | 0.389-I.116 0.116
Female 38 (14.1) 231 (85.9) |
Appearance of nodules | Solitary type 32 (12.7) 219 (87.3) 2.540 | 1.280-5.041 0.008
Multinodular type | 19 (19.6) 78 (80.4) 1.381 | 0.635-3.004 0.415
Diffuse type 19 (25.0) 57 (75.0) |
(Continued)
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Table 5 (Continued).

Variables Categories Malignant Thyroid Nodule | AOR | 95% CI P-value
Yes No
n (%) n (%)
Size of nodules (cm) >25 22 (25.0) 66 (75.0) 2.312 | 1.038-5.151 0.040*
1.5-2.5 38 (15.9) 201 (84.1) I.118 | 0.614-2.2038 | 0.715
<15 10 (10.3) 87 (89.7) |

Note: *Significant at p<0.05, p-value <0.05 considered to statistically significant.

Discussion

Recently, fine needle aspiration cytology has been supplemented with other tests for pre-operative evaluation of
thyroid nodules. It has now routinely conducted procedures for increasing numbers of patients for the detection of
thyroid cancers at earlier stages resulting in better outcomes for patients due to its simplicity, low cost, and absence
of major complications led."” Even though FNAC has its own limitations, the American thyroid association and
national comprehensive cancer network recommended that FNAC should be used as the initial diagnostic test
because of its superior diagnostic reliability and cost-effectiveness before both thyroid scintigraphy and
ultrasonography.?’

In the current study, the overall magnitude of benign thyroid nodules was 60.4% (256/424) in study participants. The
prevalence of benign thyroid nodules diagnosed was; 32.5% of benign adenomatoid goiter, 9.9% of chronic suppurative
lesion, 9.7% of TB lymphadenitis, 5.7% of reactive lymphoid hyperplasia, 1.9% of sub-acute granulomatous thyroiditis
and 0.7% of Hashimoto’s thyroiditis respectively. In the current study, a higher magnitude of benign nodules was found
in female study participants with a prevalence of 69.1% of the benign cases. Furthermore, benign thyroid nodule cases
were dominant in the age categories between 15 and 30 years which accounted for 44.9% of cases. This finding was
lower than the study done in Iran (90.3%),?" the United Kingdom (89.5%),?% and the USA (89.7%).>* On the other hand,
the current finding was higher compared to the findings reported in China (52.05%) which showed about 32.1% of study
participants were diagnosed with a nodular goiter, 13% had adenoma, and 4.5% had Hashimoto thyroiditis** and
(55.3%).% The possible reasons for this difference might be the variations in sample size, study population, geographical
location, and socio-demographic pattern.

In this study, the magnitude of AUS/FLUS (Bethesda category III) was 3.54%. The current finding was similar to
the finding reported in Turkey (4.2%)%° and South Korea (5.2%)*’ but lower than the finding reported in Greece
(29.5%)'® and China (8.2%).?® On the other hand, the magnitude of FN/SFN (Bethesda category IV) was 1.42%. This
finding was lower than the result found in Turkey 6.8% and 13.9% respectively.?®*® In this study, the overall
magnitude of malignant thyroid nodule cases was 16.5% (70/424) among study participants. In the current study,
a higher magnitude of malignant thyroid tumors was found in female study participants accounting for 54.3% of the
cases. Moreover, malignant thyroid tumor cases were dominant in the age categories between 15 and 30 years which
accounted for 27.1% of cases. This finding was higher than the studies done in Iran (9.7%),%' the United Kingdom
(10.5%),** and the USA (10.3%).*°

The prevalence of malignant thyroid tumors diagnosed in the study was, about 5.9% of malignant secondary
adenocarcinoma, 3.5% of papillary thyroid carcinoma cases, 2.6% of Non-Hodgkin lymphoma, 2.4% of medullary
thyroid carcinoma, 1.4% of high grade undifferentiated malignant thyroid tumor and 0.7% of Hodgkin lymphoma
respectively. The current finding was similar to the finding reported in the United Kingdom regarding papillary CA
(5.2%)* and the USA regarding papillary CA (5.8%)** but higher than the magnitude of medullary CA (0.2%) found in
the United Kingdom23 and USA of medullary CA (0.6%) but lower than follicular CA (2.9%).22 Furthermore, a similar
finding was reported in China with 0.46% follicular carcinoma and a lower result was found including malignant
lymphomas (0.09%) and medullary carcinoma (0.5%) as compared to the present finding.*®
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On the contrary, higher cases were reported in the USA in which about 86.36% of nodules were papillary thyroid
carcinoma and 9.1% were metastatic papillary carcinoma®® and in South Korea, about 85.5% of cases were papillary
thyroid carcinoma, and 10.6% cases were follicular thyroid carcinoma but lower finding were found regarding
medullary carcinomas (1.5%) and lymphomas.*' Moreover, the current finding was low compared to the result reported
in China (47.95%) in which papillary carcinoma accounted for 44.9% of cases, but higher findings were reported
compared to medullary carcinoma (0.6%) and undifferentiated carcinoma (0.1%)** and in South Korea (22.7%).>' On
the other hand, the result showed in China also revealed a high prevalence (44.7%) of malignant tumors® and in South
Korea (22.7%).>"!

In the current study, multivariate logistic regression showed that age categories between 0 and 15 years (AOR: 5.669,
95% CI, 1.460-22.010, P = 0.012), age categories between 16 and 30 years (AOR: 4.137, 95% CI, 1.909-8.965, P =
0.000), age categories between 31 and 60 (AOR: 4.892, 95% CI, 2.067-11.582, P = 0.000) and nodule size >2.5cm (AOR
= 2.312, 95% CI, 1.038-5.151, P = 0.040) were significantly associated with malignant thyroid tumors. The present
finding was opposite to the finding reported from Italy indicating that being younger age (odds ratio (OR) =0.97,
confidence interval (CI) 0.964-0.974; P< 0.0001) was significantly associated and independent risk predictor of
malignant thyroid tumors.’® Moreover, although thyroid nodules in pediatric patients are less common than in adults
and typically manifest as an asymptomatic neck mass, the identification of a nodule is clinically important due to its
increased malignant potential in the pediatric population.>® Thyroid nodules are relatively common in the adult
population occurring in 19-68% of the population but are rarely malignant.**>> Thyroid nodules are less common in
children and adolescents and occur in 1-3% of the population but more than a quarter of thyroid nodules that occurred in
pediatric patients are malignant.34’36

Moreover, regarding the size of nodule discordant finding was obtained in the USA®” and India*® which showed
that larger size nodules were less likely to be malignant tumors whereas concurrent result reported in the USA
revealed that increasing nodule size could be highly associated with malignant tumors®® and another finding in USA
also showed that nodule size >3.5 cm (odds ratio, 5.8 (95% CI, 1.5-22.5); P = 0.01) was associated with thyroid
cancer.*” On the other hand, other findings showed that the magnitude of papillary thyroid carcinoma was nearly
equal in the largest (>5cm) and the smallest (<1 cm) thyroid nodules in white women.*!

Limitations
This study did not include other laboratory tests such as thyroid function tests and the authors did not perform biopsy/cell
block preparations for histological tests due to the absence of tissue sectioning materials.

Conclusion

The overall prevalence of benign (Bethesda category II) and malignant (Bethesda category VI) tumors was 60.4% and
16.5% respectively. The magnitude of AUS/FLUS (Bethesda category III) and FN/SFN (Bethesda category IV) were
3.54%, and 1.42% respectively. Generally, the magnitude of malignant thyroid tumors diagnosed was 5.9% of malignant
secondary adenocarcinoma, 3.5% of papillary thyroid carcinoma cases, 2.6% of Non-Hodgkin lymphoma, 2.4% of
medullary thyroid carcinoma, 1.4% of an undifferentiated malignant thyroid tumor and 0.7% of Hodgkin lymphoma
respectively. The study found that the prevalence of benign tumors diagnosed was; 32.5% of benign adenomatoid goiter,
9.9% of a chronic suppurative lesion, 5.7% of reactive lymphoid hyperplasia, 1.9% of sub-acute granulomatous
thyroiditis and 0.7% of Hashimoto’s thyroiditis respectively. Therefore, fine needle aspiration cytology examination
combined with ultrasound imaging devices has a crucial role in the diagnosis and management of benign and malignant
thyroid nodules.

Abbreviations

AOR, adjusted odds ratio; AUS, Atypia of Undetermined Significance; CA, cancer; CI, confidence interval; FNAC, fine-
needle aspiration cytology examination; HL, Hodgkin lymphoma; NHL, Non-Hodgkin Lymphoma; SD, standard
deviation, SOPs, standard operating procedures; TB, tuberculosis; TC, thyroid cancer; UMT, Undifferentiated
Malignant Tumor.
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