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ABSTRACT

Background: Category III (AUS; Atypia of Undetermined Significance) of The Bethesda System for Reporting Thyroid
Cytopathology (TBSRTC) was established to describe thyroid nodule features that are neither benign nor cancerous.
Objectives: This study aims to evaluate the rate of thyroid malignancy in patients diagnosed with AUS at the Armed Forces
Hospital Southern Region (AFHSR), Saudi Arabia. Method: The patients (508) diagnosed with AUS in their thyroid nodules
underwent fine-needle aspiration cytology (FNAC). Data were collected through a chart-based approach, reviewing patients’
medical records and relevant information. Results: Among the cases, the majority were females (84.6%). Among the different
age groups, individuals between 40 and 50 years had the highest prevalence of thyroid nodules (32.5%). Approximately 27% of
patients exhibited tumor sizes larger than 4 cm. FNAC results revealed 16.5% benign, 26% AUS, and 22.4% follicular neoplasm
cases. Histopathology indicated 54.1% of benign and 37.2% of malignant cases. Papillary carcinoma accounts for 80.4% of all
malignant cases. A significant correlation was observed between FNAC and postoperative histopathology (P value < 0.05).
Hypoechoic nodules exhibited 33.9% of malignant cases, and calcification was observed in 25% of the cases. A significant
association was found between malignancy and echogenicity and between malignancy and calcification (P value = 0.003 and
0.001, respectively). Conclusion: The findings of this study identify malignancy in thyroid nodules with AUS cytopathology,
particularly in the Southern region of Saudi Arabia. The correlation between pre-surgery FNAC and postoperative histopathology
supports FNAC’s diagnostic value. Additionally, echogenicity and calcification can potentially contribute to predicting nodule
malignancy.
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have found a notable increase, ranging from 9 to 11.7% in thyroid
cancer rates, with significant geographical vatiation.” Several
studies indicate that approximately 50% of patients aged 50
exhibit nodules, with a relatively low risk of malignancy ranging
from 5 to 7%.P4 Thyroid ultrasound and fine-needle aspiration
cytology (FNAC) remained the most important diagnostic tools
to guide the management of thyroid nodules.”! FNAC plays a
crucial role in the evaluation and treatment of thyroid nodules.

Primary care practitioners commonly face thyroid nodules in
family medicine clinics. A lot of the time, confusion can occur
about whether to keep monitoring these nodules closely or
reassute patients not to worty about them.[ Therefore, it is
relevant to discuss among the primary care physicians this topic.

FNA results are classified into six categories based on The Bethesda
System for Reporting Thyroid Cytopathology (TBSRTC):
Nondiagnostic (Bethesda I), Benign (Bethesda II), Atypia of
Undetermined Significance (AUS) (Bethesda I1I), Follicular
Neoplasm (Bethesda IV), Suspicious for Malignancy (Bethesda
V), and Malignant (Bethesda VI).[" Each category has an implied
cancer risk of malignancy (ROM) that averages from 4% for
the “Benign” category to virtually 100% for the “Malignant”
category and subsequent recommended management guidelines.
The purpose of this system is to simplify the diagnosis of
thyroid cytopathology.®! Moreover, many studies have reported
the usefulness of thyroid ultrasound in improving the ability to
predict nodular malignancy categorized as undetermined cytology
in the initial FNAC.P?

Studies have reported high malignancy rates of up to 48%,
suggesting diagnostic lobectomy for all AUS /FLUS nodule cases.!!
Others suggested further dividing AUS/FLUS into a two-tiered
subclassification consisting of low cellularity with predominant
microfollicular architecture and the absence of colloid and nuclear
atypia (nonbenign characteristics), which is attributable to the
strict probability of cancer evaluation.""'! In a study by Pasha
et al. (2020),' out of 495 FNAC samples, 81 samples (16.4%)
wete categotized as AUS/FLUS (Pasha ez al, 2020)." On the
other hand, (Raparia e a/. 2009)," reported that among 108 cases
deemed suspicious for follicular neoplasm based on cytological
evaluation, histological follow-up revealed malignancy in 26 patients.
Furthermore, among the 37 cases that were suspected of Hiirthle
cell neoplasm, 15 cases (41%) were found to be malignant.

Studies conducted in Saudi Arabia showed considerable
geographical vatiations in thyroid cancer rates.>'”*! This study
investigates the malignancy rate in thyroid nodules of Bethesda
category III classification among adult patients at the Armed
Forces Hospital Southern Region (AFHSR), Saudi Arabia.

Materials and Methods

Study design and area

This cross-sectional retrospective study was conducted at Armed
Forces Hospital Southern Region, Saudi Arabia (AFHSR), from
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January 2013 to December 2021. The research was approved by
the Research Ethics Committee (AFHSRMREC/2022/Internal
Medicine/629), Armed Forces Hospital Southern Region,
Saudi Arabia (AFHSR), on July 3, 2022. Furthermore, the
study was conducted according to the Declaration of Helsinki
guidelines for human research.

Study population

The study involved 508 adult patients who underwent
fine-needle aspiration (FNA) of thyroid nodule (s) and
were subjected to thyroid surgery at AFHSR. It included all
patientsaged>18years Patientswhounderwentthyroidectomyforotherreasonsor
thyroidectomy without FNA were excluded.

Data collection and management

A chart-based approach was applied in this study. A thorough review
of patients’ medical records focused on individuals diagnosed with
thyroid nodules categorized as AUS according to the BSRTC, who
had undergone ultrasound and subsequent FNAC. The primary
investigators collected the data using a structured data collection
sheet. This sheet encompassed various aspects, including patient
demographics and sonographic features of thyroid nodules,
such as size, number, consistency, echogenicity, the presence of
calcifications, margins, halo, vascularity, lymph node enlargement,
and risk stratification according to ultrasonographic features into
benign, very low suspicion, intermediate suspicion, and high
suspicion. The data collection sheet also incorporated FNAC
results based on the Bethesda classification, details regarding
the type of thyroidectomy performed, and the postoperative
histological diagnosis. The FNAC results were then correlated
with the final histopathology findings.

Statistical analysis

The data analysis was carried out using the SPSS version 25.0.
Descriptive statistics were performed to present the frequency
of variables in terms of percentages. A bivariate analysis
was conducted to determine the associations between
outcome variables and other relevant factors, utilizing the
Chi-square test for categorical variables and the 7 test for
quantitative variables. A P value of 0.05 or less was considered
statistically significant.

Results

A total of 508 patients diagnosed with thyroid nodules and
subsequently underwent thyroid FNAC followed by thyroidectomy
were included in the study. Among the participants, the majority
were females, accounting for 84.6% (430) of the cases, and males
accounted for only 15.4% (78) (IN = 508) [Figure 1].

Among the 508 patients, 140 (27.6%) individuals diagnosed
with thyroid nodules were over the age of 50. The most highly
diagnosed age group was between 40 and 50, representing
165 (32.5%) patients. The age group between 30 and 40 years
accounted for 138 (27.2%) occurrences. Patients in the
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20-30-year range constituted 51 (10%) cases, while those below
20 years comprised 14 (2.8%) patients [Figure 2|. The study
population’s distribution based on tumor size is illustrated in
Figure 3. A total of 137 (27%) cases had tumors larger than 4 cm.
A total of 108 (21.3%) cases had tumors ranging from 1 to 2 cm,
108 (21.3%) had tumors measuring 3 to 4 cm, and 81 (15.9%)
had tumors sized between 2 and 3 cm.

Analysis of the FNAC results revealed that 16.5% (84) of the
cases had benign tumors, 26% (132) of patients were classified as
AUS, and 22.4% (114) were diagnosed with follicular neoplasm.
Moreover, 4.5% (23) showed a suspicion of malignancy, suggesting
a potential risk of cancer. 3.5%/" of the patients were diagnosed
with malignancy, while 27.0% (137) were not mentioned [Table 1].

Figure 4 provides a clear overview of the distribution of
patients who underwent surgery. A total of 200 (39.4%) patients
underwent surgery on the basis of FNAC results and 160 (31.5)
required surgery due to obstructive symptoms.

After surgery, a histopathological examination was conducted.
Out of the 508 patients, 275 (54.1%) cases were diagnosed as
benign after surgery, while 189 (37.2%) were determined to have

mFemale m=Male

Figure 1: Distribution of the study population by gender
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malignancy. Furthermore, 17 (3.3%) cases were classified as
reactive, indicating inflammatory changes in the thyroid tissue,
and 19 (3.7%) were categorized as others, representing specific
findings that are distinct from benign or malignant conditions.
The diagnosis of 8 (1.6%) cases was not mentioned [Table 2.

As depicted in Figure 5, the histopathology results revealed
that 152 (80.4%) of 189 malignant tumors were diagnosed as
papillary thyroid carcinoma. Additionally, 32 (16.9%) malignant
tumors were classified as follicular thyroid carcinoma, 4 (2.1%)
as medullary carcinoma, and 1 (0.5%) as anaplastic thyroid
carcinoma (IN = 189).

Table 1: Classification of thyroid tumors based on FNAC

results
Classification Frequency Percentage (%)
Benign 84 16.5
AUS 132 26.0
Follicular neoplasm 114 22.4
Suspicion of malignancy 23 4.5
Malignancy 18 3.5
Others 137 27.0
Total 508 100.0
35.0% N=165
32.5%
30.0% N=138 N =140
27.2% 27.6%
25.0%
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Figure 2: Distribution of the study population by age group
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Figure 3: Distribution of the study population by tumor size
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Figure 4: Distribution of the study population by indication for surgery
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Subsequent histopathological examination following surgery
showed a malignancy rate of 23.8% for patients with benign
nodules, 27.3% for patients initially diagnosed with AUS by
FNAC, 49.1% for those diagnosed with follicular neoplasm, 87%
for those suspicious of malignancy, and 100% for patients with
malignant nodules [Table 3].

A noteworthy finding in our study was the substantial correlation
between the histopathological results obtained after surgery
and the pre-surgery FNA results in identifying benign lesions,
AUS/FLUS, suspicion of malignancy, and malignancy. This
correlation was supported by a statistically significant P value
of less than 0.05. However, we did not find a significant
association between the FNA results of follicular neoplasm and
its post-surgery histopathology results.

Regarding the ultrasound characteristics of the nodules,
115 (22.6%) of 508 cases of nodules were found to be
hypoechoic, 100 (19.7%) were heterogenous, 89 (17.5%) were
complex, 64 (12.6%) were isoechoic, 46 (9.1%) contained cysts,
and 30 (5.9%) were hyperechoic [Figure 6]. Calcification was
absent in 325 (64%) cases and present in 127 (25%) cases, while
it was not mentioned in 56 (11%) cases (IN = 508) [Figure 7].

Table 4 displays the relationship of thyroid nodule malignancy, as
determined by histopathology results, with echogenicity variables
and calcification. The analysis revealed significant associations
between malignancy and echogenicity (P value = 0.003) and
malignancy and calcification (P value = 0.001).

Regarding echogenicity, the study observed different patterns in
malignant nodules. Most malignant nodules, comprising 33.9%,
showed a hypoechoic pattern. 24.0% of the malignant cases
exhibited a heterogenous echotexture. 18.7% of the malignant
nodules were complex homogenous, 10.5% were isoechoic, 8.2%
were hyperechoic, and 4.7% were cysts. Furthermore, nodules
without calcifications accounted for 65.5% of all cases, whereas
those with calcifications represented 34.5%. The presence
of calcifications demonstrated a significant association with
malignancy, as indicated by the P value of 0.001. These findings
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Table 2: Classification of thyroid tumor based on
histopathology results after surgery

Classification Frequency Percentage (%0)
Benign 275 54.1
Malignancy 189 37.2
Reactive 17 33
Others 19 3.7

Not mentioned 8 1.6

Total 508 100.0

Table 3: Correlation between FNAC and post-surgery
histopathology results

FNAC Results Histopathology after P
surgery

Classification Frequency Malignancy Benign

Benign 84 20 (23.8%) 57 (67.9%) 0.000*
AUS 132 36 (27.3%) 89 (67.4%) 0.000*
Follicular neoplasm 114 56 (49.1%) 44 (38.6%) 0.230
Suspicion of 23 20 (87.0%) 3 (13.0%) 0.000*
malignancy

Malignancy 18 18 (100.0%) 0 (0.0%)  0.000*

*Significant correlation

Table 4: Association of thyroid nodule malignancy with
echogenicity and calcification

Sonographic features Malignant P
n %
Echogenicity
Complex homogenous 32 18.7 0.003*
Cysts 8 4.7
Heterogenous 41 24.0
echotexture
Hyperechoic 14 8.2
Hypoechoic 58 33.9
Isoechoic 18 10.5
Calcification
Absent 112 65.5 0.001*
Present 59 34.5
*Significant correlation
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Figure 5: Categorization of tumors based on histopathological studies
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Figure 6: Categorization of tumor based on echogenicity
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Figure 7: Population presented with tumor calcification

suggest that both echogenicity patterns and calcifications ate
essential factors to consider in assessing the potential malignancy
of thyroid nodules.

Discussion

Prevalence

This retrospective cross-sectional study was conducted in a
hospital setting and involved 508 patients diagnosed with thyroid
nodules. Our findings revealed that the most prevalent age group
affected by thyroid nodules was between 40 and 50 years, with a
higher incidence among females which is reflected in other studies
as well.®>%! These results agree with previous studies.**! The
high prevalence of thyroid nodules in the 40-50 age group
underscores the importance of age-related screening and
monitoring in this population.

Size and malignancy

This study assessed the size distribution of thyroid nodules in the
studied population. A significant proportion of patients (27%)
had tumors larger than 4 cm, indicating the presence of relatively
large nodules. This finding raises concerns about the potential
for malignancy, as larger nodules are generally associated with a
higher risk of malignancy and are frequently referred for surgical
removal.?”l The various sizes of tumors in our study samples
highlight the diverse range of nodule sizes encountered in clinical
practice and their careful evaluation and management.

FNA

Based on the Bethesda classification, the occurrence of
AUS/FLUS revealed after FNAC was 26%. The study findings
are consistent with reported data from the eastern region of
Saudi Arabia (Johns Hopkins Aramco Healthcare). According
to this, 42.74% of FNAC samples in that region were labeled
AUS/FLUS.PY The results of our study revealed higher
prevalence rates of indeterminate cytology (AUS/FLUS)
compared to data reported from different regions of Saudi
Arabia-[l,lg,ZS,Z()]

Journal of Family Medicine and Primary Care

Moreover, our data showed high malignancy rates of thyroid
in the AUS (27.3%) and FLUS group (49.1%), which is
considerably higher than cases reported from different regions
of Saudi Arabia and globally.""*?°#! Our study showed a high
prevalence of AUS/FLUS compared to cases reported from
Pakistan, where the prevalence was 16.4%!""" reported 29% of
cases with AUS/FLUS, and the malignancy rate diagnosed by
FNA was 20%.P

Histopathology

Histopathological findings demonstrate that most malignant
tumors were identified as papillary carcinoma, accounting for
80.4% of all cases. This finding is consistent with the research
conducted by Zatif (2018),%) where papillary catcinoma was also
reported as the most prevalent tumor, observed in 23.5% of the
histopathology samples.?”

Correlation between FNA and histopathology

Our study revealed a significant correlation between the results
of FNAC and the histopathology findings of thyroid nodules,
with a P value < 0.05, indicating that FNAC has high specificity
in detecting thyroid cancer. In other words, when FNAC results
indicate malignancy, there is a high likelihood that the nodule
is indeed cancerous. This finding strengthens the validity and
reliability of FNAC as a valuable diagnostic tool for identifying
thyroid cancer. The study by Lew ¢ a/. (2011)! also reported
significant results similar to our findings (Lew ¢ a/., 2011).%)
Similarly, the study by Cheung ¢# /. (2007)P" also had significant
results, providing additional evidence of the effectiveness of
FNAC in identifying thyroid malignancies.P"

Ultrasound features and malignancy

In this study, we observed various echogenicity patterns in
malignant thyroid nodules, with a significant number of
cases (33.9%) showing a hypoechoic pattern. Our study is relevant
to Anil ez al. (2011),71 who explained that thyroid nodules with a
hypoechoic pattern highly indicate malignancy, as 92% of nodules
diagnosed without hypoechoic waves were benign. The overall
performance of this feature in correctly classifying nodules as
either malignant or benign suggests that approximately 92%
of nodules without a markedly hypoechoic pattern are indeed
benign (Anil ef al, 2011).P% It is crucial to remember that no
single ultrasound feature can definitively diagnose malignancy,
some malignant nodules may not show a markedly hypoechoic
pattern, and some benign nodules may exhibit this feature, leading
to misclassifications. Therefore, the ultrasound findings should
be considered with other clinical and imaging features.”*

Furthermore, our study showed calcifications in 34.5% of
malignant cases, while 65.5% of malignant nodules did not exhibit
calcifications. The significant association between calcifications
and malignancy (P value = 0.001) was observed highlighting
the role of calcification assessment in the diagnosis of thyroid
cancer. Our results align with those of Zahir ez a/ (2016),P" who
also found a significant relationship between the type of nodule
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and calcification detected in ultrasound views (P = 0.001).P**!
also reported that ultrasonographic calcification of thyroid
nodules significantly predicts malignant nodules. This suggests
that calcification assessment can serve as a reliable indicator in
identifying suspicious nodules and aiding in the eatly detection
of thyroid cancer.P”! Therefore, we emphasize the clinical
significance of incorporating calcification assessment into thyroid
nodule evaluation.

Conclusion

Our findings revealed a significant increase in the thyroid cancer
rate among patients diagnosed with AUS/FLUS in the Southern
region of the Kingdom of Saudi Arabia. This highlights the
importance of vigilance and thorough evaluation in cases
presenting with AUS/FLUS cytopathology, as these patients
may have an elevated risk of thyroid malignancy. Furthermore,
our research identified echogenicity and calcification as valuable
indicators for predicting malignancy in thyroid nodules. The
significant associations observed between malignancy and these
sonographic features may offer valuable insights to healthcare
professionals, leading to improved diagnostic accuracy and
better-informed patient management decisions.

Study limitations and recommendations

The study employed a retrospective design and did not
encompass the assessment of thyroid gland functional status
or the investigation of risk factors associated with thyroid
malignancy. We recommend conducting prospective studies
to explore the prevalence of atypia in thyroid nodules and the
local risk factors that lead to high rates of thyroid cancer in
the southern region. In addition, we recommend conducting
further studies, explicitly focusing on the local risk factors that
may contribute to the higher incidence of thyroid cancer in
the southern region. By investigating these regional risk factors
in depth, we can better understand the factors that may be
influencing the elevated rates of thyroid cancer in this area. This
knowledge will aid in developing targeted preventive strategies
and better management approaches for thyroid nodules and
malignancies in the region.
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