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Abstract
Background

Thyroid nodules are typically an initial sign of thyroid cancer (TC) and require evaluation by thyroid
ultrasonography. Additional measures, such as fine needle aspiration, may be necessary depending on the
level of malignancy risk. This study aims to comprehensively analyze TC clinical, radiological, and
histopathological characteristics in a cohort of Saudi patients.

Methods

A retrospective chart review was carried out on TC patients who were being followed up at a tertiary care
center in the Riyadh region of Saudi Arabia. The study included all patients aged 15 years and above
diagnosed between 2013 and 2022 with adequate histopathological data. Statistical analysis used: SPSS v.27
was used for the data analysis.

Results

In total, 272 patients were included in the study, with a mean age of 47.23 + 12.6 years. Of these, 222 (81.6%)
were females. Nearly two-thirds of the affected patients had a body mass index (BMI) exceeding 25. The
most common histological type of cancer was classical papillary thyroid carcinoma, accounting for 58.5% of
cases. The average tumor size was 2.52 cm. The majority of patients presented with TNM stage I (86%), while
one-fourth of the study population had thyroid imaging reporting and data systems (TI-RADS) 6 and
Bethesda V. metastatic lymph nodes were predominantly among males (57.8%), and those younger than 50
years of age. The extrathyroidal extension was observed in 72% of tall-cell papillary thyroid carcinomas and
62.5% of oncocytic variant papillary thyroid carcinomas, compared to less than 50% in other subtypes (p <
0.001).

Conclusions

In our study, TC primarily affects obese middle-aged women. However, male gender and younger age are
significant risk factors for lymph node involvement. Additionally, histopathological subtypes, rather than
clinical parameters, are more likely to increase the risk of extrathyroidal extension. Given the conflicting
data regarding clinical risk factors associated with the development of TC, lymph node metastasis, and
extrathyroidal extension, further research is needed to clarify these discrepancies.

Categories: Endocrinology/Diabetes/Metabolism, Pathology
Keywords: bethesda, fine-needle aspiration cytology, histopathology, malignancy, thyroid cancer

Introduction

Thyroid cancer (TC) is the most common type of endocrine malignancy. It originates from the thyroid
parenchyma, which contains two types of cells, namely thyroid follicular cells, which lead to differentiated
thyroid cancer (DTC), and parafollicular cells (C cells), which lead to medullary thyroid carcinoma (MTC).
DTC accounts for 90-95% of all thyroid malignancies, while MTC accounts for only 1-2%. Anaplastic thyroid
carcinoma is the rarest type of TC, accounting for less than 1% of all TC [1].

The incidence of DTC has been steadily increasing at an annual rate of around 5%. This rise could be
attributed to an increase in early diagnoses of subclinical cases of DTC through the more liberal use of
advanced imaging technologies. Currently, it is estimated that approximately 40-50% of all papillary TCs are
indolent, with limited clinical significance [2].
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In the Surveillance, Epidemiology, and End Results (SEER) report, the incidence of papillary TC, which is the
most common DTC type, increased from 4.8 to 14.9 per 100,000 population between 1975 and 2018.
However, despite the increased incidence, the death rate has remained stable, estimated to be 0.5 per
100,000 population per year [3].

Similarly, in Saudi Arabia, a retrospective study by Hussain et al. reported an increase in DTC incidence
throughout the Kingdom from 2000 to 2010 [4]. This increase in incidence was attributed to the increased
use of neck ultrasonography and fine needle aspiration (FNA) of thyroid nodules, which have led to
increased and earlier detection of small papillary TC [5].

However, a study conducted on the National Cancer Institute’s SEER-9 Cancer Registry Database suggested
that there has been an increase in the rates of DTC of all sizes, including tumors larger than 4 cm. Therefore,
although the reported epidemiological data are reassuring in terms of DTC survival, this will not necessarily
continue to be the case due to the increased incidence of advanced tumors of this type [6,7].

DTCs are commonly diagnosed in the setting of thyroid nodules, which are a common clinical problem,
affecting up to 60% of the general population. This has led to the development of radiological scores to
identify thyroid nodules’ risk of being malignant. The thyroid imaging reporting and data system (TI-RADS)
score is a validated and widely used ultrasound-based risk categorization of thyroid nodules.

DTC has many histopathological subtypes with variable clinical behaviors. Moreover, the histopathological
features of DTC, such as the TNM stage, the multifocality of the tumor, and its extension to the adjacent
structures, are important features in predicting the clinical course of a tumor [8].

There is limited research on the clinical and pathological characteristics of DTC in the Middle East region.
This study aims to provide a comprehensive analysis of TC’s clinical, radiological, and histopathological
characteristics in a cohort of Saudi patients. Determining the characteristics of TC among the Saudi
population can improve our understanding of the effects of demographic factors on TC. It can also help
identify positive and negative prognostic factors that impact patient outcomes.

Materials And Methods

The Ethics Committee of King Abdullah International Medical Research Center approved a retrospective
analysis of the clinical, radiological, and pathological profiles of patients with TC who attended TC clinics at
King Abdulaziz Medical City (KAMC) in Riyadh, Saudi Arabia between 2013 and 2022. The consent was taken
from all the patients when they came to the hospital and clinics, their anonymous data will be used in the
future for research purposes.

All adult patients diagnosed with TC based on the post-thyroidectomy surgical pathology results were
included in the study. Adult patients with TC not diagnosed through the post-thyroidectomy surgical
pathology were excluded.

Clinical, radiographic, and pathological data were collected from patients’ electronic medical records. These
data included demographic and clinical variables related to gender, age, body mass index (BMI), sonographic
characteristics, FNA cytology results, type of surgery, histopathological subtype, and TNM stage.

Thyroid ultrasounds were interpreted and reported by a board-certified radiologist using the TI-RADS 1-5
classification system of thyroid nodules, while thyroid cytology and pathology were interpreted and reported
by a board-certified pathologist using the six-tiered diagnostic categories proposed by the Bethesda System
for Reporting Thyroid Cytopathology (TBSRTC) [9].

In this study, percentages and proportions are used to present categorical variables, while mean and
standard deviation are used to present numerical variables. We employed a chi-squared test to assess the
association between factors such as the size of the tumor, tumor multifocality, extrathyroidal extension,
lymphovascular invasion (LVI), and lymph node metastasis by final histopathology and tumor size, gender,
or age group. For the inferential statistical tests, a p-value <0.05 was used as the cut-off value for statistical
significance. SPSS v.27 was used for the data analysis.

Results
Demographic and clinical profile of the thyroid carcinoma patients

Table I presents the demographic characteristics of the 272 patients diagnosed with TC during the study
period. The mean age at diagnosis was 47.23 £ 12.6 years. Notably, 43.4% of the patients diagnosed were

above the age of 50. Most (81.6%) were female. The mean BMI was 32.1 kg/mz, with a significant portion of
patients (36.8%) experiencing class 1 obesity. Only 1.1% were underweight (Table 1).
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Characteristics

Age at diagnosis, Mean + SD
Age group at diagnosis (years), n (%)
15-30

31-50

>50 years

Gender, n (%)

Male

Female

Body mass index, Mean + SD
BMI classification, n (%)
Underweight (<18.5)

Healthy weight (18.5-24.9)
Overweight (25-29.9)

Class 1 obesity (30-34.9)
Class 2 obesity (35-39.9)

Class 3 obesity (>40)

n (%)

47.23+12.6

39 (14.3)
115 (42.3)

118 (43.4)

50 (18.4)
222 (81.6)

32.1+5.53

3.0 (1.1)
29.0 (10.7)
55.0 (20.2)
100.0 (36.8)
65.0 (23.9)

20.0 (7.4)

TABLE 1: Characteristics of patients diagnosed with thyroid tumor (N = 272).

The average tumor size was 2.52 cm, with the majority of patients having a tumor size between 0.1 and 0.9
cm and less than one-third (23.2%) having a tumor size between 1 and 1.9 cm. Around 11% of patients had a
tumor size greater than 6 cm. Additionally, the tumor was multifocal in 58.8% of patients. Extrathyroidal
extension and LVI were present in 26.1% and 17.3% of patients, respectively. Lymph node metastasis was
absent in most patients (67.6%), and no patient had distant metastasis (Table 2).

Clinical characteristics
Tumor size (cm), Mean + SD
Tumor size (cm), n (%)
0.1-0.9 cm

1.0-1.9cm

2.0-2.9cm

3.0-3.9cm

4.0-4.9cm

5.0-5.9 cm

26 cm

Tumor multifocality

No

Yes

Extrathyroidal extension

No

2024 Alshahrani et al. Cureus 16(12): €76068. DOI 10.7759/cureus.76068

n (%)

2.52 (2.07)

76 (27.9)
63 (23.2)
35 (12.9)
34 (12.5)
17 (6.3)
17 (6.3)

30 (11.0)

112 (41.2)

160 (58.8)

201 (73.9)
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Yes 71 (26.1)
Lymphovascular invasion

No 225 (82.7)
Yes 47 (17.3)

Lymph node metastasis

No lymph node metastasis 184 (67.6)
Level 1 lymph node metastasis 21(7.7)
Level 2 lymph node metastasis 8(2.9)
Level 3 lymph node metastasis 9(3.3)
Level 4 lymph node metastasis 13 (4.8)
Level 6 lymph node metastasis 37 (13.6)

Distant metastasis

No 272 (100)
Yes 0(0)
TNM stage

| 234 (86)
1l 30 (11)

Il 4 (1.5)

v 4 (1.5)
Tumor type

Classical papillary thyroid cancer 159 (58.5)
Follicular variant papillary thyroid cancer 54 (19.9)
Tall-cell papillary thyroid cancer 25(9.2)
Follicular thyroid cancer, minimally invasive 12 (4.4)
Oncocytic variant papillary thyroid carcinoma 8(2.9)
Medullary 7(2.6)
Hirthle cell cancer 4(1.4)
Follicular thyroid cancer, widely invasive 3(1.1)

Type of surgical thyroidectomy

Total thyroidectomy 135 (49.6)
Total thyroidectomy + central neck dissection 67 (24.6)
Total thyroidectomy + lateral neck dissection 8(2.9)
Total thyroidectomy + central + lateral neck dissection 43 (15.8)
Hemithyroidectomy 10 (3.7)
Lobectomy 9(3.3)

Radioactive iodine therapy

Not received 141 (52)
Received 131 (48)
Additional surgical interventions

None 245 (90.1)
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Additional surgery

27 (9.9)

TABLE 2: Clinical profile of thyroid carcinoma patients (N = 272).

FNA (Bethesda)
|
Il

Vi

Total

The majority of patients (86%) were at TNM stage I and only a few (1.5%) were diagnosed with TNM stages III
or IV. Classical papillary thyroid tumor was the most common type, followed by follicular variant papillary
TC. Approximately 50% of patients had undergone total thyroidectomy, whereas around a quarter (24.6%)
had had total thyroidectomy with central neck dissection. Additional surgery was performed on 9.9% of the
patients, and radioactive iodine therapy was given to 48% (Table 2).

Distribution of thyroid imaging reporting and data systems (TI-RADS)
categories according to fine needle aspiration (FNA) cytology results

TI-RADS reporting and FNA cytology results were available for 169 patients. The majority of patients had
TI-RADS 4 and 5 nodules on the ultrasound (39.6% and 40.8%, respectively), while 13% had TI-RADS 3 and
4.8% had TI-RADS 2 (Table 3). FNA cytology results of Bethesda categories V and VI were present in the
majority of patients (24.3% and 40.8%, respectively) (Table 3). Notably, only approximately 25% of patients
were categorized as ultrasound TI-RADS category 5 and FNA Bethesda category VI, while no patient had a
TI-RADS 5 nodule with FNA Bethesda I (Table 3).

TI-RADS, n (%) Total

2 3 4 5
0 (0) 0 (0) 0 (0) 1(0.6) 0(0) 1(0.6)
2(1.20) 2(1.20) 7 (4.10) 12 (7.10) 0 (0) 23 (13.6)
1(0.6) 1(0.6) 3(1.80) 10 (5.90) 7 (4.10) 22(13.0)
0 (0) 0 (0) 3(1.80) 7 (4.10) 3 (1.80) 13(7.7)
0 (0) 5 (3.0) 9 (5.30) 10 (5.90) 17 (10.10) 41(24.3)
0 (0) 0 (0) 0 (0) 27 (16.0) 42 (24.90) 69 (40.8)
3 (1.80) 8 (4.8) 22 (13.0) 67 (39.60) 69 (40.80) 169 (100)

TABLE 3: Distribution of TI-RADS categories according to FNA cytology results (Bethesda)

TI-RADS: Thyroid Imaging Reporting and Data Systems; FNA: fine needle aspiration

Distribution of FNA cytology results (Bethesda) according to final
histopathology

Table 4 shows the distribution of FNA cytology results (Bethesda) and the final histopathology of the tumor.
Most patients with classical papillary TC had Bethesda V (16.2%) and VI cytology (26.6%). In contrast, most
patients with a follicular variant of papillary TC had Bethesda II and III. There were only three patients with
widely invasive follicular TC, and all had Bethesda IV cytology. All four patients with Hiirthle cell cancer had
Bethesda V (Table 4).
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Determining the characteristics of thyroid cancer among the Saudi population can improve our
understanding of the effects of demographic factors on TC. It can also help identify positive and negative
prognostic factors that impact patient outcomes.

FNA

(Bethesda) Classic
Papillary
Thyroid
Cancer

| 0 (0)

Il 14 (5.4)

1 24 (9.3)

\% 7 (2.7)

\Y 42 (16.22)

Vi 69 (26.6)

Total 156 (60.23)

Tall-Cell et
Follicular Pavilla Follicular thyroid Follicular thyroid ~ Hurthle Oncocytic variant
variant papillary Thproidry cancer, widely cancer, minimally  cell papillary thyroid
thyroid cancer U invasive invasive cancer carcinoma
Cancer
0 (0) 0(0) 0(0) 1(0.38) 0(0) 0 (0) !
' (0.38)
17 (6.5) 0(0) 0(0) 2(0.77) 0(0) 2(0.77) 35
’ ’ ’ (13.5)
46
18 (6.94) 2(0.77) 0(0) 2(0.77) 0(0) 0 (0)
(17.8)
23
6 (2.32) 2(0.77) 3(1.15) 5(1.93) 0(0) 0 (0) (8.9)
4 57
8 (3.08 0(0 0(0 0(0 3(1.16
(3.08) (0) (0) () (59 3019 220)
5(5.15) 20 (20.6) 0(0) 0 (0) 0(0) 3(1.16) o7
’ ’ ' (37.5)
4 259
54 (20.8 24 (9.26 3(1.16 10 (3.86 8 (3.08
(208) (9.26) (1.16) (3.86) (159 808 100)

TABLE 4: Distribution of FNA cytology results (Bethesda) according to final histopathology, n (%).

FNA: fine needle aspiration

Distribution of TI-RADS categories according to final histopathology

Table 5 shows the distribution of the TI-RADS categories and the final histopathology of the tumor. About a
quarter (21.17%) and one-third (33.5%) of patients with classical papillary TC were classified under TI-RADS
4 and TI-RADSS5, respectively. All patients with tall-cell papillary TC; follicular TC, widely invasive;
follicular TC, minimally invasive; Hiirthle cell cancer, and oncocytic variant papillary thyroid carcinoma fell
under either TI-RADS 4 or TI-RADS 5, as shown in Table 5.
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Final histopathology (tumor type)

TI- Classical

RADS papillary
thyroid
cancer

1 3(1.76)

2 6 (3.53)

3 11 (6.47)

4 36 (21.17)

5 57 (33.5)

Total 113 (66.4)

Follicular variant
papillary thyroid
cancer

1(0.59)

2(1.17)

11 (6.47)

14 (8.23)

1(0.59)

29 (17.0)

Tall-cell
papillary
thyroid
cancer

0 (0)

0 (0)

0(0)

10 (5.88)

8 (4.70)

18 (10.6)

Follicular thyroid
cancer, widely
invasive

0(0)

0(0)

0 (0)

2(1.17)

1(0.59)

3(1.76)

Follicular thyroid
cancer, minimally
invasive

0 (0)

0 (0)

Hirthle
cell
cancer

0 (0)

0 (0)

(1.17)

Oncocytic variant
papillary thyroid
carcinoma

1 (0.59)

2(1.17)

3(1.76)

TABLE 5: Distribution of TI-RADS categories according to final histopathology, n (%).

TI-RADS: Thyroid Imaging Reporting and Data Systems

Total

4(2.4)
8 (4.7)

22
(12.9)

67
(39.4)

69
(40.6)

170
(100.0)

Comparison of tumor size, tumor multifocality, extrathyroidal
extension, lymphovascular invasion, and lymph node metastasis by
age, gender, and final histopathology

Table 6 compares tumor size, multifocality, extrathyroidal extension, LVI, and lymph node metastasis by age
and gender. Pearson Chi-Square test was used, which showed that around 75.6% of the male patients had
tumor multifocality, compared to 56.4% of females (p = 0.02), suggesting a significant difference in tumor
multifocality by gender. However, there was no difference in tumor focality by age group (p = 0.11).
Similarly, a more significant proportion of males (57.8%) was found to have lymph node metastasis,
compared to only 25% of females (p <0.001). Likewise, 36.7% of patients under 50 years of age significantly
had shown lymph node metastasis, compared to 22.9% of patients aged over 50 years (p = 0.01). These
findings suggest that lymph node metastasis differed by gender and age group. On the other hand, there
were no significant differences in extrathyroidal extension and LVI either by gender or by age group, as
shown in Table 6.
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Gender Age group
Characteristic of tumor
Male Female p-value <50 years >50 years p-value*

Tumor size
<1cm 2 (4.4%) 12 (5.5%) 11 (7.5%) 3 (2.5%)

0.78 0.07
21 cm 43 (95.6%) 208 (94.5%) 136 (92.5%) 115 (97.5%)
Tumor multifocality
No 11 (24.4%) 96 (43.6%) 53 (36.1%) 54 (45.8%)

0.02** 0.11
Yes 34 (75.6%) 124 (56.4%) 94 (63.9%) 64 (54.2%)
Extrathyroidal extension
No 35 (77.8%) 164 (74.5%) 112 (76.2%) 87 (73.7%)

0.65 0.64
Yes 10 (22.2%) 56 (25.5%) 35 (23.8%) 31 (26.3%)
Lymphovascular invasion
No 41 (91.1%) 184 (83.6%) 130 (88.4%) 95 (80.5%)

0.20 0.07
Yes 4 (8.9%) 36 (16.4%) 17 (11.6%) 23 (19.5%)
Lymph node metastasis
No 19 (42.2%) 165 (75.0%) 93 (63.3%) 91 (77.1%)

<0.001** 0.01**
Yes 26 (57.8%) 55 (25.0%) 54 (36.7%) 27 (22.9%)

TABLE 6: Comparison of tumor size, tumor multifocality, extrathyroidal extension,
lymphovascular invasion, and lymph node metastasis by age and gender

*Pearson Chi-Square test

** Correlation is significant at the 0.05 level (2-tailed).

Table 7 compares the final histopathology of tumor size, multifocality, extrathyroidal extension, LVI, and
lymph node metastasis. The data revealed that across all histopathological subtypes, tumor size was
significantly greater than 1 cm (p = 0.005). When comparing multifocality by tumor type, it is primarily
observed in papillary TC. Multifocality occurs in 72% of tall-cell papillary TC and 63.5% of classic papillary
TC. Moreover, 57.4% of the follicular variant papillary TC and 75% of the oncocytic variant papillary thyroid
carcinomas were multifocal as well. All patients with follicular TC, widely and minimally invasive follicular
TC, had a unifocal disease (p <0.001). With respect to extrathyroidal extension, 72% of tall-cell papillary

TC and 62% of oncocytic variant papillary thyroid carcinomas showed extrathyroidal extension, compared to
less than 50% of the other subtypes (p <0.001).
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Characteristic

Final histopathology (tumor type) p-value*
of tumor
Classical Follicular Tall-cell . Follicular thyroid . . i
i X i Follicular Hirthle Oncocytic variant
. papillary variant papillary . cancer, ) .
Tumor size i i . thyroid cancer, . cell papillary thyroid
thyroid papillary thyroid ; . . minimally .
. widely invasive . ) cancer carcinoma
cancer thyroid cancer  cancer invasive
<1cm 5(3.1) 9 (16.7) 0(0.0) 0(0) 0(0) 0(0) 0(0)
0.005**
21 cm 154 (96.9) 45 (83.3) 25 (100) 3 (100) 12 (100.0) 4 (100) 8 (100)
Tumor multifocality
No 58 (36.5) 23 (42.6) 7 (28.0) 3 (100) 12 (100.0) 2(50) 2(25)
<0.001**
Yes 101 (63.5) 31(57.4) 18 (72.0) 0(0) 0(0) 2(50) 6(75)
Extrathyroidal extension
No 127 (79.9) 46 (85.2) 7 (28.0) 2 (66.7) 10 (83.3) 4(100) 3(37.5)
<0.001**
Yes 32 (20.1) 8 (14.8) 18 (72.0) 1(33.3) 2(16.7) 0(0) 5 (62.5)
Lymphovascular invasion
No 139 (87.4) 54 (100) 15 (60.0) 3 (100) 9 (75.0) 0(0) 5 (62.5)
<0.001**
Yes 20 (12.6) 0(0) 10 (40.0) 0(0) 3 (25) 4 (100) 3(37.5)
Lymph node metastasis
No 98 (61.6) 48 (88.9) 11 (44) 3 (100) 12 (100) 4 (100) 8 (100)
<0.001**
Yes 61 (38.4) 6(11.1) 14 (56.0) 0(0) 0(0) 0(0) 0(0)

TABLE 7: Comparison of tumor size, tumor multifocality, extrathyroidal extension,
lymphovascular invasion, and lymph node metastasis by age and gender (N=265)

*Pearson Chi-Square test

**Correlation is significant at the 0.05 level (2-tailed).

Regarding LVI, 100% of the Hiirthle cell cancers showed LVI, compared to 37.5% and 12.6% of oncocytic
variant papillary thyroid carcinomas and classical papillary TC, respectively (p <0.001).

Lymph node metastasis varies significantly according to the different TC subtypes. It is commonly observed
in tall-cell papillary thyroid carcinoma (56%) and classic papillary thyroid carcinoma (38.4%). In contrast,
only 11.1% of cases involving the follicular variant of papillary thyroid carcinoma show lymph node
metastasis. No cases of lymph node metastasis were observed in the other subtypes (p < 0.001), as shown in
Table 7.

Tumor multifocality, extrathyroidal extension, lymphovascular invasion,
and lymph node metastasis according to tumor size

Table 8 provides insights into the relationship between tumor size and factors such as tumor multifocality,
extrathyroidal extension, LVI, and lymph node metastasis. The data suggest there to be no significant
correlation between tumor size and multifocality, as indicated by a p-value of 0.45. A higher percentage of
tumors >1 cm (25.9%) had extrathyroidal extension than tumors <1 cm (7%), although this difference was
not statistically significant (p = 0.11). Additionally, there were no significant differences in tumor size
concerning LVI (p = 0.10) or lymph node metastasis (p = 0.17).
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Tumor size
Characteristic of tumor p-value*
<1cm 21 cm
Tumor multifocality
No 7 (50) 100 (39.8)
0.45
Yes 7 (50) 151 (60.2)
Extrathyroidal extension
No 13 (92.9) 186 (74.1)
0.11
Yes 1(7.1) 65 (25.9)
Lymphovascular invasion
No 14 (100) 211 (84.1)
0.10
Yes 0 (0) 40 (15.9)
Lymph node metastasis
No 12 (85.7) 172 (68.5)
0.17
Yes 2 (14.3) 79 (31.5)

TABLE 8: Correlation between tumor size with tumor multifocality, extrathyroidal extension,
lymphovascular invasion, and lymph node metastasis (N=265).

*Pearson Chi-Square test

Discussion

The current study describes the demographic, radiological, and histological characteristics of patients who
had undergone thyroidectomy for TC at KAMC in Riyadh, Saudi Arabia, between 2013 and 2022.

Our study included 272 patients diagnosed with TC, of whom 81.6% were females. In keeping with previous
research results, females were more affected than males, at a ratio of 4.4:1.0. This higher rate of TC among
females could be due to various causes, such as hormonal factors that accelerate the growth of microscopic
tumors. Furthermore, the growth of the entire thyroid during pregnancy as a response to increased thyroid
stimulating hormone and human chorionic gonadotropin may have played a role [10-12].

Most patients (43.4%) had been diagnosed at 50 years or older, contrary to the previously published study in
which Karkuzhali et al. demonstrated that only 26.3% of patients had been diagnosed at the age of 45 years
or older [13].

The study found that the median age of diagnosis was 49 years for females and 46 for males, higher than in
previous studies. For example, the retrospective study conducted by Samargandy et al. in the Western region
of Saudi Arabia reported a mean age of diagnosis of 40.6 years. A similar pattern was observed in the United
Arab Emirates, where 71% of patients were under the age of 45. Data from the Saudi Cancer Registry show
that the median age at diagnosis is 40 years for females and 45 years for males [14-16].

In contrast, a study in the United States found that of the 77,276 patients diagnosed with TC between 1974
and 2013, the average age at diagnosis was 48 years old. Meanwhile, another study conducted in Korea,
known as the National Epidemiologic Survey of Thyroid Cancer (NEST), reported a mean age of 46.9

years [6,17].

Over recent decades, there has been a significant rise in the number of people who are overweight or obese.
A BMI greater than 25 is a well-known indicator of the risk of obesity-related cancers. Many studies have
explored the link between obesity and TC, and the meta-analysis conducted by Schmid et al. found that the
risk of TC increased by 30% for each five-point rise in BMI [18-19].

A recent review of 31 studies that included over 24 million people found that the risk of TC increases in
those who are overweight (RR = 1.26, 95% CI = 1.24-1.28; p <0.001) and does so even more in those who are
obese (RR =1.50, 95% CI = 1.45-1.55; p <0.001). Conversely, being normal or underweight is shown to
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protect against TC (RR = 0.68, 95% CI = 0.65-0.71; p <0.001 and RR = 0.92, 95% CI = 0.91-0.93; p <0.001,
respectively). These findings are consistent with our results, where 20.2% of the study population were
classified as overweight and 68.1% obese [20].

The majority of the patients in the study were diagnosed with papillary TC subtypes, while follicular and
medullary TC were the least common subtypes, which is consistent with global data [1]. The classic variant
of PTC was the most prevalent subtype in the study sample, which contradicts the findings reported by Jung
et al. [21], where the follicular variant of PTC was more common. These results suggest that there may be
variations in the prevalence of different subtypes of TC across different populations [21-23].

TI-RADS determines the thyroid nodule malignancy risk based on the presence or absence of high-risk
sonographic features (hypoechoic, irregular margins, and microcalcifications), allowing for a better selection
of thyroid nodules undergoing Fine Needle Aspiration Cytology (FNAC). The Bethesda system established a
standardized, category-based reporting system for thyroid FNA specimens consisting of six diagnostic
categories. Both facilitate effective communication among cytopathologists, endocrinologists, surgeons, and
radiologists [8, 9, 24].

Of the 67 cases categorized as TI-RADS 4 (Moderately suspicious nodules), 12 were benign on FNAC
(Bethesda II) and 27 had an FNAC biopsy established as cancer (Bethesda VI). At the same time, the
remaining 27 patients fell within Bethesda III, IV, and V. Of the 69 cases categorized as TI-RADS 5
(malignant pattern in the US), 17 cases were suspicious on FNAC (Bethesda V) and 42 cases had an FNAC
biopsy established as cancer, giving a 60% concordance between the US and FNAC. Furthermore, 65% of the
proven TC (110/169) fell within Bethesda V and VI. The correlation between TI-RADS and Bethesda has
been evaluated in previous studies. For example, Horvath et al. reported that TI-RADS 2 carries no risk of
malignancy, TI-RADS 3 carries a low (3.4%) risk, TI-RADS 4 has a moderate to high-risk range (10-80%), and
TI-RADS 5 has a high risk (87%) [25].

There have been varying results in studies investigating the concordance between the TI-RADS
classification and the Bethesda system. For example, one study found a 60% accuracy rate, with 12 out of 20
patients with a TI-RADS-5 having malignant cytology results and the remaining having benign results.
However, another study reported a higher accuracy rate of 85.7%, with 90 out of 105 patients with a TI-
RADS 5 nodule having an FNAC report of malignancy [8, 24].

In our study, we found that nodules with malignant cytology results (Bethesda VI) fell in either TI-RADS 4
(40%) or TI-RADS 5 (60%). On the other hand, none of TI-RADS 1-3 were classified as Bethesda VI.

LVI remains unaffected by key demographic factors such as age, gender, and tumor size. However, our
results differed from those of Sezer et al., who analyzed the relationship between LVI and the
clinicopathological features of papillary thyroid carcinoma. Their research showed male gender, larger
tumor size, older age, lymph node metastasis, and pathological lymph nodes to all be factors associated with
a higher incidence of LVI [26].

Lymph node involvement is rare in patients with follicular thyroid carcinoma; however, in papillary thyroid
carcinoma, preoperative neck sonography detects up to 30% of the regional lymph node metastasis. The
current study indicated that lymph node metastasis is significantly more prevalent in males and those under
50 and that tumor size does not significantly impact the presence of lymph node metastasis [27]. In their
meta-analysis to investigate the potential risks for lymph node metastasis in patients with papillary thyroid
carcinoma, Mao et al. found clinical and pathological features such as male gender, younger age (<45 years),
tumor size (>1 cm), multifocality, extrathyroidal extension, and capsular invasion to be related to increased
risk for lymph node metastasis [28].

The extrathyroidal extension can have significant implications on the treatment and prognosis of patients
with DTC, particularly when it comes to deciding whether to administer radioactive iodine. According to the
2015 ATA guidelines, patients with macroscopic extrathyroidal extension are considered high-risk, while
those with microscopic extension fall into the intermediate-risk category. Proper classification of the level
of extrathyroidal extension is crucial in determining the appropriate management plan and improving
patient outcomes [29].

Based on our findings, the presence of extrathyroidal extension is significantly influenced by the tumor
subtype, while age, gender, and tumor size have no significant impact. Specifically, the tall-cell and
oncocytic variants of papillary TC showed a significantly higher percentage of extrathyroidal extension. This
finding contrasts Kuo et al.’s report, which suggested that age, BMI, tumor size, and BRAF mutation are
preoperative factors associated with extrathyroidal extension in PTC [30].

Finally, it is important to consider the limitations of this study's findings. Like many studies, the current
study's design is not without limitations. Specifically, retrospective studies may have limitations due to their
design. These studies rely on chart reviews that were not originally intended for research. It is of utmost
importance to take into consideration the patient-specific and tumor-related characteristics when assessing
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the clinical profile of TC.

Conclusions

TC, particularly DTC, is rising globally, including in Saudi Arabia. The clinical profile of affected patients
varies based on their clinical characteristics such as age, gender, and BMI, as well as the histopathological
type of DTC. In the current study, TC mainly affects middle-aged women with a BMI over 25, multiple
suspicious ultrasonographic features (TI-RADS 4 or TI-RADS 5), and abnormal FNAC (Bethesda V and VI). It
has been observed that male gender and younger age are significant risk factors for lymph node involvement
in TC, while tumor size does not seem to affect it. Although no clinical risk factors are associated with
extrathyroidal extension, certain histopathological subtypes with aggressive behavior may increase the
likelihood of extrathyroidal extension. However, there is conflicting data about the clinical risk factors for
the development of TC, lymph node involvement, and extrathyroidal extension. Hence, further research is
required to clarify this conflict.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data: Faisal Alotay, Ibrahim Ajwah, Faisal S. Algahtani
Drafting of the manuscript: Faisal Alotay, Ibrahim Ajwah, Faisal S. Algahtani

Critical review of the manuscript for important intellectual content: Faisal Alotay, Sameerah Alshehri,
Ibrahim Ajwah, Faisal S. Algahtani, Awad Alshahrani

Concept and design: Sameerah Alshehri, Ibrahim Ajwah, Awad Alshahrani

Supervision: Awad Alshahrani

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. King Abdullah International Medical Research Center (KAIMRC) issued approval
IRBC/1527/19. After reviewing your submitted research proposal/protocol and related documents, the IRB
has APPROVED the submission (date of approval 08 Sep 2019). Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

References

1. Noone AM, Cronin KA, Altekruse SF, Howlader N, Lewis DR, Petkov VI, Penberthy L: Cancer incidence and
survival trends by subtype using data from the surveillance epidemiology and end results program, 1992-
2013. Cancer Epidemiol Biomarkers Prev. 2017, 26:632-41. 10.1158/1055-9965.EPI-16-0520

2. O'Grady TJ, Gates MA, Boscoe FP: Thyroid cancer incidence attributable to overdiagnosis in the United
States 1981-2011. Int | Cancer. 2015, 137:2664-73. 10.1002/ijc.29634

3. Cancer Stat Facts: Thyroid Cancer. (2023). Accessed: January 10, 2023:
https://seer.cancer.gov/statfacts/html/thyro.html.

4. Hussain F, Igbal S, Mehmood A, Bazarbashi S, EIHassan T, Chaudhri N: Incidence of thyroid cancer in the
Kingdom of Saudi Arabia, 2000-2010. Hematol Oncol Stem Cell Ther. 2013, 6:58-64.
10.1016/j.hemonc.2013.05.004

5. Vaccarella S, Franceschi S, Bray F, Wild CP, Plummer M, Dal Maso L: Worldwide thyroid-cancer epidemic?
The increasing impact of overdiagnosis. N Engl ] Med. 2016, 375:614-7. 10.1056/NEJMp1604412

6. Lim H, Devesa SS, Sosa JA, Check D, Kitahara CM: Trends in thyroid cancer incidence and mortality in the
United States, 1974-2013. JAMA. 2017, 317:1338-48. 10.1001/jama.2017.2719

7. Kitahara CM, Schneider AB: Epidemiology of thyroid cancer. Cancer Epidemiol Biomarkers Prev. 2022,
31:1284-97. 10.1158/1055-9965.EPI-21-1440

8. George NA, Suresh S, Jiji V, et al.: Correlation of TIRADS and bethesda scoring systems with final
histopathology of thyroid nodules - an institutional experience. Indian ] Otolaryngol Head Neck Surg. 2022,
74:5753-8.10.1007/s12070-021-02380-8

9. Ali SZ, Baloch ZW, Cochand-Priollet B, Schmitt FC, Vielh P, VanderLaan PA: The 2023 Bethesda system for
reporting thyroid cytopathology. Thyroid. 2023, 33:1039-44. 10.1089/thy.2025.0141

10. Galanti MR, Hansson L, Lund E, et al.: Reproductive history and cigarette smoking as risk factors for thyroid

2024 Alshahrani et al. Cureus 16(12): e76068. DOI 10.7759/cureus.76068 120f 13


https://dx.doi.org/10.1158/1055-9965.EPI-16-0520
https://dx.doi.org/10.1158/1055-9965.EPI-16-0520
https://dx.doi.org/10.1002/ijc.29634
https://dx.doi.org/10.1002/ijc.29634
https://seer.cancer.gov/statfacts/html/thyro.html
https://seer.cancer.gov/statfacts/html/thyro.html
https://dx.doi.org/10.1016/j.hemonc.2013.05.004
https://dx.doi.org/10.1016/j.hemonc.2013.05.004
https://dx.doi.org/10.1056/NEJMp1604412
https://dx.doi.org/10.1056/NEJMp1604412
https://dx.doi.org/10.1001/jama.2017.2719
https://dx.doi.org/10.1001/jama.2017.2719
https://dx.doi.org/10.1158/1055-9965.EPI-21-1440
https://dx.doi.org/10.1158/1055-9965.EPI-21-1440
https://dx.doi.org/10.1007/s12070-021-02380-8
https://dx.doi.org/10.1007/s12070-021-02380-8
https://dx.doi.org/10.1089/thy.2023.0141
https://dx.doi.org/10.1089/thy.2023.0141
https://pubmed.ncbi.nlm.nih.gov/8781737/

Cureus

Part of SPRINGER NATURE

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

cancer in women: A population-based case-control study. Cancer Epidemiol Biomarkers Prev. 1996, 5:425-
31.

Galanti MR, Lambe M, Ekbom A, Sparén P, Pettersson B: Parity and risk of thyroid cancer: A nested case-

control study of a nationwide Swedish cohort. Cancer Causes Control. 1995, 6:37-44. 10.1007/BF00051679

Kennedy RL, Darne J: The role of hCG in regulation of the thyroid gland in normal and abnormal pregnancy .

Obstet Gynecol. 1991, 78:298-307.

Karkuzhali P, Yogambal M, Kumar M: An Indian tertiary care hospital scenario of papillary carcinoma of
thyroid. ] Clin Diagn Res. 2017, 11:EC26-9. 10.7860/JCDR/2017/27673.10095

Samargandy S, Qari R, Aljadani A, et al.: Clinicopathological characteristics of thyroid cancer in a Saudi
academic hospital. Cureus. 2020, 12:e8044. 10.7759/cureus.8044

Alawadhi R, Matalkah A, Alzaabi S, et al.: Epidemiology and surgical characteristics of thyroid cancer in
United Arab Emirates: Review of 100 consecutive patients. ] Diabetes Endocrine Pract. 2020, 3:79-83.

Saudi Cancer Registry-Annual report. (2023). Accessed: October 10, 2023:
https://shc.gov.sa/Arabic/NCC/Activities/Pages/AnnualReports.aspx.

Oh CM, Kong HJ, Kim E, Kim H, Jung KW, Park S, Won YJ: National Epidemiologic Survey of Thyroid cancer
(NEST) in Korea. Epidemiol Health. 2018, 40:e2018052. 10.4178/epih.e2018052

Roberto CA, Swinburn B, Hawkes C, et al.: Patchy progress on obesity prevention: Emerging examples,
entrenched barriers, and new thinking. The Lancet. 2015, 385:2400-9. 10.1016/50140-6736(14)61744-X
Schmid D, Ricci C, Behrens G, Leitzmann MF: Adiposity and risk of thyroid cancer: A systematic review and
meta-analysis. Obes Rev. 2015, 16:1042-54. 10.1111/0obr.12321

Youssef MR, Reisner AS, Attia AS, et al.: Obesity and the prevention of thyroid cancer: Impact of body mass
index and weight change on developing thyroid cancer - Pooled results of 24 million cohorts. Oral Oncol.
2021, 112:105085. 10.1016/j.oraloncology.2020.105085

Jung CK, Little MP, Lubin JH, Brenner AV, Wells SA Jr, Sigurdson AJ, Nikiforov YE: The increase in thyroid
cancer incidence during the last four decades is accompanied by a high frequency of BRAF mutations and a
sharp increase in RAS mutations. ] Clin Endocrinol Metab. 2014, 99:E276-85. 10.1210/jc.2013-2503

Kilfoy BA, Devesa SS, Ward MH, Zhang Y, Rosenberg PS, Holford TR, Anderson WF: Gender is an age-
specific effect modifier for papillary cancers of the thyroid gland. Cancer Epidemiol Biomarkers Prev. 2009,
18:1092-100. 10.1158/1055-9965.EPI-08-0976

Pambinezhuth F, Al Busaidi N, Al Musalhi H: Epidemiology of thyroid cancer in Oman . Ann Endocrinol
Metab. 2017, 1:11-7. 10.36959/433/561

Singaporewalla RM, Hwee |, Lang TU, Desai V: Clinico-pathological correlation of thyroid nodule
ultrasound and cytology using the TIRADS and Bethesda classifications. World J Surg. 2017, 41:1807-11.
10.1007/s00268-017-3919-5

Horvath E, Majlis S, Rossi R, Franco C, Niedmann JP, Castro A, Dominguez M: An ultrasonogram reporting
system for thyroid nodules stratifying cancer risk for clinical management. J Clin Endocrinol Metab. 2009,
94:1748-51. 10.1210/jc.2008-1724

Sezer A, Celik M, Yilmaz Bulbul B, et al.: Relationship between lymphovascular invasion and
clinicopathological features of papillary thyroid carcinoma. Bosn ] Basic Med Sci. 2017, 17:144-51.
10.17305/bjbms.2017.1924

Stulak JM, Grant CS, Farley DR, et al.: Value of preoperative ultrasonography in the surgical management of
initial and reoperative papillary thyroid cancer. Arch Surg. 2006, 141:489-96. 10.1001/archsurg.141.5.489
Mao J, Zhang Q, Zhang H, Zheng K, Wang R, Wang G: Risk factors for lymph node metastasis in papillary
thyroid carcinoma: A systematic review and meta-analysis. Front Endocrinol. 2020, 11:265.
10.3389/fendo.2020.00265

Haugen BR, Alexander EK, Bible KC, et al.: 2015 American Thyroid Association management guidelines for
adult patients with thyroid nodules and differentiated thyroid cancer: The American Thyroid Association
guidelines task force on thyroid nodules and differentiated thyroid cancer. Thyroid. 2016, 26:1-133.
10.1089/thy.2015.0020

Kuo CY, Yang PS, Chien MN, Cheng SP: Preoperative factors associated with extrathyroidal extension in
papillary thyroid cancer. Eur Thyroid J. 2020, 9:256-62. 10.1159/000506474

2024 Alshahrani et al. Cureus 16(12): e76068. DOI 10.7759/cureus.76068

13 0f 13


https://dx.doi.org/10.1007/BF00051679
https://dx.doi.org/10.1007/BF00051679
https://pubmed.ncbi.nlm.nih.gov/1648698/
https://dx.doi.org/10.7860/JCDR/2017/27673.10095
https://dx.doi.org/10.7860/JCDR/2017/27673.10095
https://dx.doi.org/10.7759/cureus.8044
https://dx.doi.org/10.7759/cureus.8044
https://www.thieme-connect.com/products/ejournals/pdf/10.4103/jdep.jdep_11_19.pdf
https://shc.gov.sa/Arabic/NCC/Activities/Pages/AnnualReports.aspx
https://shc.gov.sa/Arabic/NCC/Activities/Pages/AnnualReports.aspx
https://dx.doi.org/10.4178/epih.e2018052
https://dx.doi.org/10.4178/epih.e2018052
https://dx.doi.org/10.1016/S0140-6736(14)61744-X
https://dx.doi.org/10.1016/S0140-6736(14)61744-X
https://dx.doi.org/10.1111/obr.12321
https://dx.doi.org/10.1111/obr.12321
https://dx.doi.org/10.1016/j.oraloncology.2020.105085
https://dx.doi.org/10.1016/j.oraloncology.2020.105085
https://dx.doi.org/10.1210/jc.2013-2503
https://dx.doi.org/10.1210/jc.2013-2503
https://dx.doi.org/10.1158/1055-9965.EPI-08-0976
https://dx.doi.org/10.1158/1055-9965.EPI-08-0976
https://dx.doi.org/10.36959/433/561
https://dx.doi.org/10.36959/433/561
https://dx.doi.org/10.1007/s00268-017-3919-5
https://dx.doi.org/10.1007/s00268-017-3919-5
https://dx.doi.org/10.1210/jc.2008-1724
https://dx.doi.org/10.1210/jc.2008-1724
https://dx.doi.org/10.17305/bjbms.2017.1924
https://dx.doi.org/10.17305/bjbms.2017.1924
https://dx.doi.org/10.1001/archsurg.141.5.489
https://dx.doi.org/10.1001/archsurg.141.5.489
https://dx.doi.org/10.3389/fendo.2020.00265
https://dx.doi.org/10.3389/fendo.2020.00265
https://dx.doi.org/10.1089/thy.2015.0020
https://dx.doi.org/10.1089/thy.2015.0020
https://dx.doi.org/10.1159/000506474
https://dx.doi.org/10.1159/000506474

	Clinicopathological Characteristics of Thyroid Cancer: A 10-Year Experience at a Tertiary Care Center in Saudi Arabia
	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Materials And Methods
	Results
	Demographic and clinical profile of the thyroid carcinoma patients
	TABLE 1: Characteristics of patients diagnosed with thyroid tumor (N = 272).
	TABLE 2: Clinical profile of thyroid carcinoma patients (N = 272).

	Distribution of thyroid imaging reporting and data systems (TI-RADS) categories according to fine needle aspiration (FNA) cytology results
	TABLE 3: Distribution of TI-RADS categories according to FNA cytology results (Bethesda)

	Distribution of FNA cytology results (Bethesda) according to final histopathology
	TABLE 4: Distribution of FNA cytology results (Bethesda) according to final histopathology, n (%).

	Distribution of TI-RADS categories according to final histopathology
	TABLE 5: Distribution of TI-RADS categories according to final histopathology, n (%).

	Comparison of tumor size, tumor multifocality, extrathyroidal extension, lymphovascular invasion, and lymph node metastasis by age, gender, and final histopathology
	TABLE 6: Comparison of tumor size, tumor multifocality, extrathyroidal extension, lymphovascular invasion, and lymph node metastasis by age and gender
	TABLE 7: Comparison of tumor size, tumor multifocality, extrathyroidal extension, lymphovascular invasion, and lymph node metastasis by age and gender (N=265)

	Tumor multifocality, extrathyroidal extension, lymphovascular invasion, and lymph node metastasis according to tumor size
	TABLE 8: Correlation between tumor size with tumor multifocality, extrathyroidal extension, lymphovascular invasion, and lymph node metastasis (N=265).


	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


