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Background: Increased utilization of imaging modalities has
led to a significant rise in the detection of incidental thyroid
nodules (ITN). Discrepancies in the prevalence of thyroid
nodules with malignant potential exist worldwide.
Objectives: To analyze demographic and clinical data among
patients with thyroid nodules in our geographic region.
Methods: The medical records of patients diagnosed with
symptomatic or incidental thyroid nodules at the Galilee
Medical Center between 2018 and 2023 were reviewed. De-
mographic and clinical data were collected and analyzed.
Results: The study population included 402 patients with thy-
roid nodules, 292 females. Symptomatic patients were young-
er (mean age 55.9 vs. 60.8 years) and had larger nodules
(mean size 2.5 vs. 2.1 cm) compared to incidentally diagnosed
patients (P < 0.001, P < 0.001, respectively). Male patients
demonstrated a higher rate of malignancy for both symptom-
atic and incidental nodules compared to females (2 < 0.05).
Pathological examination revealed that malignant nodules
were smaller (mean size 2.10 cm vs. 2.87 cm) and detected
at a younger age (mean age 48.56 years vs. 56.5 years), com-
pared to benign nodules (P< 0.05, P< 0.01, respectively).
Conclusions: We found a higher prevalence of both symp-
tomatic and ITN among females. However, malignant thy-
roid nodules were more frequently observed in males.
Notably, malignant nodules tended to be smaller and were
more commonly diagnosed in younger individuals com-
pared to benign nodules. These findings highlight signifi-
cant sex and age disparities in the occurrence and char-
acteristics of thyroid nodules, emphasizing the need for
tailored diagnostic and management strategies.
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hyroid nodules are common, with a prevalence of almost
25% in the general population. Their prevalence varies
considerably depending on demographics such as age, sex,
and the presence of risk factors [1]. Thyroid nodules can
present as symptomatic findings or as an incidental identi-
fication during imaging performed for unrelated medical in-
dications, referred to as incidental thyroid nodules, ITNs [1].
Studies have shown that 50-60% of patients undergo-
ing imaging for non-thyroid-related conditions were found
to have ITNs [1]. Today, ITNs are the most common inci-
dental findings in imaging studies involving the neck [2].
The Thyroid Imaging Reporting and Data System (TI-
RADS) classifies thyroid nodules based on malignancy
risk, with scores ranging from 1 to 5 [3]. Fine needle as-
piration (FNA) is the recommended diagnostic method,
with results categorized by the Bethesda system, which
assigns malignancy risk and management recommen-
dations [4]. A meta-analysis published in 2021 reported
malignancy rates for ITNs, ranging from 4% to 24% [1].
Considering the lack of clarity and frequency of thy-
roid nodules, we examined the clinical and demograph-
ic characteristics of thyroid nodules at a tertiary refer-
ral medical center, which serves a diverse population of
600,000 patients.

PATIENTS AND METHODS

In this retrospective data review, we examined records
from the Department of Otolaryngology—Head and Neck
Surgery and the Department of Pathology at Galilee
Medical Center between 2018 and 2023.

STUDY POPULATION

The study population included patients of both sexes aged
18 years and older who were referred to our medical cen-
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ter. The data collected focused on patients diagnosed with
incidental or symptomatic thyroid nodules, incorporating
demographic and clinical parameters, including sex, age,
nodule size, and the classifications of the nodules accord-
ing to TIRADS and Bethesda scoring systems.

STATISTICAL ANALYSIS

Quantitative data are presented as mean and standard de-
viations. Qualitative data, such as patient sex, are shown
using frequency distributions, percentages, and graphical
representations.

To compare qualitative data among the study groups, the
chi-square test was used. For quantitative data analysis, the
t-test was applied to normally distributed variables (e.g.,
age and Bethesda scores). In contrast, the Mann—Whitney
U test was utilized for non-normally distributed variables
(e.g., nodule size and TIRADS scores) for comparisons of
ordinal variables within subgroups. A P-value < 0.05 (one-
tailed) was considered statistically significant.

Statistical analyses were performed using IBM Statis-
tical Package for the Social Sciences statistics software,
version 28 (SPSS, IBM Corp, Armonk, NY, USA).

RESULTS

The study population comprised of 402 patients with
thyroid nodules. Of these, 292 were female (73%). The
average age of male and female participants in the study
was 59.5 and 58.6 years, respectively.

The classification of patients by sex and nodule type
showed similar distributions between males and females
[Figure 1]. Among female patients, 55% (n=160) had nod-

Figure 1. Distribution of patients by sex and nodule type

ules discovered incidentally. Similarly, 57% (n=63) of male
patients had ITNs, while 43% (n=47) were symptomatic.
The data presented in Table 1 show a statistically signif-
icant difference in the mean age of patients referred to as
symptomatic or ITN. Symptomatic patients were younger
(mean age 55.86 years vs. 60.82 years, P<0.001). In addi-
tion, a significant difference in nodule size was observed.
Symptomatic patients had a mean nodule size of 2.52 cm
compared to 2.11 cm in the incidental group (P < 0.001).
However, no statistically significant differences were
found between the groups regarding TIRADS and Bethes-
da scores, with P-values of 0.458 and 0.091, respectively.
Table 2 highlights a significant difference between
symptomatic and incidental patients. In symptomatic pa-
tients, ultrasound was the primary detection method in
97.2% (n=174) cases. In contrast, for incidental patients,
computed tomography was the primary method in 62.3%
(n=139) of cases (chi-square test, P< 0.001). When eval-
uating malignancy based on pathological results, no sig-

Table 1. Comparison between symptomatic and incidental patients
regarding age, nodule size, TIRADS, and Bethesda scores

Symptomatic Incidental
patients patients P-value
Mean = SD Mean = SD
Age in years 55.86 + 4.94 60.82 £ 14.08 < 0.001
Nodule Size (cm) 2.52+1.30 2.11 £1.01 < 0.001
TIRADS 3.35+1.04 3.34+1.06 0.458
Bethesda 2.21+0.72 2.11 £0.75 0.091

SD = standard deviation, TIRADS = Thyroid Imaging Reporting and Data
System
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Table 2. Comparison between symptomatic and incidental patients according to sex, method of nodule detection, number of nodules,
surgery, and pathology results

Symptomatic patients Incidental patients
'y % P-value
n o n
Female 132 73.7% 160 71.7%
Sex 0.656
Male 47 26.3% 63 28.3%
Computed tomography 2 1.1% 139 62.3%
Ultrasound 174 97.2% 69 30.9%
Method of nodule detection Magnetic resonance imaging 2 1.1% 2 0.9% < 0.001
'8F-FDG PET/CT 1 0.6% 12 5.4%
Radionuclide thyroid imaging 0 0.0% 1 0.4%
1 162 90.5% 206 92.4%
Number of nodules 2 16 8.9% 16 7.2% 0.828
3 1 0.6% 1 0.4%
No 165 92.1% 197 88.3%
Surgery Yes 1" 0.61% 24 10.7% 0.214
NA 3 0.16% 2 0.08%
Benign 7 63.3% 18 75%
Pathology results 0.489
Malignant 4 36.3% 6 25%

18F-FDG PET/CT = "®F-fluorodeoxyglucose positron-emission tomography/computed tomography

nificant difference was found between symptomatic and
incidental nodules (chi-square test, P= 0.489).

In addition, the study analyzed the population based on
sex (male/female), examining variables such as the aver-
age age at nodule detection, nodule size, TIRADS score,
and Bethesda classification score, as shown in Table 3.

Table 3 shows a significant difference in the average
TIRADS score between females (3.28) and males (3.52),
with P<0.05. This shows that the suspicion of malignan-
cy in thyroid nodules, both incidental and symptomatic,
is higher in males than in females. However, no signifi-
cant differences were observed between the sexes regard-
ing age, nodule size, or Bethesda score (P = 0.229, P =
0.078, P=0.104, respectively).

When the number of nodules was stratified by sex, a
single nodule was the most common finding in both fe-
males and males (n=263, 90% and n=105, 95%).

Furthermore, Table 3 demonstrates statistically signif-
icant differences between benign and malignant nodules.
Malignant nodules were detected at a younger age than
benign nodules (P < 0.05), with their average size being
smaller (P<0.05) and a higher TIRADS score (P<0.01).
However, no statistically significant difference was ob-
served in the Bethesda classification between malignant
and benign nodules (P= 0.055).

DISCUSSION

In this study, we examined the clinical and demographic
characteristics of 402 patients with thyroid nodules treat-
ed at our institution between 2018 and 2023. Sex dis-
tribution within the study population revealed a higher
prevalence of thyroid nodules among females (72.6%).
A review by Durante and colleagues [5] reported that
thyroid nodules are more common in females. The
average age of male and female patients was similar,
suggesting that thyroid nodules affect a wide age range.
These findings are generally consistent with literature,
although slightly higher than in some reports. Moon
et al. [6] reported a mean age of 49.5 years across 831
patients with thyroid nodules, approximately 10 years
younger on average than our cohort. Classification by
sex and mode of nodule detection showed that the pro-
portion of incidental nodules was nearly identical be-
tween females and males: 55% and 57%, respectively.
This proportion is contrary to findings by a large-scale
study in China of over 13 million people in which the
prevalence of thyroid nodules detected by ultrasonog-
raphy was 44.7% in females and 29.9% in males. This
finding could be related to sex differences in performing
imaging studies or other reasons [7].
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Table 3. Comparison of sex and pathological examination regarding age, nodule size, TIRADS, and Bethesda classification

Female Male P-value Benign (n=26) Malignant (n=9) P-value
Age in years, mean * SD 58.30 + 14.95 59.52 £ 13.89 0.229 56.50 + 9.49 48.56 £ 14.59 0.035
Nodule size (cm), mean ¢ SD 224114 2.43+1.23 0.078 2.87+1.04 2.10 £ 0.65 0.024
TIRADS, mean + SD 3.28£1.05 3.52+1.03 0.021 3.50 £ 0.86 4.33+£0.87 0.009
Bethesda, mean * SD 2.12 £ 0.65 2.23+0.92 0.104 3.15+0.78 3.67 +0.87 0.055

SD = standard deviation, TIRADS = Thyroid Imaging Reporting and Data System

An in-depth analysis of age and nodule size showed
significant differences between groups of patients with
symptomatically detected nodules versus those found in-
cidentally. Symptomatic patients were generally younger
(mean age 55.9 years) and had larger nodules compared to
patients with incidentally detected nodules. These findings
indicate that larger nodules are more likely to cause symp-
toms and be detected earlier. In contrast, smaller nodules
may remain asymptomatic and are more frequently identi-
fied incidentally at an older age. Jansen et al. [8] found that
incidentalomas were smaller compared to clinically overt
nodules. Specifically, 48.7% of incidentalomas were less
than 2 cm in size, whereas only 23.4% of non-incidentalo-
mas were less than 2 cm [8]. Interestingly, no significant
differences were found in TIRADS or Bethesda scores,
indicating that the risk of malignancy does not differ sub-
stantially between symptomatic and incidentally detected
nodules. These observations underscore the importance
of not dismissing incidental nodules, as their malignancy
potential is comparable to symptomatic nodules. Further
studies could investigate whether the size of a nodule cor-
relates with the timing of its detection in older patients.

An analysis of the diagnostic methods for thyroid nod-
ules revealed that ultrasound was the predominant imaging
modality among symptomatic patients (97.2%), whereas
incidental nodules were most often identified through
computed tomography (CT) scans (62.3%). This pattern
is consistent with current clinical approaches. Gharib et al.
[9] noted that the American Association of Clinical Endo-
crinologists guidelines recommend ultrasound as the pre-
ferred initial imaging for symptomatic thyroid enlargement
or suspected nodules. CT and magnetic resonance imaging
frequently detect incidental thyroid nodules during evalu-
ations for other conditions. This distinction likely reflects
the different clinical pathways taken by the two groups.
Symptomatic patients are often assessed with targeted
ultrasound based on their presenting symptoms, while in-
cidental nodules are usually discovered during CT scans
conducted for unrelated reasons. These observations high-

light the varying diagnostic approaches and emphasize the
importance of customizing clinical strategies according to
the method of detection.

Significantly, there were no differences in the rates of
thyroid nodules malignancy found during thyroidectomy
between symptomatic cases and incidental findings. This
finding emphasizes the importance of thorough evaluation
and thoughtful consideration of surgical management for
all thyroid nodules, regardless of how they were detect-
ed. Future studies, which include larger sample sizes and
focus on surgically excised nodules and their pathological
outcomes, may provide deeper insight into potential dis-
tinctions between symptomatic and incidental nodules.

A comprehensive analysis of the study population by sex
provides valuable insights into the distinct clinical charac-
teristics of thyroid nodules in males and females. Exam-
ination of parameters such as age, nodule size, TIRADS,
and Bethesda scores revealed notable differences. A signif-
icant disparity in mean TIRADS scores was observed be-
tween sexes, with females showing an average score of 3,
indicating mild suspicion, and males showing an average
score of 4, reflecting moderate suspicion. While sex can
influence the risk of malignancy in thyroid nodules, the
TIRADS score itself is determined by the ultrasound char-
acteristics of the nodules rather than the patient's sex.[8]
Therefore, the TIRADS score should be consistent regard-
less of sex, assuming the sonographic features are the same
[10]. This higher prevalence of suspicious thyroid nodules
in males, regardless of whether they were symptomatic or
incidental, underscores the need for further investigation
into potential sex-specific risk factors or mechanisms driv-
ing this phenomenon. The findings suggest that diagnostic
and management strategies for thyroid nodules may bene-
fit from tailored approaches based on sex-specific profiles.

Our cohort indicates that a single nodule was the most
common presentation in terms of nodule count. This find-
ing is supported by a systematic review and meta-analysis,
which found that multiple incidentalomas were present
in 27% of patients undergoing CT scans [11]. Our study
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showed a notably higher prevalence of solitary nodules
than average, which may reflect regional differences or
referral patterns. The absence of significant sex-related
differences in the number of nodules aligns with exist-
ing literature, supporting that thyroid nodule multiplicity
is not inherently influenced by sex [12,13]. This consis-
tency provides additional context for understanding the
natural history of thyroid nodules while emphasizing the
importance of addressing the observed variations in nod-
ule suspicion rates between sexes.

The distribution of thyroid nodules based on pathology
(benign or malignant) indicates significant differences be-
tween the groups. Malignant nodules were found to occur
at a younger age, with a smaller average size and higher
TIRADS scores compared to benign nodules. This find-
ing aligns the established literature, which generally asso-
ciates malignant nodules with younger age [14]. Several
studies support this observation. For example, Walter and
colleagues [15] found that the rate of malignant cytology
in thyroid nodules decreases with increasing age, indicat-
ing that younger patients are more likely to have malignant
nodules. In addition, Jansen and co-authors [8] reported that
incidentalomas are generally smaller and less often symp-
tomatic compared to non-incidentalomas, with a lower
overall malignancy rate. Our finding that higher TIRADS
scores correlate with malignancy confirms the utility of this
classification system. Furthermore, the correlation between
TIRADS scores and malignancy risk is well-documented.
Atar et al. [16] demonstrated that higher TIRADS scores
are associated with increased malignancy rates, with TI-
RADS 5 nodules showing the highest risk. Altogether, these
results suggest the presence of a unique subgroup within the
overall population of patients with thyroid nodules: younger
patients with smaller nodules that exhibit a TIRADS score
indicating moderate suspicion for malignancy.

Our study highlights the importance of characterizing
young patients within this subgroup, as their nodules may
exhibit unique pathophysiology or clinical behavior. In-
corporating such insights into the management and mon-
itoring of thyroid nodules could improve diagnostic and
treatment strategies, emphasizing the need to identify and
address subgroups within the broader population of thy-
roid nodule patients.

Furthermore, although differences in Bethesda scores be-
tween malignant and benign nodules did not reach statistical
significance (P = 0.055), the data suggest a potential trend
in the pathological characteristics of these nodules. A larger
study with an expanded sample size might achieve statisti-
cal significance, further elucidating these distinctions.

Our cohort represents a population in the Galilee re-
gion. The geographic maldistribution of healthcare re-
sources in Israel, including the northern periphery, has
been documented to impact health outcomes. Specifical-
ly, disparities in access to healthcare services, including
specialist care, are more pronounced in peripheral re-
gions compared to central areas [17]. This maldistribu-
tion may lead to delays in the diagnosis and treatment of
conditions such as thyroid nodules. A study examining
the accessibility of health services in Israel's southern pe-
riphery found that distance from healthcare facilities and
socioeconomic status negatively correlated with the num-
ber of patient visits to specialist clinics [18]. This finding
is likely applicable to the northern periphery as well,
suggesting that residents in these areas may experience
delays in accessing diagnostic and treatment services
for thyroid nodules. Another study found that the over-
all 5-year survival of head and neck cancer for patients
younger than 65 years of age and living in the center of
the country was significantly higher than in the periphery
[19]. In addition, the overall healthcare system in Israel,
while advanced, still faces challenges in ensuring equal
access across different regions. The Ministry of Health
has recognized these disparities and has developed pro-
grams to address them, but significant gaps remain [17].

This study has several limitations. First, its retrospec-
tive nature may introduce selection bias, affecting the
generalizability of the findings. Second, as the research
was conducted at a single medical center, the results may
be influenced by the center’s specific patient population.
A multi-center study could provide a more diverse cohort
and yield different results. Furthermore, the study peri-
od coincided with the COVID-19 pandemic, which may
have led to underreporting due to patients avoiding hos-
pital visits [20]. Despite these limitations, the data were
collected from a large medical center covering a broad
geographical and cultural area over a wide time frame,
which enhances the robustness of the findings.

CONCLUSIONS

We highlighted valuable insights into the demographic and
clinical characteristics of patients with thyroid nodules.
The prevalence of both incidental and symptomatic thy-
roid nodules was higher in females. Furthermore, the pro-
portion of symptomatic nodules among all thyroid nodules
was nearly identical in males and females. Although the
study did not establish a higher malignancy rate in symp-
tomatic nodules than incidental ones, we found that malig-
nant nodules were more prevalent in younger patients with
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smaller nodules. These variations underscore the complex-
ity of thyroid nodules and emphasize the necessity for per-
sonalized diagnostic and management strategies, as there
is an inverse relationship between patient age and nodule
size with the risk of malignancy.
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It has always seemed strange to me that in our endless discussions about education,
so little stress is laid on the pleasure of becoming an educated person, the enormous interest it adds to life.
To be able to be caught up into the world of thought-that is to be educated.
Edith Hamilton, (1868-1963), German educator and author

When | can look Life in the eyes, / Grown calm and very coldly wise, /
Life will have given me the truth, / And taken in exchange--my youth.

Sara Teasdale (1884~

A

1933), American lyric poet
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