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Abstract

Aim: To investigate the prevalence of ganglion cysts on wrist magnetic resonance imaging (MRI) in the Turkish population and to evaluate their associations
with age, sex, and laterality.

Methods: A retrospective review was conducted of 2,099 patients who underwent wrist MRI at our institution between 2023 and 2024 due to wrist pain.
Data on age, sex, side of involvement, and the presence of ganglion cysts based on MRI reports were collected. The relationship between ganglion cysts and
sex or laterality was analyzed using the chi-square test, while age differences were assessed with the t-test. In addition, a multivariate logistic regression
analysis was performed to evaluate the independent associations of age, sex, and side with the presence of ganglion cysts. A p-value < 0.05 was considered
statistically significant.

Results: Ganglion cysts were detected in 35.6% of the cases. The prevalence of cysts was significantly higher in females (37.7%) compared to males (31.5%),
and in the left wrist (39.2%) compared to the right (32.6%) (p < 0.05 for both). In univariate analysis, age did not significantly differ between patients with
and without cysts (p > 0.05). However, in multivariate logistic regression, younger age was found to be an independent predictor of ganglion cyst presence
(B = -0.0065, p = 0.040).

Conclusion: Ganglion cysts are more frequently observed in female patients, on the left side, and in younger age groups in the Turkish population. These
demographic patterns may aid clinicians in optimizing diagnostic strategies and imaging decisions.
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Introduction

Ganglion cysts are benign, fluid-filled synovial structures commonly
found around the wrist.! Patients may present with pain, limited
range of motion, or cosmetic concerns.? They are the most
frequently encountered soft tissue masses in the wrist, typically
located dorsally.>* The stalk of wrist ganglion cysts most frequently
originates from the scapholunate ligament but may also arise
from other capsular areas.®> Numerous studies have reported a
higher prevalence in women.®” Although their exact etiology is
unclear, some cysts appear to develop following trauma-related
synovial fluid leakage and mucinous degeneration.® Diagnosis is
often made clinically through history and physical examination,
but advanced imaging techniques such as ultrasonography and
MRI can confirm the diagnosis.® Treatment options include
conservative methods such as aspiration and steroid injection;
however, persistent or recurrent cases may require arthroscopic
or open surgical excision.’®"

Although several studies have investigated the prevalence and
demographic distribution of ganglion cysts, large-scale MRI-
based data remain limited. This study aims to determine the
prevalence of ganglion cysts in a large Turkish patient population
undergoing wrist MRI and to assess their associations with age,
sex, and laterality.

Materials and Methods

Patient Selection

This retrospective study included patients who underwent wrist
MRI between 2023 and 2024 due to various complaints. A
total of 2,099 patients were included (Supplementary Figure
1). All examinations were performed using a 1.5-Tesla MRI
scanner (Siemens Magnetom Avanto, Erlangen, Germany) with
a dedicated wrist coil. Patients were positioned prone with the
wrist in a neutral position. The standard institutional wrist MRI
protocol included the following sequences: Axial, coronal, and
sagittal T1-weighted spin-echo, Axial and coronal T2-weighted
fat-suppressed (FS) or STIR, Sagittal and coronal proton-
density (PD) FS. Ganglion cysts were identified by reviewing
MRI reports. Ganglion cysts were defined as well-circumscribed,
oval or round cystic lesions with low signal intensity on T1-
weighted images and high signal intensity on T2-weighted
images, homogenous internal content, and a clear connection
to the adjacent joint capsule or tendon sheath. Cases with
missing data or trauma-related MRIs were excluded. Variables
analyzed included age, sex, side of involvement, and presence
of ganglion cysts.

Ethical Approval
This study was approved by the Ethics Committee of Health
Sciences University (Date: 2025-07-10, No: 2025/08-221).

Statistical Analysis

Statistical analysis was conducted using Python 3.10. Chi-square
tests were used to evaluate categorical variables, while t-tests
were used for continuous variables. In addition, multivariable
logistic regression analysis was performed to identify independent
predictors while adjusting for potential confounders. A p-value
of < 0.05 was considered statistically significant.

Reporting Guidelines
This study is reported in accordance with the STROBE
guidelines.

Results

Of the 2,099 patients, 66.1% (n = 1,387) were female, and 33.9%
(n = 711) were male. The mean age was 33.7 + 14.6 years.
Ganglion cysts were present in 747 patients (35.6%). Stratified
by sex, the prevalence was 37.7% (523 / 1,387) in females
and 31.5% (224 / 711) in males, with a statistically significant
difference (p < 0.05). Regarding laterality, ganglion cysts were
observed in 39.2% (379 / 968) of left wrists and 32.6% (368
/ 1,130) of right wrists (p < 0.05). No significant difference in
age was found between patients with and without ganglion
cysts in univariate analysis (p > 0.05) (Table 1) (Supplementary
Figure 2). However, multivariate logistic regression analysis
demonstrated that younger age (B = -0.0065, p = 0.040),
female sex (B = 0.289, p = 0.003), and left wrist involvement (3
= -0.297, p = 0.001) were independently associated with the
presence of ganglion cysts (Table 2).

Discussion

This study found a 35.6% prevalence of ganglion cysts on wrist
MRI. Female patients were significantly more likely to have
ganglion cysts, and cysts were more frequently located in the
left wrist. Although age was not significantly associated with
ganglion cyst presence in the univariate analysis, multivariate
logistic regression revealed that younger age independently
increased the likelihood of having a ganglion cyst. This
suggests that the effect of age becomes apparent when
other contributing factors are controlled. Ganglion cysts may
therefore be more prevalent in younger individuals, potentially
due to differences in tissue composition, joint activity, or

Table 1. Distribution of ganglion cysts by gender, laterality, and age

Ganglion Cyst (-), n (%) or Mean + SD

Total (n) Test Used p-value

\ELELIE Ganglion Cyst (+), n (%) or Mean + SD
Gender

Female 523 (37.7%)

Male 224 (31.5%)

Side

Left 379 (39.2%)

Right 368 (32.6%)

Age 334+ 142

864 (62.3%) 1387 Chi-square

<0.05
487 (68.5%) 711
589 (60.8%) 968 Chi-square

< 0.05
762 (67.4%) 1130
340+ 15.0 2099 t-test 0.283

P < 0.05 was considered statistically significant, Abbreviations: N = number of patients; SD = standart deviation
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Table 2. Logistic regression analysis for predictors of ganglion cyst presence

95% ClI for B

VELEL][ B Coefficient Std. Error
Constant -0.410 0.140
Age -0.0065 0.003
Gender (Female = 1) 0.289 0.098
Side (Right = 1) -0.2966 0.092

-2.931 0.003* -0.684 to -0.136
-2.058 0.040* -0.013 to -0.000
2.935 0.003* 0.096 to 0.482

-3.229 0.001* -0.477 to -0.117

* indicates statistically significant difference (p < 0.05), Abbreviations: Std = standard; Cl = confidence interval

degenerative changes that evolve with age. Previous studies
have reported mixed results regarding the relationship between
age and ganglion cysts, and further research is warranted to
clarify the underlying pathophysiology.?®’

A study on asymptomatic chiropractic students demonstrated
a high prevalence of wrist ganglion cysts even in the absence
of symptoms. Bilateral wrist ultrasonography revealed cysts in
approximately 50% of participants, with most being dorsally
located and more common on the dominant side.’ These
findings suggest that ganglion cysts may be widespread even
in asymptomatic individuals and could influence diagnostic and
therapeutic decisions.

The higher prevalence of wrist ganglion cysts in women has
been consistently reported. Large-scale population-based
studies have identified female sex as an independent risk factor,
with a two- to three-fold higher likelihood compared to men.'>
4 Although the exact mechanisms remain unclear, factors such
as greater ligamentous laxity in women, potentially reducing
joint stability and facilitating synovial fluid leakage, may play a
role.” Hormonal influences, particularly the effects of estrogen
on connective tissue metabolism, and increased ligamentous
elasticity during pregnancy or lactation, may also contribute,
though these hypotheses have yet to be confirmed in clinical
studies. Understanding the biological and mechanical factors
underlying this sex-based difference is important for developing
targeted preventive and therapeutic strategies.

A recent high-field MRI study involving 295 patients with
symptomatic wrist ganglion cysts reported 49.3% of lesions
on the left side. However, no statistically significant difference
between sides was found, suggesting that random variation or
factors such as hand dominance might influence laterality. Further
research is needed to explore these individual-level variables.'
This study provides comprehensive MRI-based prevalence data
on wrist ganglion cysts in the Turkish population.

Limitations

This study has several limitations. First, due to its retrospective
design and reliance on archived MRI data, information regarding
occupation, repetitive hand use, and hand dominance was not
available, which limits the interpretation of laterality findings.
Second, the study was based solely on imaging records, and
therefore, symptomatic and asymptomatic ganglion cysts could not
be distinguished. These factors may have clinical and functional
implications and should be addressed in future prospective studies.

Conclusion
Ganglion cysts are common findings on wrist MRl and are
significantly more prevalent in younger patients female

patients and in the left wrist in the Turkish population. These
demographic and anatomical patterns should be considered
during diagnostic evaluation and follow-up planning. Further
studies are warranted to elucidate the underlying causes and
clinical implications of these differences.
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