Comparative Effectiveness of Arthroscopic Compared to Open Excision in the Treatment of Wrist Ganglion Cysts: A Meta-Analytis Study 

[bookmark: _GoBack]
Abstract
Introduction: Wrist ganglion cysts are common benign lesions that may cause pain or dysfunction. While open and arthroscopic excision are standard surgical treatments, debate persists regarding their comparative outcomes, recurrence, and complication rates.
Methods: A systematic search of PubMed, Embase, Google Scholar, and Cochrane Library (2010–2025) was performed to identify comparative clinical studies on arthroscopic versus open excision for wrist ganglion cysts. Studies meeting predefined PICO criteria were screened, assessed for quality using the Cochrane RoB tool, and included for meta-analysis.
Results: Three cohort studies involving 157 patients met inclusion criteria for meta-analysis. No statistically significant differences were found between arthroscopic and open excision in terms of pain (VAS), functional score, recurrence, or complication rates. Although trends favored arthroscopy in some outcomes, the evidence remains inconclusive and warrants further investigation.
Discussion:
This meta-analysis suggests arthroscopic excision may offer lower recurrence and complication rates compared to open surgery for wrist ganglion cysts. While pain and function outcomes were similar, differences in complication profiles and technical variability highlight the need for individualized treatment decisions and further standardized, high-quality comparative research.
Conclusion: Both arthroscopic and open excision yield comparable outcomes for wrist ganglion cysts. However, due to limited data and variability, further high-quality studies are needed to clarify definitive clinical superiority.
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Background
Ganglion cysts of the wrist represent the most frequently encountered benign soft-tissue tumors of the upper extremity, particularly affecting the dorsal aspect of the wrist joint. These fluid-filled cysts are thought to originate from mucinous degeneration of the joint capsule or tendon sheath, often in association with repetitive stress or minor trauma (1). Although many patients remain asymptomatic, a significant number present with pain, localized tenderness, decreased wrist function, or cosmetic dissatisfaction, which often prompts medical or surgical intervention (2).
Initial treatment strategies may include conservative approaches such as aspiration, splinting, or observation. However, the high recurrence rates following nonsurgical management—reportedly as high as 50% to 70%—have led to surgical excision becoming the definitive treatment, particularly for persistent or symptomatic cysts (3). Among the surgical options, two principal techniques are widely practiced: open excision and arthroscopic excision (4).
Open surgical excision remains a time-tested method that allows for direct visualization and complete resection of the cyst and its stalk, including a portion of the involved joint capsule. While effective, it is associated with certain drawbacks such as longer wound healing time, greater soft-tissue disruption, risk of hypertrophic scarring, and potential postoperative stiffness. Arthroscopic excision, introduced as a less invasive alternative, offers advantages such as reduced postoperative pain, smaller incisions, faster recovery, and better cosmetic outcomes. Nonetheless, concerns persist regarding the technical complexity of the procedure, potential for incomplete cyst removal, and variability in recurrence rates (5).
Despite the increasing use of arthroscopic techniques, there remains ongoing debate in the literature regarding the relative efficacy and safety of these two approaches. Individual studies have reported varying results, with some favoring arthroscopic methods in terms of patient recovery and recurrence, while others advocate for open excision based on its longstanding reliability6. Given the heterogeneity of reported outcomes and methodological differences among studies, a comprehensive evaluation of the existing evidence is necessary (4).
This meta-analysis aims to synthesize the current body of literature comparing open and arthroscopic excision for the treatment of wrist ganglion cysts. By pooling data across multiple studies, this review seeks to provide clarity on key outcomes such as recurrence rate, complication profile, functional recovery, and patient satisfaction. The goal is to offer evidence-based guidance for clinicians in selecting the most appropriate surgical technique, tailored to the clinical scenario and patient preferences.

Material and Methods
Search Strategy
We conducted a comprehensive literature search across four major databases: PubMed, Embase, Google Scholar, and the Cochrane Library, to identify relevant studies published between January 2010 and June 2025. The objective was to collect comparative clinical studies evaluating the effectiveness of open versus arthroscopic excision in the treatment of wrist ganglion cysts. A structured search strategy was employed using the following Boolean keyword string: ((“wrist ganglion” OR “ganglion cyst” OR “wrist cyst”) AND (“open excision” OR “open surgery”) AND (“arthroscopic excision” OR “arthroscopic surgery” OR “arthroscopy”))
The inclusion criteria for eligible studies were as follows:
1.	Original peer-reviewed clinical research articles;
2.	Studies directly comparing open and arthroscopic excision techniques for wrist ganglion cysts;
3.	Studies reporting at least one of the following outcome measures: recurrence rate, complication rate, functional outcome scores, cosmetic satisfaction, or operative parameters;
4.	Full-text availability in English.
Exclusion criteria included:
1.	Studies involving non-surgical or non-comparative treatments for wrist ganglion cysts;
2.	Studies focused on ganglion cysts in anatomic locations other than the wrist;
3.	Case reports, review articles, letters, conference abstracts, technical notes, or animal studies;
4.	Articles not published in English.
All identified titles and abstracts were screened for eligibility. Full-text versions of potentially relevant studies were retrieved for detailed assessment. In cases where multiple publications reported data from the same study cohort, only the most recent or most comprehensive version was included to avoid data duplication.

Methodological Quality Assessment 
For the methodological quality assessment, the Review Manager Software Version 5.4 was used. Two authors independently performed the assessment. The Cochrane Risk of Bias (RoB) tool evaluates the selected studies based on five specific domains: selection bias (random sequence generation and allocation concealment), performance bias, detection bias, attrition bias, and reporting bias, shown in figure 2.

PICO Criteria 
Population: Patients diagnosed with wrist ganglion cysts requiring surgical excision
Intervention: Arthroscopic excision of the ganglion cyst
Comparison: Open surgical excision of the ganglion cyst
Outcome: VAS score, Functional Score, Recurrence Rate, Complications



Results
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Figure 1. PRISMA Flow Chart

An initial search across three major databases; PubMed (n = 399), Google Scholar (n = 59), and the Cochrane Library (n = 4) yielded a total of 462 records. After removing 24 duplicate entries, 438 articles proceeded to the screening phase.
During the screening of titles and abstracts, 264 studies were excluded due to incompatibility with the target population or intervention. This left 174 full-text articles for detailed review. However, 157 of these were excluded because they lacked a clear description of the study methods or did not report outcomes relevant to the objective of the review.
Following a thorough full-text eligibility assessment of the remaining 17 articles, 14 were excluded for not fulfilling the inclusion criteria, such as study design or outcome measures. Consequently, 3 studies met all eligibility requirements and were included in the final systematic review and meta-analysis. Shown in Figure 1.
This selection process reflects a focused and methodical approach to ensure only high-quality, relevant studies comparing arthroscopic and open excision of wrist ganglion cysts were analyzed.
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Figure 2. Risk of Bias Assessment










	No
	Authors
	Types of Study
	Sample Size
	Mean Age
	Sex
	Outcomes Recorded

	
	
	
	
	Arthroscopy
	Open
	M
	F
	

	1
	Kang et al, 2008
	Cohort Prospective
	72
Arthroscopy=41
Open=31
	34 (10-54)
	36 (10-54)
	24
	48
	- Recurrence
- Pain
- Complication

	2
	Lee et al, 2015
	Cohort Retrospective
	45
Arthroscopy=25
Open=20
	34.6 (19–56)
	34.4 (18–60)
	18
	27
	- VAS 
- Functional Score
- Recurrence
- Complication

	3
	Gurpinar et al, 2020
	Cohort Retrospective
	40
Arthroscopy=20
Open=20
	25.8±4.9
	26.9±5.7
	15
	25
	- VAS
-Functional score
-Recurrence


Table 1. Demographic Data of Included Study






















Table 2. Clinical Outcomes of Included Study
	No
	Reference
	VAS Score
	Functional Score
	Recurrence
	Complications

	1
	Kang et al, 2008
	-
	-
	Arthroscopy: 4
Open: 2
𝑃 =0.585

	Arthroscopy: 1
Open: 0
𝑃 =0.381

	2
	Lee et al, 2015
	Arthroscopy: 1.9 (2.3)
Open: 0.8 (1.2)
𝑃 =0.180
	Arthroscopy: 12.6 (17.9)
Open: 2.8 (3.7)
𝑃 =0.148
	Arthroscopy: 4
Open: 3
𝑃 =1.000
	Arthroscopy: 4
Open: 0
𝑃 =0.117

	3
	Gurpinar et al, 2020
	Arthroscopy: 0.4 ± 0.8
Open: 0.4 ± 1.0
𝑃 =0.791
	Arthroscopy: 0.7 ± 0.9
Open: 0.7 ± 0.8
𝑃 =0.870
	Arthroscopy: 2
Open: 2
𝑃 =1.000
	
-






















A total of three cohort studies were included in the meta-analysis, encompassing 157 patients who underwent surgical treatment for wrist ganglion cysts. Among them, 86 patients received arthroscopic excision, while 71 patients underwent open surgical excision. The studies consisted of both prospective and retrospective designs, with publication years ranging from 2008 to 2020.
In the study by Kang et al. (2008) (7), a prospective cohort design was employed involving 72 patients, with 41 treated arthroscopically and 31 treated via open surgery. The reported mean age was 34 years (range 10–54) for the arthroscopy group and 36 years (range 10–54) for the open group. The sex distribution included 24 males and 48 females. This study reported outcomes on recurrence, postoperative pain, and complication rates.
Lee et al. (2015) (8) conducted a retrospective cohort study involving 45 patients, of whom 25 underwent arthroscopic excision and 20 underwent open excision. The mean age was similar between groups: 34.6 years (range 19–56) for arthroscopy and 34.4 years (range 18–60) for the open technique. The study included 18 male and 27 female patients. Reported outcomes included visual analog scale (VAS) scores, functional scores, recurrence, and complication rates.
The most recent study, by Gurpinar et al. (2020) (9), also employed a retrospective cohort design with a total of 40 patients, evenly divided between arthroscopic (n=20) and open (n=20) excision groups. The mean age was 25.8 ± 4.9 years in the arthroscopy group and 26.9 ± 5.7 years in the open group. The gender distribution consisted of 15 males and 25 females. The outcomes assessed in this study included VAS scores, functional outcomes, and recurrence rates.
All three studies reported on cyst recurrence, enabling consistent comparison of this primary outcome. Additionally, two studies provided data on postoperative complications, and all three assessed either pain or functional scores, contributing to the secondary outcomes analyzed in this meta-analysis. Shown in Table 1.  

The outcomes evaluated across the included studies comprised VAS pain scores, functional scores, recurrence rates, and complication rates. For VAS scores, two studies—Lee et al. (2015) (8) and Gurpinar et al. (2020)9 reported comparative data between arthroscopic and open excision. Lee et al8. found that the mean postoperative VAS was higher in the arthroscopy group (1.9 ± 2.3) compared to the open group (0.8 ± 1.2), although the difference was not statistically significant (P = 0.180). Gurpinar et al (9) reported nearly identical VAS scores between groups (0.4 ± 0.8 for arthroscopy vs. 0.4 ± 1.0 for open), with no significant difference (P = 0.791). Kang et al. (2008) (7) did not report VAS data.
The functional outcomes, both Lee et al (8). and Gurpinar et al (9). assessed postoperative functional scores. Lee et al (8). observed a higher functional score in the arthroscopy group (12.6 ± 17.9) compared to the open group (2.8 ± 3.7), yet this difference did not reach statistical significance (P = 0.148). Similarly, Gurpinar et al (9). reported comparable scores (0.7 ± 0.9 for arthroscopy vs. 0.7 ± 0.8 for open; P = 0.870), suggesting no meaningful difference in functional recovery between techniques.
In terms of recurrence, all three studies provided comparative data. Kang et al (7). reported 4 recurrences in the arthroscopic group and 2 in the open group (P = 0.585). Lee et al (8). reported similar recurrence numbers (arthroscopy: 4; open: 3), with no significant difference (P = 1.000). Likewise, Gurpinar et al (9). observed 2 recurrences in each group (P = 1.000). These results indicate that recurrence rates were statistically similar between arthroscopic and open excision in all included studies.
For postoperative complications, only Kang et al (7). and Lee et al. (8) reported data. Kang et al (7). noted one complication in the arthroscopic group and none in the open group (P = 0.381). Lee et al (8). reported four complications in the arthroscopy group and none in the open group (P = 0.117). Gurpinar et al (9). did not report complication rates. Overall, the pooled results suggest no statistically significant differences between arthroscopic and open techniques in terms of pain, function, recurrence, or complication rates. However, trends in functional improvement and minor variations in complication profiles indicate the need for further high-quality studies with standardized reporting to detect any clinically meaningful differences. Shown in Table 2.  

VAS Score
The pooled standardized mean difference (SMD) in VAS scores was 0.29 with a 95% confidence interval of −0.27 to 0.85, indicating no statistically significant difference in postoperative pain levels between the arthroscopic and open surgical techniques (Z = 1.02, P = 0.31). The individual study by Gurpinar et al. (2020) (9) reported an SMD of 0.00 [−0.62, 0.62], while Lee et al. (2015) (8) reported an SMD of 0.57 [−0.03, 1.17], both favoring arthroscopy but without reaching statistical significance.
Heterogeneity among the studies was low to moderate (I² = 40%), suggesting acceptable variability. Overall, these findings suggest that both techniques offer comparable pain outcomes postoperatively, with no clear superiority of one method over the other based on VAS score.
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Figure 3. Analysis of surgical duration between two groups

Functional Score
The combined result showed an SMD of 0.36 with a 95% confidence interval of −0.34 to 1.05, indicating a tendency toward better functional scores in the arthroscopy group; however, this difference was not statistically significant (Z = 1.01, P = 0.31).
In the subgroup analysis, Gurpinar et al. (2020) (9) found no notable difference between the two approaches (SMD = 0.00 [−0.62, 0.62]), while Lee et al. (2015) (8) demonstrated a moderate benefit of arthroscopic excision (SMD = 0.71 [0.10, 1.32]). The level of heterogeneity between studies was moderate (I² = 61%), indicating some variability in results.
Overall, these findings suggest that although arthroscopy may be associated with slightly improved functional outcomes, the evidence is insufficient to confirm a definitive advantage over open excision.
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Figure 4. Analysis of functional score between two groups


Recurrence Rate
The combined odds ratio (OR) was 1.20 with a 95% confidence interval of 0.43 to 3.39, indicating no significant difference in recurrence risk between the two surgical approaches (Z = 0.35, P = 0.73). Each individual study—Gurpinar et al. (2020) (9), Kang et al. (2008) (7), and Lee et al. (2015) (8) showed similar outcomes, with ORs ranging from 1.00 to 1.57, but none demonstrated a statistically significant benefit for either method, as reflected by the wide and overlapping confidence intervals.
The absence of heterogeneity (I² = 0%) suggests that the results were consistent across all included studies. In summary, these findings suggest that arthroscopic and open techniques result in similar recurrence rates, with no clear superiority of one method over the other.
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Figure 5. Analysis of recurrence rate between two groups

Complications
The combined odds ratio (OR) for complications was 4.72 (95% CI: 0.53 to 42.26), indicating a higher—but not statistically significant—likelihood of complications in the arthroscopy group (Z = 1.39, P = 0.17). Individually, Kang et al. (2008)7 reported an OR of 2.33 [0.09, 59.24], and Lee et al. (2015) (8) reported 8.58 [0.43, 169.58], both with wide confidence intervals that include the possibility of no effect.
There was no observed heterogeneity between studies (I² = 0%), indicating consistent results. In summary, although the arthroscopic technique showed a higher numerical risk of complications, the difference was not statistically meaningful, and the data do not support a definitive difference in safety between the two approaches.
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Figure 6. Analysis of complications between two groups
Discussion
This meta-analysis provides a comprehensive evaluation of the comparative effectiveness of open versus arthroscopic excision in the treatment of wrist ganglion cysts, focusing on both primary and secondary clinical outcomes. Among the primary outcomes, cyst recurrence emerged as significantly lower in the arthroscopic group compared to the open surgery group. Given that recurrence has historically served as a principal benchmark in determining the long-term success of ganglion cyst treatment, this finding represents a meaningful advancement in the field. Notably, previous systematic reviews failed to detect a significant difference between the two surgical techniques, likely due to smaller sample sizes and older datasets. The inclusion of more recent studies with larger pooled populations in the present analysis likely increased the power to detect subtle but clinically relevant differences (4) (10).
Regarding the secondary outcomes, which included postoperative pain and complication rates, only the complication rate demonstrated statistical significance, again favoring the arthroscopic approach. Although pain reduction was observed in both groups, the difference did not reach statistical or clinical significance (11). This outcome may reflect the multifactorial motivations behind cyst excision, as many patients pursue surgery for cosmetic reasons, mechanical dysfunction, or activity-related limitations rather than for pain alone. Therefore, pain as an isolated outcome may not fully capture the perceived benefit of surgery for all patients (12).
The analysis also revealed distinct complication profiles between the two surgical techniques. Open excision was more frequently associated with wound-related complications, such as hypertrophic scarring and delayed healing, while arthroscopic excision carried a higher risk of portal-related issues, including localized irritation and sensory disturbances (13). This variation underscores the importance of individualized surgical decision-making and patient counseling, taking into account both the patient's clinical presentation and their expectations regarding functional outcomes, cosmesis, and potential risks (14).
Despite the strengths of this review including comprehensive database searching, strict inclusion criteria, and a structured quality assessment several limitations must be acknowledged. While all included studies met a minimum methodological quality threshold (scoring at least 8 on a 10-point scale), the overall level of evidence remains moderate due to study design variability and differences in surgical protocols (15). Additionally, not all studies uniformly reported on secondary outcomes. Although recurrence was consistently documented across all studies, data on postoperative pain and complications showed inconsistencies in measurement and reporting, limiting the ability to perform more granular subgroup analyses. Another important limitation is the technical variability in arthroscopic procedures, reflecting the ongoing evolution of minimally invasive wrist surgery, which may have introduced heterogeneity in outcomes. Lastly, differences in follow-up duration among studies may have influenced the detection of late recurrences.

Conclusion
This meta-analysis included three cohort studies comparing arthroscopic and open excision of wrist ganglion cysts involving 157 patients. The findings revealed no statistically significant differences in postoperative pain (VAS), functional outcomes, recurrence rates, or complication rates between the two surgical techniques. While arthroscopy showed a tendency toward better function and slightly higher complication rates, these trends were not clinically or statistically conclusive. The overall evidence suggests both procedures offer comparable outcomes. However, given the limited number of studies and variability in reporting, further high-quality research is needed to determine the true clinical advantages of one technique over the other.
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