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ABSTRACT 

Objective: We aimed to compare two main treatment approaches - traditional surgery (hydrocelectomy) versus the 
less invasive sclerotherapy - by examining their effectiveness, safety, and likelihood of recurrence. 
Place and Duration of Study: This study was conducted at the College of Medicine, Qassim Universit,  
Methods: We found the necessary information by searching three major databases—PubMed, Embase, and the 
Cochrane Library—for papers published between January 2000 and January 2023. Our final set of studies included 
randomized trials, as well as cohort studies (with a minimum of 20 participants) and case series (with at least 10 
patients). Two independent researchers handled the data extraction and assessed the quality of the included articles. 
We then employed random-effects models to determine pooled risk ratios (RR) with 95% confidence intervals (CIs) 
and used Chi-squared and I² analysis to measure how much the results varied among the studies. 
Results: From 15 eligible studies, three provided data for statistical analysis (157 total patients). Both treatments 
showed similar success rates (RR 1.04; 95% CI 0.99–1.09; p=0.13; I²=0%). Complications occurred at comparable 
rates between the two approaches, though the types of complications differed comparable (RR 1.52; 95% CI 0.60–
3.84; p=0.38; I²=62%). Long-term effectiveness remains unclear because recurrence rates varied widely across the 
studies. This is supported by the high heterogeneity (I2=81%) and the non-significant and imprecise pooled Risk Ratio 
(RR 1.01; 95% CI 0.03–31.73). 
Conclusion: Despite surgery being the preferred long-term solution, sclerotherapy provides a viable alternative, 
especially where resources are scarce. To accurately gauge the long-term efficacy of both treatments, future research 
must incorporate larger sample sizes and stricter methodological standards. 
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INTRODUCTION 

A hydrocele is one of the most common causes of scrotal 

swelling found in adult men.  It occurs when fluid 

accumulates between the protective layers surrounding 

the testicle. While many men with hydrocele experience 

no symptoms, others suffer from pain, discomfort, and 

concerns about fertility. The condition affects millions 

worldwide, with particularly high rates in tropical 

regions where parasitic infections remain common.  

With an estimated 25 million men suffering from 

hydrocele caused solely by lymphatic filariasis, the 

World Health Organization underscores the massive 
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worldwide burden of this condition.[1]. Outside filarial 

regions, idiopathic hydrocele remains prevalent, 

especially among older men, where incidence increases 

with age[2]. 

Hydrocelectomy, first described in the 19th century, has 

traditionally been considered the gold standard of 

treatment[3]. Several surgical techniques are available, 

such as Lord's plication, Jaboulay's eversion, and 

subtotal excision. Each of these methods has been 

modified with the goal of minimizing both recurrence 

and complications.[4-8]. Despite its durability, 

hydrocelectomy requires surgical expertise, anesthesia, 

and perioperative resources that may not be available in 

low-resource settings. 

As a less invasive option, sclerotherapy treats the 

hydrocele by draining the fluid and subsequently 

injecting a sclerosant agent (like phenol, tetracycline, or 

polidocanol) to seal the sac[9-12]. Since it is performed 

without hospitalization, requiring only local anesthesia, 

this approach has garnered attention in areas with limited 

resources due to its reduced complexity and lower 

cost.[13,14]. However, recurrence remains a major 

concern, with variable outcomes reported depending on 

the sclerosant used, number of instillations, and follow-

up duration[15]. 
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Several randomized controlled trials and observational 

studies have attempted to compare hydrocelectomy and 

sclerotherapy. Earlier reviews have suggested broadly 

comparable short-term efficacy, though hydrocelectomy 

provides superior long-term outcomes[16,17]. More recent 

systematic reviews and meta-analyses have attempted to 

address these uncertainties, but heterogeneity in study 

design, reporting standards, and outcome measures 

continues to limit definitive conclusions[18]. 

We conducted this review to systematically evaluate and 

compare hydrocelectomy and sclerotherapy across three 

core measures: treatment success, recurrence, and 

complications. Our analysis seeks to clarify the evidence 

base for both approaches and determine what further 

research is required. 

METHODS 

Following the PRISMA guidelines, we conducted a 

systematic search across PubMed, Embase, and the 

Cochrane Library for studies published over a 23-year 

span (January 2000 to January 2023). Our specific search 

terms combined MeSH terms and keywords related to 

the condition and its treatments: ("hydrocele" OR 

"scrotal swelling") AND ("hydrocelectomy" OR 

"sclerotherapy" OR "minimally invasive procedures"). 

To minimize bias, two researchers independently 

reviewed all titles and abstracts, and then assessed the 

full texts of promising articles. Any discrepancies during 

the selection process were settled through discussion or 

by involving a third expert. 

Only RCTs and sufficiently sized observational studies 

(cohort studies with 20 patients or case series with 10 

patients) were included, provided they reported results 

for hydrocelectomy or sclerotherapy. We excluded all 

case reports, review articles, animal studies, and any 

research that did not offer quantitative outcome data. The 

primary outcomes assessed were treatment success, 

recurrence, and complications. 

To maintain the rigor of the review, two independent 

reviewers screened every title, abstract, and full-text 

article. Any differences between them were resolved 

through discussion or by consulting a third party. We 

then proceeded to extract essential data, including the 

study design, patient details, treatments used, results, and 

duration of follow-up. Study quality was evaluated using 

the Cochrane Risk of Bias (RoB) tool for randomized 

trials and the Newcastle–Ottawa Scale for observational 

studies. Statistical pooling was done using random-

effects meta-analyses, reporting risk ratios (RR) with 

95% CI. Heterogeneity was measured by Chi-squared 

and I2, defined as moderate when I2>50 and substantial 

when I2>75. 

 

RESULTS 

Our database search initially yielded 1,245 records. We 

started by screening 1,080 unique titles and abstracts, 

immediately ruling out 1,035 of them. We then moved 

on to assess 45 full-text articles. Of these, 30 were 

removed because they didn't meet key requirements 

(e.g., wrong population, non-comparative structure, or 

poor outcome reporting). This left us with 15 studies for 

the final qualitative synthesis. Importantly, only three of 

these studies provided quantifiable data for the meta-

analysis (total N=157). See the PRISMA flow diagram 

for the step-by-step documentation. 

 
PRISMA FLOW CHART FOR IDENTIFICATION 

OF STUDIES USING DATABASES 

Based on data from three studies (n=157), the overall 

treatment success rate (defined as resolution without 

recurrence) was statistically comparable between 

hydrocelectomy and sclerotherapy. The pooled Risk 

Ratio was 1.04 (95% CI 0.99–1.09), indicating no 

significant difference in effectiveness (p=0.13). The 

95% confidence interval was narrow and the 

heterogeneity was negligible (I²=0%), indicating 

consistency across studies. This suggests that, in terms 

of short-term success, both interventions are broadly 

equivalent (Figure 1). 

 
Figure No. 1. Forest plot comparing treatment 

success between hydrocelectomy and sclerotherapy. 
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Complication rates were reported in multiple studies, 

most commonly infection, hematoma, pain, or fever. 

Pooled results demonstrated no significant difference 

between hydrocelectomy and sclerotherapy (RR 1.52, 

95% CI 0.60–3.84; p=0.38). However, heterogeneity 

was moderate (I²=62%), suggesting variability in 

complication definitions and reporting across studies. 

While the overall risk of complications is comparable, 

some individual trials reported a slightly higher rate of 

infection or hematoma with hydrocelectomy, whereas 

transient pain and inflammation were more frequent after 

sclerotherapy (Figure 2). 

 
Figure No. 2. Forest plot comparing 

complication rates between hydrocelectomy and 

sclerotherapy 

There was substantial variation in recurrence rates 

reported across the studies. Despite this variability, the 

pooled analysis suggested no statistically significant 

difference in recurrence risk between hydrocelectomy 

and sclerotherapy (RR 1.01; 95% CI 0.03–31.73). 

Nevertheless, heterogeneity was substantial (I²=81%), 

reflecting the wide variability in follow-up duration, 

patient populations, and sclerosant agents used. In some 

individual studies, recurrence after sclerotherapy was 

notably higher, while others reported results similar to 

hydrocelectomy. This inconsistency limits firm 

conclusions but highlights the importance of 

standardized protocols and long-term monitoring  

(Figure 3). 

 
Figure No. 3. Forest plot comparing recurrence rates 

between hydrocelectomy and sclerotherapy. 

DISCUSSION 

Our systematic review and meta-analysis, encompassing 
three studies with 157 patients, indicates similar short-
term efficacy and comparable complication rates for 
both hydrocelectomy and sclerotherapy. The pooled 
results demonstrated no significant difference in 
treatment success (RR 1.04, 95% CI 0.99–1.09: I2=0%) 
or complications (RR 1.52, 95% CI 0.60–3.84; I2=62%). 

While our findings align with earlier reviews, they also 
underscore the need for more robust, standardized 
research to address persistent uncertainties, particularly 
regarding long-term outcomes and recurrence. 
The most notable finding is the consistency in short-term 
success, as evidenced by the negligible heterogeneity 
(I²=0%) for this outcome. This suggests that for a patient 
seeking immediate symptom relief, both procedures are 
highly effective. However, the high heterogeneity in 
recurrence rates (I²=81%) highlights a critical gap in the 
current literature. This variability is probably due to 
variations in surgical techniques, the type of sclerosant 
agent and concentration used (e.g., phenol, polidocanol, 
tetracycline), and inconsistencies in follow-up duration. 
For instance, some studies only followed patients for a 
few months, whereas others extended follow-up to 
several years, which is crucial for capturing delayed 
recurrences. Recurrence after sclerotherapy is a well-
documented concern and a primary reason why many 
urologists still consider hydrocelectomy the gold 
standard. For example, a meta-analysis found a 
significantly lower recurrence rate for hydrocelectomy 
compared to sclerotherapy, reinforcing its superior long-
term durability[19]. Similarly, a comprehensive review 
highlighted that while sclerotherapy is a good initial 
option, patients should be counseled about a higher risk 
of recurrence, especially with single-injection 
protocols[20]. 
While the overall complication rates were comparable 
between the two methods, the types of complications 
differed. Following sclerotherapy, patients tend to 
experience a greater incidence of transient post-
procedure discomfort, including pain, swelling, and local 
inflammation.[21]. In contrast, hydrocelectomy can result 
in more serious, though less frequent, complications 
such as hematoma, infection, and damage to surrounding 
structures like the testicular artery, which can rarely lead 
to testicular atrophy. Patient factors must also be 
considered; sclerotherapy is often preferred for older 
patients or those with significant comorbidities who may 
not be suitable candidates for general anesthesia. This 
less invasive approach is also highly advantageous in 
resource-limited settings where surgical facilities, 
trained personnel, and post-operative care resources are 
scarce[22,23]. It's a pragmatic and cost-effective solution 
for a widespread problem like filarial hydrocele, as 
highlighted in the World Health Organization's 
initiatives for tropical diseases[24]. 
Our findings reinforce that hydrocelectomy remains the 
more definitive and durable solution. The various 
surgical techniques, such as Lord's plication and 
Jaboulay's eversion, have been refined over decades to 
minimize complications and recurrence[25,26]. The high 
heterogeneity in recurrence for sclerotherapy points to 
the need for standardized protocols. This includes 
determining the optimal sclerosant, its concentration, 
and the number of instillations required[27-30]. For 
instance, studies by Sigurdsson et al. and Heise et al. 
found that multiple sclerotherapy sessions significantly 
improve long-term success rates, though this increases 
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the overall cost and patient burden[31,32]. There's a clear 
need for future research to focus on optimizing 
sclerotherapy protocols to close the efficacy gap with 
surgery. 
To resolve the current uncertainty, future studies should 
focus on conducting large-scale, multicenter RCTs that 
employ standardized outcomes and extended follow-up 
periods (2–5 years or more). This rigor is essential for 
definitively comparing the long-term effectiveness and 
recurrence rates of treatment approaches. Furthermore, 
studies must integrate patient-reported outcomes (e.g., 
quality of life and return to activity) to fully support 
patient-centered and personalized treatment choices.[33, 

34].Cost-effectiveness analyses are also essential, 
particularly in a global health context, to guide policy 
decisions on which treatment should be promoted in 
different healthcare environments[35]. 

CONCLUSION 

while our review demonstrates that both hydrocelectomy 

and sclerotherapy are effective short-term treatments, the 

high variability in recurrence rates for sclerotherapy 

remains a significant concern. Hydrocelectomy offers 

superior long-term durability and remains the gold 

standard, particularly in developed healthcare systems. 

Sclerotherapy offers a valid, non-surgical alternative, 

especially for patients who are not candidates for 

hydrocelectomy or when used in resource-limited 

settings. The decision-making process should be patient-

centric, considering the risk tolerance, comorbidities, 

and access to healthcare resources. Future research must 

address the heterogeneity in sclerotherapy protocols and 

provide robust long-term data to better inform clinical 

practice. 
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