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Abstract. Background. Hydrocele is the most prevalent cause of painless scrotal swelling. Hydrocelectomy is the gold standard of
management for symptomatic hydrocele, but in recent years, aspiration and sclerotherapy have been tried as minimally invasive
treatment modalities. Aim of the study. The study aims to evaluate the efficacy, safety, and cost-effectiveness of percutaneous aspiration
and sclerotherapy with sodium tetradecyl sulfate (STS) compared to the standard open hydrocelectomy procedure for the treatment
of symptomatic hydroceles. Methods. A retrospective analysis of the cases that were treated for symptomatic hydroceles between
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January 2019 and December 2023 with either open hydrocelectomy or percutaneous aspiration followed by sclerotherapy with a sodium
tetradecyl sulfate-based solution was conducted. This study was undertaken after obtaining formal permission from the ethics committee.
Primary outcomes included patient satisfaction and procedural success, while secondary outcomes focused on complications and the
comparative costs of the procedures. Results. Thirty-seven patients were treated with aspiration and sclerotherapy, and these patients
were compared with 34 patients who underwent hydrocelectomy. The mean follow-up for the aspiration and sclerotherapy group was
10.6 months, and for the hydrocelectomy group, it was 18.2 months. The patient satisfaction rate was 76% for aspiration and sclerotherapy
and 90% for hydrocelectomy. The overall success rate for aspiration and sclerotherapy was 76%, compared to 86% for hydrocelectomy.
The complication rate was significantly lower for aspiration and sclerotherapy (12%) compared to hydrocelectomy (29%). The cost of
hydrocelectomy was almost twelve times higher than aspiration and sclerotherapy. Conclusions. Aspiration and sclerotherapy with sodium
tetradecyl sulfate provide a minimally invasive, cost-effective, and safe alternative to open hydrocelectomy. Although the success rate is
slightly lower than that of hydrocelectomy, its simplicity, lower complication rate, and significantly reduced cost render it a cost-effective
and practical first-line approach for managing hydroceles in appropriately selected cases.

Keywords: hydrocele, hydrocelectomy, aspiration, sclerotherapy, hematoma, sodium tetradecyl sulfate.

Introduction

Hydrocele is an accumulation of serous fluid within the remnant of the processus vaginalis, resulting in scrotal
enlargement [1]. It is the most prevalent cause of painless scrotal swelling, affecting 4.7% of newborns and
about 1% of men above the age of 40. It can be primary or secondary as per the etiology [2], as depicted in
Figure 1. Primary hydroceles are further subdivided into communicating and non-communicating depending
on whether they communicate with the peritoneal cavity [3].

Communicating hydroceles are usually congenital and spontaneously resolve upon closure of the processus
vaginalis by about 2 years of life. Non-communicating hydroceles result from an imbalance between secretion
and reabsorption of the fluid by the tunica vaginalis and are often seen in adolescence or older age groups
[4]. Secondary hydroceles are a result of trauma, malignancy, or infection.

Hydrocele

Primary Secondary

— Communicating

Non-
communicating

Figure 1. Classification of hydrocele

Hydroceles are mostly asymptomatic and do not require any active treatment. However, they may progres-
sively increase in size over time and lead to pain, interference with physical/sexual activity, infection, sper-
matogenic arrest, and even spontaneous rupture [5]. In symptomatic situations, open hydrocelectomy (OH)
has been regarded as a gold standard of management, but it comes with issues like availability of surgeons,
risks of anesthesia, pain, and surgical site complications. Although open hydrocelectomy (OH) remains the
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gold standard of treatment in symptomatic hydroceles, it is not without its downsides, like restricted access to
trained surgeons, anaesthetic complications, postoperative pain, and wound complications. Hence, in recent
years, a non-invasive treatment option in the form of aspiration of hydrocele fluid and sclerotherapy (AS) has
been increasingly reported in the literature [6-8]. A wide range of sclerosants have been reported in the litera-
ture, and there is no clear consensus on the most effective agent for hydrocele management. Sodium tetradecyl
sulfate (STS) is one such sclerosing agent that has shown promising results [9]. The purpose of this study
was to analyze the efficacy and complications of AS in comparison to the gold-standard treatment of OH.

Material & Methods

Study Design. Retrospective, cross sectional, descriptive study.

Data collection and analysis. The study was conducted at the Bin Tayyab Medical Complex (BTMC),
Pakistan. After proper approval from the research and ethics review committee (BTMC/33/01-2025), a chart
review was performed for the patients who were treated for symptomatic hydrocele by open hydrocelectomy
or else percutaneous aspiration followed by sclerotherapy with an STS-based solution. The time frame se-
lected was from January 2019 to December 2023. The data included demographics, clinical presentation,
management, complications, and follow-up. Treatment was considered successful if there was no recurrence/
recollection three months after the procedure. Satisfaction level was assessed by asking the patients if they were
highly satisfied, satisfied, neither satisfied nor dissatisfied, dissatisfied, or highly dissatisfied with the treatment.

The exclusion criteria included the: 1) incompletely recorded data, 2) loss to follow-up, 3) application of
sclerosants other than STS, 4) recurrent hydrocele, 5) infected/secondary hydrocele, 6) asymptomatic hydro-
cele, 7) bilateral hydrocele, 8) immunocompromised status/co-morbidities known to inhibit wound healing.

The retrieved data was analyzed with Microsoft Excel 2020 and Statistical Package for the Social Sciences
(SPSS v20.0; IBMSPSS, Armonk, NY), while ensuring total anonymity of the included cases.

Technique of the procedure

Aspiration and Sclerotherapy. Percutaneous aspiration was undertaken under ultrasound guidance using a 19-G
needle till fluid flowed out. This was followed by instillation of a solution containing 3% STS, 2% lidocaine
hydrochloride, and 5% dextrose in normal saline. The procedure was completed in an outpatient setting.
The volume of sclerosing solutions instilled was capped at 25% of the aspirated volume. Only one treatment
session was conducted. Patients were followed up at 1, 3, 6, and 12 months to assess outcomes.

Hydrocelectomy. This group was operated on by standard open surgical (Jaboulay) technique wherein a
median scrotal incision was made, the hydrocele was aspirated, followed by excision of excess tunica vaginalis
and eversion over the spermatic cord. All the patients were hospitalized as day cases, and spinal anesthesia
was usually applied.

Results

A total of 71 included cases, including the aspiration and sclerotherapy group (n = 37; 52.1%) and open
hydrocelectomy (n = 34; 47.9%), were enrolled, as depicted in Table 1. The mean follow-up for the aspiration
and sclerotherapy group was 10.6£2.9 months, and for the hydrocelectomy group, it was 13.2+7.2 months.
Success rates for AS and OH were 76% (28/37) and 86% (30/34), respectively. Hydrocelectomy fared better
in terms of success and satisfaction rates (Table 2, 3), but in terms of complication rate (Figure 2), AS was
superior (12% vs. 29%; p-value < 0.005).
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Table 1. Patient demographics and hydrocele characteristics

Aspiration & Sclerotherapy Open Hydrocelectomy
Group
(n=37) (n = 34)
Mean age (years) 64.6+23.1 55.2+14.4
Side of hydrocele 17 left, 20 right 15 left, 19 right
Mean hydrocele volume (ml) 260 N/A
Table 2. Primary outcomes: success & satisfaction rates
Satisfaction rate
Group Success rate . .
H{ghly Satisfied Neutral Dissatisfied .ng.h ly
satisfied dissatisfied
Aspiration &
Sclerotherapy 76% (28/37) | 27% (10/37) | 49% (18/37) 13% (5/37) | 11% (4/37) | 0%  (0/37)
Open Hydro- | g 6o 30/34) | 4706 (16/34) | 41% (14/34) | 9% (3/34) | 3% (1/34) | 0%  (0/34)
celectomy
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Total complications of
aspiration &
sclerotherapy

12% (6/37)

Hematoma
2% (1/37)

Edema
4% (2/37)

Erythema

6% (3/37)

Total complications of

open hydrocelectomy

29% (10/34)

S{“‘ gical site
infection

Seroma
6% (2/34)

Hematoma
8% (3/34)

Edema
8% (3/34)

Figure 2. Secondary outcomes — complications of hydrocele management modalities
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Table 3. Secondary outcomes — complications of hydrocele management modalities

Cost Comparison

Procedure Cost per procedure
Aspiration and Sclerotherapy PKR 2 400.00
Open Hydrocelectomy PKR 29 000.00

Discussion

Aspiration and sclerotherapy (AS) have been reported as an alternative management option to hydrocelectomy
for hydrocele, and they offer the advantage of being a simple, outpatient-based procedure with significantly
shortened recovery time and reduced costs [10]. A variety of sclerosants have been used with varying levels
of efficacy for the treatment of hydroceles, including polidocanol, phenol, sodium tetradecylsulfate (STS),
tetracycline, doxycycline, and alcohol, though there is still a lack of consensus on the most effective agent.
STS functions by causing endothelial cell damage and inducing an inflammatory response that causes fibrosis,
thereby reducing the ability of fluid secretion. In our study, a success rate of 76% (28/37) was attained with
3% STS. This rate is comparable to the results attained by Khaniya et al. [8] and Musa et al. [9] after a single
treatment session with a similar concentration of STS.

The success rate of AH is lower than that achieved in this study by OH. The patient satisfaction level
(highly satisfied or satisfied) was also higher in OH, and that can be attributed to the difference in success
rates. These results concur with the current literature, as multiple studies [8, 11] have highlighted the need
for multiple treatment sessions of AS to reach the similar curative outcomes as OH.

In terms of secondary outcomes, the AS was more advantageous than OH. The complication rate of AS
in our study was 12%, which concurs with literature, where the complication rate ranges from 8% to 10%.
Self-resolving erythema was the most common complication, occurring in 3 (6%) of cases. Musa et al. [9]
have reported post-procedural erythema in 43.9% of patients, which had resolved within 1 week. Hydro-
celectomy had a wider range of complications, including postoperative edema, surgical site infection, and
collection of hematoma/seroma.

Korkes et al. [12] in 2021 evaluated the outcomes and costs associated with surgery versus sclerotherapy
as treatment of hydroceles. They enrolled 39 cases who had undergone hydrocelectomy by the Jaboulay
technique and 14 cases of a similar age group who had undergone sclerotherapy. Success rates were 94.8%
and 92.8% after surgery and sclerotherapy, respectively. The mean cost per patient was US$2,558.69 in the
Surgery Group and US$463.58 in the Sclerotherapy Group (p < 0.0001), representing an economy of 81%
for patients managed by sclerotherapy. Surgical management was 5.5-fold more expensive than sclerotherapy.
In our study, the cost for OH was calculated to be about 12-fold as compared to AS (p < 0.005). Hence, AS
can be particularly important in economically underdeveloped countries where access to healthcare resources
may be limited. Furthermore, since OH poses higher risks, AS may not be a suitable option for patients with
multiple comorbidities or advanced age [13, 14].

Even though uncommon, complications have been reported after sclerotherapy, and an important concern
in the young patients is the impact on spermatogenesis. Shan et al. [15] addressed this issue and evaluated the
effects of sclerotherapy with alcohol. Post-sclerotherapy spermograms displayed a reduction in concentration,
motility, and sperm morphology up to 6 months post-procedure, with a return to normalcy at 12 months
after the procedure. They concluded that sclerotherapy may be performed safely in young men who wish to
have fertility.
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Limitations

An important limitation of this study is a smaller sample size, making it difficult to generalize the outcomes
to the larger population. Another limitation is that the study is retrospective in nature and hence relies on the
data that is pre-recorded without following any study protocols, leading to exclusions due to incompleteness.

Conclusions

Aspiration and sclerotherapy using sodium tetradecyl sulfate provide a viable, minimally invasive option for
the treatment of hydrocele. This approach offers a cost-effective alternative to hydrocelectomy and may be
appropriate as an initial management strategy for selected patients. However, hydrocelectomy remains the
definitive treatment for patients seeking higher success rates and long-term resolution.
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AS — Aspiration and Sclerotherapy,

OH - Open Hydrocelectomy,

SPSS - Statistical Package for the Social Sciences,
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