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ABSTRACT
Objective: To investigate the dose-dependent safety and efficacy of using Ethanol 99.5% as a sclerosing 
agent when treating hydro- and spermatoceles.
Materials and methods: This study (EUDRA-CT 2020-004630-38) was conducted as an open randomised 
multicentre study where symptomatic hydro- or spermatocele patients were randomised to sclerotherapy 
with 25- or 50-mL Ethanol 99.5%. The procedure was carried out at four Swedish outpatient clinics. An 8 F 
pigtail catheter was inserted after local anaesthetics of the skin, the fluid was drained and the randomised 
dose of Ethanol was instilled. After 30 min, the Ethanol was evacuated. Absorption was measured before 
and after instillation with a breathalyser and with a blood alcohol test before evacuation. Patients were 
followed-up by phone on days 1, 2, 3, 4, 30 and 90 after the procedure to capture any complications.
Results: A total of 64 patients were included in this study. None had a significant absorption of alcohol 
(≥ 0.2‰). The rate of complications was 18%. The number of serious complications needing intervention 
was 5%. The overall success rate, defined as light or no remaining discomfort, of the treatment regardless 
of dose was 79%. There was no difference between the different regimens with regards to complications 
and the success rate, but this study is underpowered in regard to those analysis.
Conclusions: No systemic absorption of Ethanol 99.5% occurred regardless of dose, when used as a scle-
rosing agent for hydro- and spermatoceles with a 79% cure rate. The efficacy and risks of complications are 
comparable to other sclerosants.
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Introduction

Hydro- and spermatoceles are common diseases worldwide. In 
Sweden, it affects 100/100,000 men per year [1]. It mostly affects 
elderly men with a peak incidence between 65 and 84 years [1]. 

Hydroceles consist of fluid around the testicle between the 
parietal and visceral layer of the tunica vaginalis. Spermatoceles 
are formed from an obstructed and dilated efferent duct of the 
epididymis [2]. Although benign diseases, the size of the 
scrotum can cause discomfort and therefore require treatment. 
Symptoms are the only treatment indication since all treatment 
options are associated with complications such as infections 
and bleeding [3–6].

There are different methods of treatment. Drainage alone 
has a low cure rate [7]. Drainage in combination with different 
sclerosing agents has been used with varying efficacy [8–11] 
ranging from just over 50% to upward of 96% cure rate. Surgery 
has generally higher frequency of cure, but with the 
disadvantage of a higher number of complications, up to 20%–
30% [4, 5, 12, 13].

Two major issues regarding the treatment of hydroceles 
worldwide are the limited access to surgery and the limited 
access to more expensive sclerosing agents. Therefore, a globally 

accessible, safe and effective outpatient treatment of hydro- 
and spermatoceles is of great importance.

Ethanol has been used as a sclerosing agent in treating other 
cysts [14, 15] and has, in a few studies, also been used in 
treatment of hydroceles [11, 16]. However, there have been no 
studies regarding safety relating to the potential of absorption 
when injecting Ethanol into the scrotum.

The aim of this study is to investigate the safety and efficacy 
of Ethanol 99.5% as a sclerosing agent. As Ethanol is not an 
established sclerosing agent in hydro- or spermatoceles, this is 
conducted as a Phase 2 study using different doses of Ethanol 
99.5% (25 mL vs. 50 mL) to investigate if there are dose-
dependent absorption or complications. 

Material and methods

Trial design

An open label, multicentre randomised controlled trial was 
used to compare two regimens of Ethanol 99.5% (25 mL vs. 50 
mL) regarding safety and efficacy. As Ethanol does not have 
approval for this indication, this study is conducted as a Phase 2 
trial. The Swedish Medical Products agency requested that 
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dose-dependent safety was evaluated, and therefore, patients 
were randomised between two doses of Ethanol. The higher 
dose of 50 mL corresponds to 40 g of Ethanol, which, in case of 
total absorption, would be equivalent to a 70 kg man drinking 
420 mL of wine.

Reporting was conducted according to the consort checklist 
for randomised trials.

Assuming that 5% in the 25 mL group would have a breatha-
lyser test exceeding 0.2 permille, and that this would increase to 
25% in the 50 mL group, a sample size of 100 patients would be 
sufficient to detect this difference with an 80% power. As it is 
unknown to what extent ethanol will absorb systematically, a 
difference of 20% was deemed clinically significant. To account 
for loss to follow-up, a total sample size of 120 patients was 
planned. Interim analyses were planned after 60 patients.

Definitions

To assess symptoms, we used a modified version of the Inguinal 
Hernia Pain questionnaire [17] the Hydrocele Inconvenience 
Questionnaire (HIQ), with a 7-point ordinal scale. ≥3 points were 
considered as significant symptoms (Table 2).

Significant alcohol absorption in this study was set to 0.2 ‰ 
or 5.3 mmol/L in blood plasma since this is the limit for driving in 
Sweden, and higher levels of absorption could lead to legal 
implications.

Patients

All patients with a hydro- or spermatocele attending the urol-
ogy outpatient clinic at four Swedish healthcare facilities 
(Borlänge, Nässjö, Östersund and Sundsvall) were screened for 
participation between 2021 and 2023.

Inclusion criteria: Men ≥ 40 years old with a symptomatic 
hydro- or spermatocele diagnosed by ultrasound or clinical 
examination. The symptoms should be rated by the patients at 
least as 3/7 (‘cannot be ignored’) on the HIQ scale.

Exclusion criteria: Paternity wish, multisepted hydro- or sper-
matocele, mental disability, inability to suspend warfarin or di-
rect oral anticoagulants (DOACs). Treatment with immunostim-
ulatory drugs was added as exclusion criteria by significant 
amendment on 11 October 2022.

Outcome measures

The primary outcome was to evaluate if significant alcohol 
absorption occurred using Ethanol as a sclerosing agent. An 
increase of Ethanol concentration of more than 0.2‰ by 
breathalyser and/or 5.3 mmol/L at S-Ethanol blood analysis was 
considered significant absorption. As secondary outcomes, pain 
at instillation [with grading using Numeric Rating scale (NRS) 
0–10], complications within 30 days from treatment using the 
Clavien Dindo classification [18] and treatment effect at 90 days, 
defined as patient-reported outcome according to HIQ (Table 2), 
were evaluated.

Treatment procedure

After inclusion, patients first had a breathalyser test. The affected 
side of the scrotum was prepared with chlorhexidine, and local 
anaesthetics was injected in the scrotal skin. A small incision was 
made with a scalpel, and an 8 F pigtail catheter was inserted into 
the scrotum. The drained fluid volume was measured, and its 
colour was noted (pale or yellow corresponding to spermato-
cele or hydrocele). Randomisation was conducted through a 
web-based computerised randomisation program provided by 
Lagerros IT AB© (Stockholm, Sweden) and done in blocks of 4. 
Enrolment and intervention were conducted by the treating 
urologist. Depending on randomisation, either 25 or 50 mL 
Ethanol 99.5% was installed via the pigtail catheter and left for 
30 min. At the end of this waiting period, patients took another 
breathalyser test and a blood alcohol test if available. Pain was 
assessed immediately after the instillation and at the end of 
treatment after 30 min, using the NRS scale. After 30 min, the 
Ethanol was drained, and the pigtail catheter removed.

Table 1.  Patient characteristics in the treatment arms: 25 or 50 mL Ethanol 
sclerotherapy for hydro/spermatocele.
Variable All patients n 

(%)
25 mL 50 mL p

Age (Mean, SD) 66.4 (± 10.4) 65.5 (± 10.2) 67.4 (± 10.95) 0.46
Anticoagulant therapy 15 (23%) 9 (27%) 6 (19%) 0.56
Average degree 
discomfort (HIQ 1–7)

3.88 3.94 3.81 0.67

Mean Volume (mL, SD) 285 (± 276) 302 (± 327) 265 (± 212) 0.60
Mean Volume 
Spermatocele (mL, SD)

231 (± 210) 203 (± 180) 257 (± 239) 0.55

Mean Volume Hydrocele 
(mL, SD)

315 (± 306) 352 (± 374) 271 (± 201) 0.40

Left side 31 (48%) 17 (55%) 14 (45%) 0.63

Hydrocele 41 (64%) 22 (54%) 19 (46%) 0.80

Patients included 2021–2023 at four Swedish healthcare facilities (Borlänge, 
Nässjö, Östersund and Sundsvall) with Ethanol sclerotherapy for hydro- or 
spermatocele.
HIQ: Hydrocele Inconvenience Questionnaire.

Table 2.  Grading of discomfort: hydrocele inconvenience score.
Numeric 
degree of 
discomfort

Description

1 No discomfort No discomfort
2 Light discomfort that can easily  be ignored
3 Discomfort that cannot be ignored but does 

not interfere with daily activities
Discomfort

4 Discomfort that cannot be ignored and that 
interferes with daily activities

5 Discomfort that cannot be ignored and that 
interferes with most activities

6 Discomfort that cannot be ignored and leads 
to confinement to bed 

7 Discomfort that cannot be ignored and 
requires urgent medical attention
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Follow-up

Patients were followed-up by phone interviews on days 1–4 
following treatment to assess the pain level and screen for com-
plications. Another phone interview was conducted after 30 
days to assess complications after treatment and a last phone 
interview after 90 days to assess symptoms according to the HIQ 
scale. All phone interviews were conducted by the researchers 
who are urologists. Retreatment and/or physical follow-up was 
arranged if requested by the patients. No mandatory physical 
examination was required for symptom-free patients as this is 
the standard of care.

Ethics

This study was approved by the Swedish Ethical Review 
Authority and the Swedish Medical Product Agency (EudraCT-nr 
2020-004630-38).

Statistics

Difference between groups was analysed using Fisher’s exact 
test. Continuous variables were analysed using student’s t-test. 
Nonparametric outcomes such as NRS and HIQ were calculated 
using Mann–Whitney U test. SPSS 28.0.1.1 was used for the 
analysis.

Results

A total of 143 patients were screened for inclusion between 21 
June 2021 and 31 May 2023. Inclusion criteria were met by 71 
(50%) patients; in six patients, it was not possible to complete 
the procedure (not possible to apply the pig tail catheter), and in 
one patient, the computerised randomisation system was mal-
functioned, and, thus, randomisation was not possible (Figure 1). 
Thus, a total of 64 patient were included and randomised. The 
mean age of the included patients was 66 years, and mean cele 
volume was 302 mL (Table 1). One patient was lost to long-term 
follow-up.

There were no cases of significant alcohol absorption in either 
treatment regimens (Table 3). Breathalyser tests were recorded 
for all patients. Additionally, blood analysis was performed for 43 
(67%) patients, verifying that no significant absorption occurred. 
This study was closed after interim analysis, showing no 
absorption in either group as this was the primary outcome.

Pain during the procedure varied amongst patients ranging 
from NRS 0 to 10. There was no significant difference in pain 
experience between the treatment arms directly at treatment 
(p 0.64). Mean pain in the 25 mL group was 3.84 (CI 2.97–4.71), 
and in the 50 mL group, it is 5.16 (CI 4.06–6.26). If pain occurred, 
it rapidly declined over the next few days (see Figure 2).

Seventy-nine percent of all patients had a low symptom 
score after treatment (HIQ), which is a successful treatment 
according to our definition (Table 3). This is in accordance with 
the number of patients requesting retreatment (18%). There was 
a discrepancy between patient-reported outcome in relation to 

symptom scoring and the need for retreatment; although they 
reported recurrence, they did not have discomfort (HIQ > 2) or 
the need for retreatment.

There were, in total, 11 reported complications by 10 (16%) 
patients. Minor complications included: bleeding or swelling (n 
= 2), foreskin problems (swelling or phimosis) (n = 2), pain (n = 2) 
with one of these patients also having haematocele as a compli-
cation, epididymitis in the contralateral testicle and wound in-
fection (not requiring antibiotics). Three of the complications 
required interventions (Clavien 3), and two patients needed as-
piration of haematoceles. Due to severe swelling, surgery was 
conducted for one patient, who had immunostimulating medi-
cation (Ipilimumab) as treatment for another disease. No Cla-
vien grade 4 or 5 was reported.

There was no significant difference in treatment effect re-
gardless of evaluation method in relation to the type of cele (Ta-
ble 4, supplementary) (Figure 3).

Discussion

In this randomised phase 2 trial, no dose of Ethanol sclerother-
apy led to alcohol absorption. Both treatments were effective 
with a success rate of 79% with few serious complications. The 
strength of this study is that it is a randomised controlled trial 
with thorough follow-up regarding both complications and 
symptoms, thereby generating high level evidence of the safety 
and efficacy of sclerotherapy with Ethanol. The standardised 
ordinal symptom scoring scale used before and after treatment 
provides clinically meaningful outcome measurements from a 
patients’ perspective. There were no differences regarding out-
come in the treatment arms with 25 or 50 mL Ethanol. However, 
the trial was underpowered to detect such differences as the 
main aim was to investigate whether Ethanol instilled in the 
scrotum led to systemic absorption, and this study was closed 
after interim analyses when it was concluded not to be the case. 
The limitation of this study is that no mandatory physical exam-
ination was conducted after treatment if the patient did not 
have discomfort or complications. However, treatment should 
not be recommended to asymptomatic patients in any case, 
even if a recurrence of fluid should be detected. In five cases, we 
had to exclude patients after inclusion do the inability to punc-
ture the cele with the pig tail catheter, and one patient had too 
much pain and anxiety to complete the procedure. However, 
the fact that these patients could not be included was not likely 
to affect the results of the study. About half of the screened 
patients was not included in the study; a majority do to the fact 
they had little or no discomfort and another 23 patients did not 
want to particpate. Another limitation of this study is the open 
design that both patients and physicians knew the dose that 
was administered and could influence the patients judgement 
of future bother.

The efficacy results are in accordance with similar studies 
using Ethanol as a sclerosing agent [11, 16]. Shan et al conducted 
a study of 69 patients with a success rate of 76% in hydroceles 
and 71% in spermatoceles with similar age and size of the  
hydro/spermatoceles; success being defined as no recurrence 
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Table 3.  Patient-reported outcome and complications in the treatment 
arms: 25 or 50 mL Ethanol sclerotherapy for hydro/spermatocele.

All n (%) 25 mL 50 mL p

HIQ* > 2 13 (21) 6 (18) 7 (23) 0.76
Recurrence according to patient 24 (39) 12 (36) 12 (39) 1.00
Retreatment 11 (18) 5 (15) 6 (18) 0.75
Median HIQ* after treatment 1,77 1,68 1,87 0.16
Complications all 11 (18) 5 (15) 6 (18) 0.75
Clavien 3 3 (5) 1 (3) 2 (6) 0.61
Absorption > 0.2‰ 0 0 0 1.00

*HIQ: Hydrocele Inconvenience Score 1 no discomfort, HIQ 2 light discomfort 
that can easily be ignored, HIQ 3 discomfort that cannot be ignored but does 
not interfere with daily activities, HIQ 4 discomfort that cannot be ignored 
and that interferes with daily activities, HIQ 5 discomfort that cannot be 
ignored and that interferes with most activities, HIQ 6 discomfort that 
cannot be ignored and leads to confinement to bed, HIQ 7 discomfort that 
cannot be ignored and requires urgent medical attention.

(not a defined outcome) [11]. Low et al included 114 patients 
and had an overall success rate of 69% after 6 weeks, with 
success being defined as complete to minimal residual collection 
along with patient satisfaction [16]. Both in our study and in 
previous studies, spermatoceles and hydroceles seem to be 
equally treatable with sclerotherapy [8, 16].

In the current study, 79% of patients had no or little 
discomfort after 3 months. To quantify the severity of symptoms, 
a standardised interview form (HIQ) was used pre- and post-
treatment for all patients to rate their discomfort. To the best of 
the author’s knowledge, this is the only study to use a patient-
reported ‘discomfort score’ to decide if treatment is indicated in 
the first place [7–11, 16, 19, 20]. It is our belief that only patients 
with real discomfort from their cele should be treated. As seen in 
Figure 1, many patients were excluded from the trial because of 

little to no discomfort from the cele; many of these patients only 
needed reassurance that this was a benign condition and did 
not necessarily want treatment.

All patients who at 90-day follow-up and reported recurrence, 
complications or the need for retreatment were offered a 
physical follow-up, but it was not mandatory. The study design 
aimed to mimic the normal policy at the clinics, where patients 
were informed to get in contact after 3 months if they suspected 
recurrence. Recurrence according to patients was 39%, but only 
18% underwent retreatment after being seen at a follow-up 
appointment. This is in concordance with the study by Low et al 
in which some patients who were offered retreatment did not 
show up, indicating that residual fluid after treatment is not 
mandatory to retreat from a patient perspective [16]. Another 
possible explanation is that patient-reported recurrence in 
some cases could be post-procedure swelling that reduces over 
time. The follow-up period ended at 90 days, and it cannot be 
ruled out that later recurrences can appear. However, in a study 
by Stattin et al, it did seem that results at 3 months predicted 
long-term outcome [9], and that too early evaluation seemed to 
overestimate the number of recurrences because of normal post-
treatment swelling. The risk of misinterpretation of treatment 
result with too early evaluations has also been noticed in other 
studies, with some patients having a decreasing scrotal swelling 
for up to 2 years [10, 21].

In this study, a pigtail catheter was used for effective drainage 
of the cele fluid and the instilled Ethanol. It cannot be ruled out 
that the pigtail catheter itself contributes to better result by 
enabling a complete drainage of the cyst fluid and/or by starting 
a local inflammation. The main reason for its use is to drain the 
Ethanol after treatment and to prevent displacement of the 
cannula used in most sclerosing studies to secure that Ethanol is 
injected into the cele and not subcutaneously, thereby 
minimising the risk of skin necrosis, a rare complication in 
previous studies with Ethanol [16]. Previous studies by Shan et al 
and Low et al did not evacuate the instilled Ethanol. Whether 
this is beneficial or not is unclear. In Sweden, due to an alcohol 
limit in traffic of < 0.2‰, healthcare-induced elevation of 
Ethanol in the body of a patient is medico-legally problematic. 
Therefore, we could not leave Ethanol as later absorption could 

Figure 1.  Consort diagram
*In the 50mL group 1 patient did not answer at 30-day follow-up but at 90 
day follow up and 1 patient answered at 30 day follow up but not at 90 day 
follow up. 
**In the 25mL group 1 patient did not answer at 30-day follow-up but at 90 
day follow up and 1 patient answered at 30 day follow up but not at 90 day 
follow up. 
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not be excluded. When using Ethanol as a sclerosing agent in 
hepatic cysts, all patients absorbed alcohol, and the absorption 
was linear to the dose [14]. Therefore, we chose doses in this 
study with the assumption that if all Ethanol was absorbed it 
would not lead to alcohol poisoning. As a further safety measure, 
patients were instructed not to drive home after the procedure. 
This was the main reason given by the patients who were 
unwilling to participate in the study.

The 18% complication rate in this study was consistent with 
other sclerotherapy studies [7, 9]. Although not a direct compar-
ison, complications seem lower than when using 4 mL polido-
canol (31%) [8], which is the standard of care in Sweden. Most 
complications were mild. Only three patients had complications 
categorised as Clavien 3, thus requiring intervention. No serious 
complications, Clavien 4–5, were observed. The only patient 
who needed surgery for complications after the procedure was 
at the time treated with Ipilimumab (an anti-tumour agent that 
increases T-effector cells), which led to an amendment of the 
study protocol, and immunostimulating treatment became an 
exclusion criterion. We recommend that patients with immu-
nostimulating agents should not be treated with sclerotherapy. 

Treatment with Ethanol seems to cause significant pain in a 
fairly large proportion of the patients. There was a tendency 
towards more pain directly at treatment in 50 mL group, but the 
groups are too small to draw conclusions, and it is hard to say 
what difference in pain is clinically significant. NRS is a validated 
way to evaluate pain [22]. Pain is a subjective experience, and it 
is concluded that NRS ≤3 is an acceptable level of pain, but if the 
rating is higher, there is a need for pain relief [23]. There are few 
studies that evaluate pain in direct accordance with treatment. 
In a study by Jahnson et al. [8] using polidocanol, 15% of patients 
had pain or discomfort as a complication, and the time point 
when this pain occurred was, however, not described. Stattin et 
al. [9] retrospectively evaluated the pain after sclerotherapy with 
sodium tetradecyl sulphate with the majority (75%) with no or 
little pain [0–2 on a Visual Analoge Scale (VAS)] and a median 
pain of 1.8. Dahlin et al [20] compared pain when treating with 

polidocanol or tetracycline; pain was experienced immediately 
by 1 patient in the polidocanol group (of 23), and tetracycline 
produced moderate or high pain in 14 (of 22 treated) patients. 
In the present study, no use of analgesics other than local 
anaesthetic to the skin was used. In the previous studies on 
Ethanol [11, 16], local anaesthetics were injected into the tunica 
vaginalis prior to injection of alcohol. We can conclude that the 
injections can be somewhat painful, and to make the treatment 
more appealing, some form of pain relief is warranted. 

This randomised phase 2 trial can conclude that Ethanol is 
a safe sclerosing agent in the treatment of hydro- and 
spermatoceles. Although underpowered to determine which 
is the optimal dose, it seems that Ethanol has a better 
frequency of cure that Aethoxysklerol [8] commonly used. 
Furthermore, most complications were mild, and there were 
significantly fewer serious complications than in studies of 
primary surgery [5, 12].

Ethanol is easy to manufacture and also cheap to produce, 
and the sclerotherapy procedure is relatively easy and a time-
efficient procedure performed in outpatient clinical settings. 
Further studies are warranted to conclude the optimal dose and 
to compare head-to-head against other sclerosants, and also 
regarding long-term follow-up.

Conclusions

The use of Ethanol 99.5% is a safe treatment with no cases of 
systemic absorption and a success rate of 79%. The risk of com-
plications is approximately the same as when using other scler-
osants, but pain is more common.
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Figure 2.  Numeric rating score during and after treatment. 
Mean pain during and after treatment in the treatment arms: 25 or 50 mL 
Ethanol sclerotherapy for hydro/spermatocele.

Figure 3.  Hydrocele Inconvenience Score before and after treatment. 
Symptom scoring before and after treatment in the treatment arms: 25 or 50 
mL Ethanol sclerotherapy for hydro/spermatocele.
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