
Abstract. Background/Aim: Hydrocele testis is a common
disease with a prevalence of 1% in adults. Although it can
be diagnosed by physical examination, scrotal ultrasound
represents a standard diagnostic tool, to exclude underlying
pathologies among them testicular or scrotal malignancies.
Patients and Methods: We conducted a retrospective analysis
of 156 patients aged between 20 and 60 years who
underwent surgical hydrocelectomy between 2003 and 2018.
Pre-surgical ultrasound, histological results, complications
and patients’ characteristics were analysed. Results:
Malignancies were found in 0% of patients in the pre-
surgical ultrasound. Interestingly, we found a higher
incidence of hydrocele testis in patients with increasing age
and 27% presented with symptoms other than painless
enlargement of the scrotum. Among them recurrent pain was
the most common. Surgical complications occurred in only
3.2%. Conclusion: Testicular cancer is an important
differential diagnosis of hydrocele testis. However, in our
study no case of incidental testicular cancer or scrotal
malignancy was found in the pre-surgical ultrasound. 

Hydrocele testis is a common urological disease with a
reported prevalence of 6% in new-borns and 1% in adults
(1). Generally, it is characterized by an increased amount of
serous liquid in the cavitas serosa scroti (2). Although the
exact pathogenic mechanisms of hydroceles in adults are not
fully understood yet, an imbalance between absorption and

secretion of serous liquid in the cavitas serosa scroti seems
to play a role. As summarized by Dagur et al. in 2016,
hydroceles can be classified in many different types such as
primary, secondary communicating and non-communicating,
and inflammation- or trauma-induced hydroceles (3).
Furthermore, all these subtypes seem to be associated with
different aetiologies. Among them the most common is
disruption of the lymphatic system. This is mostly observed
after surgeries such as laparoscopic varicocelectomy (3). 

Although the guidelines give no clear recommendation,
scrotal ultrasound is performed in adult men with hydrocele
as part of the diagnostic work-up (4, 5). This is mainly based
on the fact that different pathologies like trauma, infection,
testicular torsion or even testicular or scrotal tumors can be
associated with the development of hydrocele testis (6, 7). 

Generally, testicular cancer represents the most frequent
tumor in young men (8, 9). According to the literature
testicular/paratesticular cancer can have hydrocele testis as
attendant symptom (10). Specifically, malignant mesothelioma
of the tunica vaginalis, sarcomas, and other rare testicular/
paratesticular neoplasms are commonly associated with
hydrocele testis (11-14). However, there exist no congruent
literature data on how often a testicular cancer is found in
patients with hydrocele testis as a primary symptom. 

Therefore, the aim of this retrospective observational
study was 1) to identify incidental testicular cancer or other
testicular or scrotal pathologies in pre-surgical sonographic
examination in patients with idiopathic hydrocele testis and
2) to determine possible biomarkers to identify those patients
who might benefit from a pre-operative testicular
sonography.

Patients and Methods
An ethical approval of the local ethic committee (1005/2018) was
obtained for this retrospective observational trial. A total of 156
male patients aged between 20 and 60 years who underwent surgical
removal of the hydrocele testis between January 2003 and January
2018 at our University Hospital were included. Patients with a
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history of testicular cancer or other testicular diseases (e.g.
epididymitis, spermatocele, scrotal trauma, torsion) were excluded
from analyses. Statistical analysis was performed using Microsoft
Office Excel 2016 (Microsoft Corp., Redmond, WA, USA). 

Results

Demographic data. Mean age of patients included in the
study was 43 (median 45, range=20-60 years). Age
distribution is demonstrated in Table I.

In all patients a testicular ultrasound was performed the
day before surgery by a designated uro-radiologist (F.A or
F.S). The precise volume of the hydrocele was measured in
113 (72.4%) patients while the volume of the testicles was
documented in 27 (17.3%) of patients. Mean volume of the
hydrocele testis was 297 ml, with volumes ranging from 8
to 3500 ml. The mean testicular volume was 16.3 ml in a
range from 5.5 ml to 34 ml. 

One patient underwent a previous orchidopexy and one
patient had a persisting hydrocele testis since childhood.
Although these patients were excluded from our further
detailed analysis, it is an interesting observation that 22
(11.7%) of all patients with hydrocele testis had previous
varicocelectomy. 

Patients’ symptoms. Although hydrocele testis is often
described in the literature as painless swelling of the scrotum
(15), 43 (27.5%) of the patients in the present study were
symptomatic. Among them a painful scrotum and a
cosmetically disruptive increase in size were the most
common reported symptoms (Table II). Interestingly, no

correlation between size of hydrocele testis and pain
episodes were observed.
Surgical findings. In our study centre three different
surgical techniques were applied (van Bergmann,
Winkelmann and Lord) depending on the anatomical and
pathological intraoperative findings as well as on the
surgeons’ preference. Table III provides an overview about
the used surgical techniques applied in patients included
in the study. In 5/156 (3,2%) patients’ intra- or
postoperative complications were described. Complications
were graded according to Clavien-Dindo (16) as
demonstrated in Table IV.  

Pathological ultrasound findings. No testicular cancer or any
other malignancy of the scrotum was found in pre-surgical
ultrasound (0%). Also, histological findings of the resected
scrotal tissue confirmed no malignancy.

Discussion

Hydrocele testis is a frequent diagnosis and is mostly
identified with testicular sonography. Although, clinical
examination is crucial for primary diagnosis, scrotal
ultrasound is nowadays mostly performed as a standard
additional diagnostic procedure (3). Generally, this is based
on the assumption that a differential diagnosis of idiopathic
adult hydrocele testis are neoplasms of the testicles and
scrotum and therefore should be discriminated. Even though
testicular cancer accounts for only 1% of all newly
diagnosed neoplasms in males, it is the most frequent tumor
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Table I. Age distribution of men with hydrocele testis.

Age (years)                                  n                                     %

20-30                                           28                                    18
31-40                                           32                                    20
41-50                                           43                                    28
51-60                                           53                                    34

Table II. Patients symptoms leading to surgery.

Symptoms                            n            % of symptomatic           % of all 
                                                                   patients                     patients

Pain episodes                     28                        65.1                          17.9
Progressive size                 10                        23.3                            6.4
Relapse                                 3                          6.9                            1.9
Acute scrotal pain                2                          4.7                            1.3

Total                                   43                        100                           27.6

Table III. Surgical techniques applied.

Surgical technique                       n                                     %

Van Bergmann                          132                                  84.6
Winkelmann                                23                                  14.7
Lord                                               1                                    0.6

Table IV. Surgical complications graded according to Clavien-Dindo.

Complications                                     n        % of all patients        Grade

Early end of anaesthesia                      1                 0.6                       I
Postsurgical infection                           1                 0.6                       I
Revision needed                                   2                 1.2                     IIIb
Lesion of the testicular vessels            1                 0.6                     IIIb
No complication                               151               96.8                        



in young men and therefore represents a highly important
differential diagnosis.

All patients in our study presented with classic symptoms
of an idiopathic hydrocele testis and without any indication
for testicular cancer like palpable painless mass or elevation
of AFP, βHCG or LDH. Patients with a previous history of
any testicular malignancy including status post inflammation
processes were excluded. 

Interestingly, we did not find an incidental testicular cancer
in pre-surgical ultrasound in any of the 156 patients. Also, the
histological examination of the hydrocele walls was without
any suspicion of an underlying malignant process like e.g.
mesothelioma. Our results therefore strengthen the findings of
Okorie et al. where 102 patients with longstanding hydrocele
testis were examined for further underlying pathologies using
ultrasound and no further abnormality was found (17). In
contrast, Shephard et al. have investigated symptoms of
testicular cancer and found hydrocele testis in only 28/1398
(2%) of patients with testicular cancer (18). 

Based on the literature and on the findings of the present
study, scrotal ultrasound in patients with typical symptoms
of idiopathic hydrocele testis might not be necessary in all
cases, but should still be performed when resources and man
power allows. In addition, scrotal ultrasound is a quick and
low prized medical examination. However, if diagnostic
medical resources are restricted, ultrasound can be omitted
in patients without further risk factors for malignancies.
Another important issue is the patient himself, as the testicles
are a region of shame for the majority of men and thus one
should restrict examinations in this region respecting
patients’ privacy whenever possible.

As secondary finding, we could demonstrate a clear age
distribution of the occurrence of hydrocele testis. Twice as
much hydroceles occurred in the age group of 51-60 years,
compared with patients between the ages of 20-30 years
(34% vs. 18%), yet without known correlation to an observed
pathophysiological correlation. Another interesting point was
that 27.6% of patients reported symptoms with recurrent
painful episodes being the most common. Peri- and post-
operative complications occurred in 3.2 %. This shows that
the resection of hydrocele testis is a safe operation with low
complication rates. 

Conclusion 

No incidental testicular or scrotal cancer was found in the
ultrasound examination of patients who presented with typical
clinical symptoms of a hydrocele testis in our population.
Thus, performing an ultrasound in patients with hydroceles
routinely prior to surgery does not seem to be justified when
a detailed history of illness and good physical examination is
performed. Nevertheless, testicular cancer is an important
differential diagnosis of any painless enlargement of the

scrotum and should therefore be clearly excluded especially
in younger patients with hydrocele of acute onset.
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