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ABSTRACT

Hydrocele can be found as a collection of fluid within the testicular tunica vaginalis. According to
the etiology and pathophysiology of the disease, it can be classified into primary and secondary.
Furthermore, primary hydrocele might include the closed or non-communicating, the
communicating type, the congenital and or neonatal type. Many management approaches have
been proposed for both the communicating and non-communicating hydrocele with different post-
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and enhance the outcomes and prognosis.

operative and prognostic outcomes. In this literature review, we have discussed the current
management approaches and prognosis of communicating and non-community hydrocele.
Adequate diagnosis of the condition is the first step to achieve favorable management outcomes.
Although the reported management outcomes are reported to be effective in the literature, the
surgical approaches seem to be superior. However, many side effects might be associated with
these operations. Estimates show that following varicocelectomy procedures, ipselateral (left) hemi-
scrotal varicocele is the most common condition to occur, which might even develop following the
procedure by several months and years (in some cases). Further investigations are still needed
because the current evidence is largely based on case reports and small case series
investigations. Therefore, larger studies are needed to help draw effective management protocols

Keywords: Hydrocele; communicating; non-communicating; management; prognosis.

1. INTRODUCTION

Hydrocele can be found as a collection of fluid
within the testicular tunica vaginalis. According to
the etiology and pathophysiology of the disease,
it can be classified into primary and secondary.
Primary hydrocele might include the closed or
non-communicating and the communicating
types (Fig. 1), in addition to the congenital and or
neonatal type [1,2]. On the other hand,
congenital hydrocele usually develops secondary
to other diseases. For instance, following surgical
manipulation  within  the inguinal region
(varicocelectomy), following inflammatory
diseases (as epididymitis) intrascrotal tumors or
trauma, systemic hyponatremia, and testicular
torsion. Besides, it has also been demonstrated
that parasitic infections are common causes of
hydrocele within third-world countries [3].

Closed or non-communicating hydrocele usually
manifests within the prepubertal age, however,
the exact mechanism for such manifestations is
not adequately understood. However, it has been
suggested that the communication between the
peritoneal cavity and the processus vaginalis
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remains without symptoms until later. However,
surgical findings do not support this suggestion
because it has been observed that the processus
vaginalis is not usually patent in this condition. A
previous investigation by Koutsoumis et al. [4]
biochemically analyzed the fluid from the closed
hydrocele of 13 included patients and indicated
that the fluid was mostly serous. Accordingly, it
has been suggested that the main
pathophysiology of the non-communicating
hydrocele is attributable to the excessive
production of fluid from the epithelial cells
underlying the tunica vaginalis with no adequate
reabsorption. Accordingly, the etiology is either
attributable to the increased production or
decreased absorption of this fluid leading to the
development of a closed hydrocele [4,5]. Many
management approaches have been proposed
for both the communicating and non-
communicating hydrocele, with different post-
operative and prognostic outcomes. In this study,
we aim to conduct a literature review aims to
provide a proper discussion about the
management and prognosis of communicating
and non-communicating hydrocele.

Communicating
Hydrocele

Fig. 1. A diagram showing the difference between the normal condition, communicating, and
non-communicating hydrocele
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2. METHODS

This literature review is based on an extensive
literature search in Medline, Cochrane, and
EMBASE databases which was performed on 7"
August 2021 using the medical subject headings
(MeSH) or a combination of all possible related
terms [6,7]. This was followed by the manual
search for papers in Google Scholar while the
reference lists of the initially included papers
[8,9]. Papers discussing the management and
prognosis of communicating and non-
communicating hydrocele were screened for
relevant information, with no limitation on date,
language, age of participants, or publication type.

3. LITERATURE REVIEW

Adequate management of hydrocele can be
achieved by proper examination to decide the
most appropriate plan. It has been demonstrated
that communicating hydrocele are of variable
sizes, and are usually small. However, they
might grow in size each day when the patient is
in an upright position. The physical examination
of these patients will show the presence of a
tense, smooth scrotal mass with easy trans-
illumination. Accordingly, this physical
examination can significantly help physicians to
achieve successful differential diagnosis from a
tumor mass, which is usually solid, and
herniation.  Indirect inguinal hernia and
communicating hydrocele can be accompanied
in one patient [10], which is a major indicating for
assessment and palpation of the whole testicular
surface [11]. Ultrasound examination can also
indicate the physical examination and add to its
diagnosis value. It is remarkably helpful in cases
when full trans-illumination cannot be fully
observed or in cases when the size of the
hydrocele intervenes with the thorough
examination of the scrotal surface, to exclude the
presence of scrotal tumors [12-15]. Moreover,
although most cases with communicating
hydrocele are asymptomatic, some patients
might develop symptoms, and in such cases,
imaging should be conducted for these patients
to assess the presence of a potential underlying
etiology [12,16]. In such cases, ultrasound
findings might indicate the presence of an
accompanying inguinal  herniation [17,18].
Evidence in the literature shows that in 75% of
the cases, the spontaneous resolution of the
non-communicating hydrocele occurs in small
infants by 2 years of age, while in older children
(that are older than 1 year old), it has been
observed that it resolves within 6 months

following the initial presentation [19]. In this
context, it was also previously demonstrated that
treatment approaches are not also required in
the adult population as long as the course of the
disease is symptomatic and the testicular
functions are normal. On the other hand,
communicating hydrocele has been reported to
require management approaches, in addition to
symptomatic non-communicating cases. Inguinal
surgical resection, sclerotherapy, and aspiration
are all management approaches that have been
validated for the management of non-
communicating hydroceles [20]. Well-
documentation of the various management
approaches, like sclerotherapy, aspiration,
phenol, polidocanol, and ethanolamine oleate
have been evidenced in the literature. A success
rate of 58-98% has been reported for these
management approaches with no adverse events
or complications [21]. On the other hand, some
investigations have reported that in 50% of the
cases that underwent aspiration and
sclerotherapy, side events and complications
were observed [22-26]. In another context, a
clinical trial indicated that surgical resection was
more effective than aspiration and sclerotherapy.
Nevertheless, it was associated with higher costs
and more frequent rates of complications [27].
The surgical management of communicating
hydrocele is similar to that of the indirect inguinal
hernia, where correction and resections are
used, and therefore, this can lead to a
miscommunication with the peritoneal cavity [28].
Using catheter drainage with thrombolytic
therapy and alcohol ablation has also been
effectively reported in the literature for the
management of complex recurring cases [29].

Furthermore, the surgical management of
communicating hydrocele is to induce a
significant ligation of the processus vaginalis at a
level that corresponds to the internal inguinal
orifice and to create a fenestration within the
homolateral tunica vaginalis. It has also been
demonstrated that the bottle procedure, or
inducting of tunica vaginalis reversion, is not
usually required in such cases [30,31]. In cases
of hydrocele under pressure, reversion of the
tunica might be indicated. Besides, the
procedure can also be indicated in cases when
the tunica is fibrosed or thickened with markers
of inflammation, which can be significantly
present in such cases [30,31]. It should be noted
that in cases of abdominopelvic hydrocele, tense
neonatal hydrocele, and closed-type hydrocele,
the surgery can be done by approaching the
scrotum in a trans-scrotal approach. Studies
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have also recommended that tunica albuginea
should be reversed, regardless of whether tunica
vaginalis is excised or not, together with suturing
of both tunicae within the posterior testicular
surface with no induction of compression to the
spermatic cord by the lord approaches [3-5,32].
This has been reported with many benefits that
include obtaining favorable aesthetic outcomes,
with  no complications or adverse events
regarding the ilioinguinal nerve, and with a
significant reduction in the operation time [3-5,
32]. Hydrocele recurrence has been reported
among studies in the literature, and it usually
affects hydrocele that occurs within the
homolateral inguinal region or following the
management of an inguinal hernia. The duration
for recurrence to occur has been estimated to be
several months following the operation. In a
previous investigation by Morecroft et al. [33], the
authors reported that a total of 556 cases of
males inguinal hernia or hydrocele were
managed, and among these, only 8 cases (1.4%)
have developed recurrence of hydrocele
following the management approaches. In
another investigation by Ein et al. [34], the
authors also reported that they successfully
managed a total of 5343 cases that suffered from
inguinal hernia or hydrocele and reported that
only 2 cases (0.038%) developed recurrent
hydrocele following the surgical management.
The estimated recurrence rates of hydrocele
were higher in another investigation by Davies et
al. [35], which estimated a rate of 11% in male
patients that underwent surgeries for inguinal
hernia (> 3 kg), or hydrocele. However, another
investigation by Moss et al. [36] reported that
only 2 cases (0.6%) among their 328 operated
neonates developed postoperative recurrent
hydrocele. This indicates that recurrence is a
potential complication although it might not be
common. However, it should be noted that no
guidelines are currently announced for the
management and intervention against such
complications [37,38]. On the other hand, it has
been recommended that patients should at least
be evaluated and regularly checked up for at
least postoperative six months. The management
step might include a trans-scrotal paracentesis to
adequately absorb the excess fluids using needle
aspiration under local anesthesia. This approach
should be considered when the patient is
uncomfortable or the operation is painful, with the
rapid accumulation of the aspirated fluid, or in
cases of persistence of the case following the
surgical management. However, this approach is
contraindicated in cases of communicating
hydroceles or in cases that suffer from

homolateral inguinal hernia. In cases when fluid
aspiration does not significantly lead to a
reduction in the accumulated fluids (the
procedure can be repeated up to five times),
surgical re-interventions can be performed to
achieve better outcomes. Surgical management
of such cases can then be performed via inguinal
or scrotal incisions. It has been reported that the
inguinal approach is more recommended than
the scrotal one, according to many pediatric
surgeons, because by this method, they can
furtherly explore this region and adequately
manage any underlying  communicating
hydrocele or associated inguinal hernias.
Besides, recommending the inguinal approach
increases if the patients were managed for the
first time by the trans-scrotal approach, which
increases the chances that there might be an
underlying inguinal pathology, and therefore, the
inguinal approach is recommended in these
situations.

The postoperative outcomes are reported to be
variable across the different studies based on the
patients’ characteristics and the type of
management approach that has been done to
these patients. Estimates show that following
varicocelectomy procedures, ipselateral (left)
hemi-scrotal varicocele is the commonest
condition to occur. It has also been reported that
the condition usually develops within 2-22
months following the surgical approach. Other
estimates also indicate that some patients were
observed to develop these conditions within 6
years following the surgery [39,40]. The
development of such complications might be
attributed to the fact that some of the surgical
post-follow-up periods might be short, and
therefore, late complications might occur and can
be easily missed. Besides, such cases are not
considered a relapse from the first case because
they were not present before the surgery.
Estimates show that among patients that
underwent varicocelectomy, around 1-40% of
them will develop this condition [33,41]. A
significant blockage or destruction of the
lymphatic vasculature might be the main cause
for developing these conditions because these
structures are parallel to the internal spermatic
vessels. Improvement and reversal of hydrocele
have been reported to occur in 14-60% of the
cases, which is attributed to either re-growing of
the previously blocked Ilymphatic vessels or
developing collateral lymphatic circulations [39,
40]. Persistence of the postoperative hydrocele
for  more than one year following
varicocelectomy, the surgical intervention, and
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management of these cases is important in these
situations. The initial management procedure
that is usually recommended is an aseptic
aspiration of the hydrocele. The scrotal approach
for hydrocelectomy should then be considered in
cases when persistence or relapse occurs.
Evidence shows that relapses in such cases are
even more frequent than the rate of relapses that
have been previously documented with other
cases. This has been indicated in a case series
of 6 patients by Esposito et al. [41] that
underwent varicocelectomy, of whom 2 patients
finally developed postoperative hydrocele with
post-management relapses. In a previous review
by Cimador et al. [42], the authors have
classified the management approaches of
adolescent hydrocele based on the underlying
etiology. However, the authors concluded that
the current evidence was not sufficient to draw
proper conclusions about the best management
modalities because most of the included studies
were only case reports and small case series
studies. Accordingly, further investigations must
be encouraged with larger populations for further
validation of the best management modality.

4. CONCLUSION

Adequate diagnosis of the condition is the first
step to achieve favorable management
outcomes. Although the reported management
outcomes are reported to be effective in the
literature, the surgical approaches seem to be
superior, however, many side effects might be
associated with these operations. Furthermore,
estimates show that following varicocelectomy
procedures, ipselateral (left) hemi-scrotal
varicocele is the commonest condition to occur,
which might even develop following the
procedure by several months and years (in some
cases). Further investigations are still needed
because the current evidence is largely based on
case reports and small case @ series
investigations, and therefore, larger studies are
needed to help draw effective management
protocols and enhance the outcomes and
prognosis.
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