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Abstract
Background An encysted spermatic cord hydrocele (ESCH) causes an inguinal swelling resembling an inguinal hernia (IH). 
An ESCH should be considered as a differential diagnosis of IH. Although laparoscopic operations have been performed to 
treat ESCHs in pediatric patients, such operations have not been reported in adults. This study was performed to evaluate 
the outcomes of laparoscopic hydrocelectomy for treatment of ESCHs in adults.
Methods The medical charts of 49 patients who underwent laparoscopic transabdominal hydrocelectomy for ESCHs from 
January 2015 to December 2020 at a single institution were retrospectively reviewed. The patients were divided into those 
with and without an IH. Laparoscopic hydrocelectomy was performed, and the internal inguinal ring was closed with ili‑
opubic tract repair (IPTR) or transabdominal preperitoneal (TAPP) hernioplasty depending on the presence of an IH. The 
patients’ age, ESCH location, postoperative complications, recurrence, and operating time were examined.
Results The patients’ mean age was 46.7 (20–77) years. All patients underwent laparoscopic hydrocelectomy without open 
conversion. ESCHs were more common on the right side (35/49, 71.4%) than on the left (14/49, 28.6%). The presenting 
symptom in all patients was inguinal swelling. The ESCH was located inside the inguinal canal in 47 patients and protruded 
to the abdominal cavity from the inguinal canal in 2 patients. After laparoscopic hydrocelectomy, 32 patients without an 
IH underwent IPTR and 17 patients with an IH underwent TAPP hernioplasty. The mean operating time was shorter in the 
IPTR than TAPP hernioplasty group. The postoperative complications and hospital stay were not different between the two 
groups. There were no recurrences in either group.
Conclusions Laparoscopic hydrocelectomy with IPTR or TAPP hernioplasty is safe and feasible for treatment of ESCHs 
in adults.
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An encysted spermatic cord hydrocele (ESCH) is one of the 
various causes of inguinal swelling in men. An ESCH in the 
inguinal canal is caused by central fluid accumulation with 
obliteration of the distal and proximal of processus vagi‑
nalis [1]. An ESCH is often misdiagnosed as an incarcerated 
inguinal hernia (IH) on physical examination; however, it 
is easily diagnosed with ultrasonography, which shows an 
ESCH as a round, hypoechoic lesion in pediatrics and adults 
[2, 3]. The types of hydroceles that occur in men are scrotal 

hydroceles, communicating hydroceles, and ESCHs. Many 
reports have described the treatment of scrotal hydroceles 
and communicating hydroceles, but few have focused on the 
treatment of ESCHs.

Complete excision is the recommended treatment for 
symptomatic ESCHs. Laparoscopic operations have recently 
become widely used for inguinal disease. Laparoscopic 
hydrocelectomy for ESCHs in pediatric male patients has 
been reported [2]. Open hydrocelectomy has been described 
in several case reports of ESCHs in adults [3–5]; to the best 
of our knowledge, however, there has been no report of a 
consecutive series of laparoscopic hydrocelectomies with 
statistics on the efficacy, safety, and natural history of ESCH 
treatment in adults. The recommended treatment in pediatric 
patients is hydrocelectomy and high ligation [6], but in adult 
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patients, high ligation alone as a method to cover the internal 
ring can increase the risk of recurrence. Most of the case 
reports to date have described hydrocelectomy by the open 
approach, and recurrence has not been reported because of 
the lack of follow‑up [7]. In one case, however, hernioplasty 
was performed to treat the funicular type [8]. In addition, 
hydrocelectomy and mesh implantation are required if an 
ESCH is accompanied by an IH.

After laparoscopic hydrocelectomy, we performed 
transabdominal preperitoneal (TAPP) hernioplasty for 
ESCHs with an IH and iliopubic tract repair (IPTR) for 
ESCHs without an IH as a method of covering the internal 
ring. The present study was performed to evaluate the safety 
(complications and operating time) and efficacy (recurrence 
rates) of laparoscopic hydrocelectomy with IPTR or TAPP 
hernioplasty in treating ESCHs in adults.

Materials and methods

This was a retrospective observational cohort study. From 
January 2015 to December 2020, 2177 patients with an 
inguinal bulge underwent laparoscopic repair at Damsoyu 
Hospital (Fig. 1). Of these patients, 2128 patients who had 
an IH without an ESCH were excluded. Finally, 49 patients 
were included in this study. All patients were diagnosed 
with an ESCH by ultrasonography (Fig. 2). They were then 
divided into those with and without an IH (Fig. 3). Lapa‑
roscopic hydrocelectomy was performed, and the internal 
inguinal ring was closed by IPTR or TAPP hernioplasty 
depending on the presence of an IH. We considered that con‑
ventional TAPP hernioplasty was overtreatment for ESCH 
without IH. Therefore, the patients were divided into an 
ESCH with IH group and an ESCH without IH group. Post‑
operative pain after 1 month was evaluated using a numeric 

Fig. 1  Flowchart of patient 
inclusion and exclusion

Fig. 2  Ultrasonographic find‑
ings in men with an inguinal 
bulge. a Inguinal hernia with 
no cystic lesion in the inguinal 
canal. b Encysted spermatic 
cord hydrocele appears as an 
oval hypoechoic lesion in the 
inguinal canal
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rating scale (0–10 points) [9]. This study was approved by 
the institutional review board of our hospital.

Laparoscopic hydrocelectomy with IPTR or TAPP 
hernioplasty

All procedures were performed with the patients under 
general anesthesia in the supine position. The laparo‑
scopic system comprised a 5.0‑mm camera and instru‑
ments. A transumbilical incision was made, and a trocar 
was inserted to create carbon dioxide pneumoperitoneum 
that was maintained at 8–10 mmHg. Two other instru‑
ments were inserted through separate 5.0‑mm stab inci‑
sions in the lateral abdomen. Intracorporeal hydrocelec‑
tomy was then performed (Fig. 4). When the ESCH was 

pulled into the abdominal cavity with a grasper, a distinct 
dissection plane between the hydrocele and the peritoneum 
could be identified. As the ESCH was continuously pulled 
into the abdominal cavity, the peritoneum attached to the 
hydrocele was pushed away in the opposite direction from 
which the ESCH was being pulled. Through this process, 
the vas deferens and spermatic vessel become located far 
enough away from the hydrocele that they were not at risk 
of injury. As the dissection progressed, the ESCH was 
gradually drawn into the abdominal cavity. The resected 
ESCH was extracted through the right lateral port site. 
After hydrocelectomy, the internal ring was covered by 
IPTR or TAPP hernioplasty (Fig. 4). The peritoneum was 
repaired using absorbable multifilament suture (2–0 Vic‑
ryl; Ethicon Inc., Somerville, NJ, USA).

Fig. 3  Types of encysted spermatic cord hydroceles. a Encysted sper‑
matic cord hydrocele in the inguinal canal (white arrow). b Encysted 
spermatic cord hydrocele (white arrow) protruding into the abdomi‑
nal cavity from the inguinal canal. c Encysted spermatic cord hydro‑

cele with an inguinal hernia. d Internal ring after hydrocelectomy. IH 
indirect hernia, IR internal ring, IEV inferior epigastric vessel, VD vas 
deferens, GV gonadal vessel

Fig. 4  Laparoscopic hydrocelectomy for treatment of encysted sper‑
matic cord hydrocele by iliopubic tract repair or transabdominal pre‑
peritoneal hernioplasty. a Encysted spermatic cord hydrocele without 
an inguinal hernia. b Hydrocelectomy. c First stitch of iliopubic tract 
repair (suture of iliopubic tract and transversus abdominis fascia). d 

High ligation after iliopubic tract repair. e Encysted spermatic cord 
hydrocele with an inguinal hernia. f Hydrocelectomy. g Preperitoneal 
space dissection. d Mesh implantation. IPT iliopubic tract, TAF trans‑
versus abdominis fascia
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Statistical analysis

All statistical analyses were performed using R software 
version 3.6.1 (R Development Core Team, Vienna, Aus‑
tria; http:// www.R‑ proje ct. org). Continuous variables are 
presented as mean and range, whereas categorical variables 
are presented as frequency and percentage. The Wilcoxon 
rank‑sum test was used to test for normality of continuous 
variables. Fisher’s exact test or the χ2 test was used for cat‑
egorical variables. A p value threshold of 0.05 was chosen, 
and any univariate p value of ≤ 0.05 was considered statisti‑
cally significant.

Protocols and follow‑up

Patients were permitted to ingest liquids postoperatively 
after 2 h of observation. The protocol for our institution stip‑
ulates that patients can be discharged once their condition 
remains stable and they are comfortable performing walking 
and eating. Routine outpatient follow‑up included physical 
examinations 1 week, 1 month, and 1 year postoperatively 
and a telephone interview every year. Telephone interviews 
were performed to obtain information on patients’ postop‑
erative statuses, such as pain and complications.

Results

The patients’ characteristics are shown in Table  1. All 
patients presented with inguinal swelling. In the laparo‑
scopic view, two types of ESCHs were observed: the hour‑
glass type buried in the canal (47 cases) and the protruding 
intra‑abdominal type (2 cases). The main symptom was dis‑
comfort in 44 patients and pain in 5 patients. The surgical 
outcomes are shown in Table 2. After laparoscopic hydroce‑
lectomy, 32 patients without an IH underwent IPTR, and 17 
patients with an IH underwent TAPP hernioplasty. The mean 
operating time was shorter in the IPTR group than in the 
TAPP hernioplasty group. Postoperative complications, the 
hospital stay, and the pain score were not different between 
the two groups. The mean follow‑up period was 56.4 ± 23.7 
(16–83) months in the IPTR group and 41.9 ± 25.1 (13–83) 
months in the TAPP hernioplasty group. There were no 
recurrences in either group during follow‑up period.

Discussion

Laparoscopy is being increasingly used to treat disorders 
in the inguinal canal; however, there is little information on 
surgical treatment of ESCHs in adult patients. This article 
reports a series of 49 patients with ESCHs treated with lapa‑
roscopic hydrocelectomy. The prevalence of ESCHs in adult 

patients has not been accurately reported, but the prevalence 
of ESCHs in pediatric patients with an inguinal bulge has 
been reported as 1.9% [2]. In this study, the prevalence of 
ESCHs in men with an inguinal bulge was 2.6%.

Clinically, an ESCH presents as a pain or discomfort with 
an inguinal swelling that is usually nonreducible and is dif‑
ficult to differentiate from an IH by clinical examination. 
The swelling does not spontaneously reduce, thus mimicking 
an incarcerated IH. A few case reports have described hem‑
orrhagic or inflammatory ESCHs with acute severe pain‑
ful swelling. In the present series, the ESCHs invariably 
contained serous fluid, and the patients did not complain 
of acute pain.

In this study, 5 (10.2%) patients reported chronic pain 
and the remaining 44 (89.8%) patients reported discomfort. 
Although there has been no report of an ESCH undergoing 
a malignant change, treatment is needed to resolve the pain 
and discomfort. Open surgery with a skin crease incision 
was used in many previous case reports of hydrocelectomy 
[3–5]. Our experience performing laparoscopic hydrocelec‑
tomy in pediatric male patients [2] suggests that it is reason‑
able to try this procedure for adult patients with ESCHs.

Hydrocelectomy is not difficult with complete removal 
of the ESCH while preserving the spermatic vessels and vas 
deferens. After hydrocelectomy, the open internal ring needs 
to be resolved. For patients with an ESCH accompanied by 
an IH, TAPP hernioplasty may be the best treatment choice. 
However, treatment of an ESCH without an IH using TAPP 
hernioplasty may be overtreatment. Therefore, in this study, 

Table 1  Patients’ demographics

Categorical variables are shown as n (%)
Continuous variables are presented as mean ± standard deviation 
(range)

Study group (n = 49)

Age, years 46.8 ± 17.0 (20–77)
Body weight, kg 65.2 ± 9.8 (50–98)
Laterality
 Right 35 (71.4)
 Left 14 (28.6)

Location of cord hydrocele
 Inguinal canal 47 (95.9)
 Abdominal cavity 2 (4.1)

Symptom
 Discomfort 44 (89.8)
 Pain 5 (10.2)

Combined inguinal hernia 17 (34.7)
Operation time, min 27.0 ± 8.8 (19–60)
Postoperative hospital stay, days 0.4 ± 0.5 (0–1)
Recurrence 0 (0.0)
Follow‑up period, months 51.4 ± 24.9 (13–83)

http://www.R-project.org
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TAPP hernioplasty was performed for ESCHs with an IH, 
and IPTR was performed for ESCHs without an IH. The 
Nyhus groin hernia classification system is used worldwide 
[10]. Nyhus [11] classified primary indirect IHs as type II 
and IIIB. A type II IH comprises only a dilated internal ring, 
while a type IIIB IH comprises a dilated internal ring with 
encroachment on the transversalis fascia of Hesselbach’s tri‑
angle. It has been proposed that IPTR alone is sufficient for 
treating a type II IH, whereas an implanted mesh is required 
for a type IIIB IH [12]. For patients with an ESCH without 
an IH, when the Nyhus classification is applied to the inter‑
nal ring after hydrocelectomy, the internal ring is classified 
as type II. Mesh implantation may constitute overtreatment 
for an ESCH without an IH. Many reports have described 
laparoscopic IPTR [13–16]. We believe that surgeons must 
maintain the beneficial aspects of the old operation while 
transitioning to the new operation.

This study has some limitations. Only laparoscopic 
operations were performed; thus, no comparison with open 

surgery could be made. Although the number of patients 
(n = 49) included in our study may seem small compared 
with the number of patients included in studies on other dis‑
eases, this study is considered valuable in that the prevalence 
of ESCHs is low and there are few reports on this condition.

Conclusion

Although, ESCHs do not occur in adults as often as in pedi‑
atric patients, they require treatment because of pain and 
discomfort. Laparoscopic hydrocelectomy with IPTR or 
TAPP hernioplasty is a safe and feasible method for treat‑
ing ESCHs in adults.
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Hospital for assisting with the statistical analysis and organizing the 

Table 2  Comparison between 
TAPP hernioplasty group and 
IPTR group

Categorical variables are shown as n (%)
Continuous variables are presented as mean ± standard deviation (range)
TAPP transabdominal preperitoneal, IPTR iliopubic tract repair, BMI body mass index, NRS numeric rating 
scale, NA not applicable
*Most p values represent comparisons of categorical variables, which were tested using the χ2 test. Con‑
tinuous variables were tested using the Wilcoxon rank‑sum test and t test

TAPP hernioplasty group
(n = 17)

IPTR group (n = 32) p Value*

Age (years) 55.5 ± 14.6 (29–76) 42.1 ± 16.5 (20–77) 0.006
Body weight (kg) 63.7 ± 7.3 (52.0–77.8) 66.0 ± 11.1 (50.0–98.0) 0.691
BMI (kg/m2) 22.0 ± 1.8 (19.1–25.2) 22.2 ± 3.1 (16.9–30.9) 0.816
Laterality 0.367
 Right 14 (82.4) 21 (65.6)
 Left 3 (17.6) 11 (34.4)

Location of cord hydrocele 1.000
 Inguinal canal 16 (94.1) 31 (96.9)
 Abdominal cavity 1 (5.9) 1 (3.1)

Symptom 0.816
 Discomfort 16 (94.1) 28 (87.5)
 Pain 1 (5.9) 4 (12.5)

Operation time (min) 31.9 ± 8.9 (25–60) 24.3 ± 7.6 (19–48)  < 0.001
Postoperative hospital stay, days 0.4 ± 0.5 (0–1) 0.3 ± 0.5 (0–1) 0.651
Postoperative complications 1 (5.9) 1 (3.1) 1.000
 Hematoma 0 0
 Seroma 1 1
 Surgical site infection 0 0
 Chronic inguinodynia 0 0

NRS pain score
 1 month postoperatively 0.6 ± 0.5 (0–1) 0.9 ± 0.3 (0–1) 0.064

Time to return to daily life, days 5.2 ± 1.4 (3–7) 4.9 ± 1.3 (3–7) 0.399
Recurrence 0 (0.0) 0 (0.0) NA
Follow‑up period, months 41.9 ± 25.1 (13–83) 56.4 ± 23.7 (16–83) 0.074
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