
Abstract 

High ligation of the Patent Processus Vaginalis (PPV) is conventionally performed for communicating hydroceles, as it is believed 
to decrease the likelihood of recurrence. The objective of this study was to compare complication rates in children who had excision 
and ligation of PPV and those who had excision without ligation of PPV during surgery for communicating hydrocele. The study 
was a prospective randomized study of children with communicating hydroceles. Participants were randomized into two groups: lig-
ation and non-ligation. Post-operative complications were systematically documented. Data were entered and analyzed using the 
Statistical Package for Social Sciences (SPSS) (IBM Corp.; Armonk, USA) version 21. Results were presented as percentages and 
in tabular form. Student's t-test was applied for comparisons of quantitative variables, while the chi-square test was used for quali-
tative variables. A p-value of less than 0.05 was considered statistically significant. Sixty-eight patients (65 males) with 70 commu-
nicating hydroceles (two bilateral hydroceles) aged 1 to 15 years were included. Three patients had scrotal hematoma (4.3%). Of 
these, 2 (2.9%) occurred in the non-ligation group and 1 (1.4%) in the ligation group (p=0.56). The scrotal hematoma resolved over 
14-21 days. The mean duration of surgery for the non-ligation group was 32.8±5.1 minutes; for the ligation group, it was 34.4±9.8 
minutes, and they were comparable (p=0.394). There was no recurrence and no development of an inguinal hernia. There is no sig-
nificant difference in complication rates between the ligation and non-ligation of a patent processus vaginalis in pediatric commu-
nicating hydroceles. 
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Introduction 
Surgical treatment of communicating hydroceles is one of the 

common procedures performed by pediatric surgeons.1-4 The 
underlying embryological abnormality is the persistent patency of 
the processus vaginalis after birth. Traditionally, one of the essen-
tial components of surgical treatment for pediatric communicating 
hydroceles has been high ligation of the patent processus 
vaginalis.5,6 

High ligation of the patent processus vaginalis is considered 
essential to prevent recurrence after surgery for communicating 
hydrocele and inguinal hernia.7 However, several studies suggest 
that ligation of the patent processus vaginalis may not be necessary 
in adults and may even contribute to increased post-operative 
wound pain.7-10 

Some studies have found no significant difference in hernia 
recurrence rates between cases in which the patent processus vagi-
nalis is simply transected without ligation and those in which liga-
tion is performed.8,11,12 This is attributed to the rapid closure of 
peritoneal defects by the differentiation of in situ mesodermal 
cells.13 

There is a paucity of publications on the effect of non-ligation 
of the patent processus vaginalis for herniotomy in our setting. The 
present study was undertaken to serve as a benchmark for further 
studies on the topic in our environment. We hypothesize that non-
ligation of the patent processus vaginalis does not increase compli-

cation rates following surgery in children with communicating 
hydroceles. Therefore, this study aimed to compare the effect of 
non-ligation and ligation of the patent processus vaginalis on post-
operative complications following surgery for communicating 
hydroceles. 

 
 
 

Materials and Methods 
A prospective randomized study was conducted at the 

University of Nigeria Teaching Hospital, Ituku-Ozalla, Enugu, 
Nigeria. The hospital is a 500-bedded tertiary facility located in 
South-Eastern Nigeria. The study lasted from September 1, 2016 
to December 31, 2017, and participants were pediatric patients 
aged between 1 and 15 years who underwent surgery for commu-
nicating hydrocele. Ethical clearance was obtained from the 
University of Nigeria Teaching Hospital Research and Ethics 
Committee, with approval number NHREC/05/01/2008B-
FWA00002458-1RB00002323. The purpose and nature of the 
research were explicitly explained to each parent or caregiver, both 
verbally and in writing, with opportunities to ask questions before 
they provided written informed consent. They were assured that 
they were free to withdraw from the study at any time. Participants 
who met the inclusion criteria were grouped into 3: 1 to 5 years, 6 
to 10 years, and 11 to 15 years. Patients were consecutively 
enrolled in the study. 
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Sampling and randomization 
The required sample size was calculated using the formula for 

determining the sample size for two independent means:14 

 

n=2[﴾Zɑ + Zß﴿δ/d]2 

 

where: n= estimated sample size for each group; Zɑ= the probabil-
ity of making a type I error, =5% (that is, 95% confidence level) 
=1.96; Zß= the probability of making a type II error, =20% (that is, 
power of 80%) =0.84; d= estimated significant difference to be 
detected between the two means =5; δ= standard deviation =7 
(from pilot study); n=2[﴾1.96+0.84(7/5]2 =30.7=31 (approx) 
 
With 10% attrition rate being 3.1= 3 (approx)  
n=31+3=34 
Hence, the total sample size, 2n=68 

 
Participants who met the study criteria were recruited consec-

utively. A research assistant conducted simple random sampling 
using a double-blind approach. Sixty-eight sealed envelopes were 
prepared: 34 containing folded papers labeled A and 34 containing 
folded papers labeled B. Group A (the study group) consisted of 
patients who underwent surgery without ligation of the patent pro-
cessus vaginalis; Group B (the control group) included those who 
had ligation of the patent processus vaginalis. The envelopes were 
mixed thoroughly in a bag before a participant picked one, and the 
process was repeated for every patient to maintain randomization. 
After it was picked, the envelope was not returned to the bag. 

In the study group, the sac was transected at the level of the 
internal ring without ligation; in the control group, ligation fol-
lowed transection of the PPV. The duration of surgery (from skin 
incision to completion of skin closure) was recorded. Patients were 
followed up at one week, one month, three-month, and six-month 
intervals post-operatively. At the first visit, patients were assessed 
for early wound complications (hematoma and surgical site infec-
tion); in subsequent visits, assessment for recurrent hydrocele and 
inguinal hernia was performed. Diagnosis of recurrent hydrocele 
and inguinal hernia was based on history and physical examina-
tion. Participants who were unable to return to the outpatient clin-
ics were contacted by telephone and assessed. If complications 
were suspected or reported, hospital visits were advised. 

Information regarding age, sex, parent or guardian’s phone 
number, duration of surgery, and post-operative wound complica-
tions was recorded. Data were entered into and analyzed using the 
Statistical Package for Social Sciences (SPSS) (IBM Corp.; 
Armonk, USA) version 21.0. Means and standard deviations for 
both participants’ age and surgery duration were calculated for 
each group. To determine whether there were significant differ-
ences between the groups, Student’s t-test was used to compare the 
mean age and mean duration of surgery. The normality of the data 
distribution was assessed beforehand to ensure the validity of the 

t-test results. The chi-square test was used to evaluate the relation-
ship between the surgical approach to the hydrocele sac and the 
occurrence of postoperative complications in the two groups. 
Before applying the chi-square test, expected cell counts were 
checked to confirm the suitability of the test. For all statistical 
analyses, a p-value of less than 0.05 was considered significant. 

This study adhered to the CONSORT guidelines for 
Randomized Controlled Trials (RCTs) to ensure completeness, 
transparency, and methodological rigor in reporting. 

 
 

Results 
A total of 68 pediatric patients were included in the study, with 

70 cases of communicating hydroceles, as two patients had bilater-
al involvement. Three patients (4.4%) were female, and 65 patients 
(95.6%) were male. The overall mean age of the participants was 
5.0±3.6 years, range 1-15 years. The mean ages of the participants 
in group A (non-ligation group) and group B (ligation group) were 
5.0±3.7 years (range: 1-15 years) and 4.9±3.7 years (range: 1-14 
years), respectively. The majority of participants in both groups 
were between 1 and 5 years, accounting for 62.9% (group A) and 
60.0% (group B). The largest proportion of participants in both the 
non-ligation and ligation groups fell within the 1-5 years age 
range, accounting for 62.9% and 60.0% of each group, respective-
ly. In contrast, the smallest proportion in both groups was observed 
in the 11-15 year age category (Table 1). 

The overall mean duration of surgery was 33.8±7.8 minutes. 
The mean duration of surgery for the non-ligation group was 
32.8±5.1, and 34.4±9.8 minutes for the ligation group; however, 
this difference in means was not statistically significant (p=0.394). 

Post-operative complications were observed in 3 (4.3%) 
patients within the first post-operative week and all were scrotal 
hematomas. Two cases (2.9%) of post-operative hematomas 
occurred in the non-ligation group, and one (1.4%) in the ligation 
group (p=0.56). All hematomas resolved spontaneously within 
four weeks (Table 2). 

 
 

Discussion  
This study was designed to compare the outcomes among chil-

dren who had ligation and excision of patent processus vaginalis 
and those who had excision without ligation of patent processus 
vaginalis during surgery for communicating hydrocele. The dura-
tion of surgery in each group was also assessed. 

The finding that there were more patients within the age range 
of 1 and 5 years corresponds with those of Tyler et al.,15 Parveen 
et al.,16 and Koranga et al.17 The predominance of males corre-
sponds with published literature indicating that pathologies associ-
ated with patent processus vaginalis are more common in 
males.18,19 
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Table 1. Age distribution of the patients between the two groups. 

Age (years)                                       Ligation (n=35; %)                                 Non-ligation (n=35; %)                                      p 

1-5                                                                         22; 62.9                                                                   21; 60                                                           0.96 
6-10                                                                        9; 25.7                                                                   10; 28.6                                                              
11-15                                                                      4; 11.4                                                                    4; 11.4                                                               
Mean age ± SD                                                    5.03±3.7                                                                  4.9±3.7                                                          0.97 
SD, Standard deviation. 



The majority of the patients in this study had right-sided 
hydroceles, which resonates with earlier reports on children with 
hydroceles.20-22 The later descent of the right testis during develop-
ment is thought to contribute to this. The non-ligation group had a 
shorter mean duration of surgery and aligns with the observations 
of Pant et al.23 and Rafiei et al.24 that non-ligation of patent proces-
sus vaginalis reduces the operation time, hence, the duration under 
general anesthesia. In a retrospective study involving 3208 orchi-
dopexies, Salimi et al.25 discovered that non-ligation of patent pro-
cessus vaginalis resulted in a significant reduction in operation 
time.  

Scrotal hematoma was the only complication observed in this 
study. This suggests that non-ligation of the hydrocele sac does not 
increase the risk of hematoma or surgical site infection. A similar 
finding was reported by Omid et al.,18 Tabrizan et al.,12 Mohta et 
al.,26 and Kishwar et al.27 In a prospective study of 104 cases of 
groin surgeries, Rafiei et al.24 reported three cases of scrotal 
hematoma in the non-ligation group and two cases of hematoma in 
the ligation group, similar to the pattern observed in the present 
study. Mohta et al.26 found that of 50 pediatric groin surgeries, no 
postoperative scrotal hematoma was recorded, supporting the argu-
ment that the transected processus vaginalis does not predispose 
patients to scrotal hematoma if it is not ligated. 

The finding that there was no post-operative inguinal hernia or 
recurrent hydroceles in both groups contrasts with Omid et al.18 

and Slamini et al.25 Omid et al. noted a 5.0% incidence of post-
operative hydrocele in their non-ligation group and 4.0% in the lig-
ation group. In the same study, there was no incidence of inguinal 
hernia in the non-ligation group; but there was a 0.5% rate of 
inguinal hernia in the group that had ligation of the processus vagi-
nalis. Slamini et al. reported five cases of post-operative hydro-
cele, two in the non-ligation group and three in the ligation group, 
following 2,659 herniotomies in patients with undescended testes. 
Their finding, however, was not statistically significant.  

Kishwar et al.27 reported that a post-herniotomy inguinal her-
nia can occur within 30 days of operation. This study, with a fol-
low-up period of 6 months, agrees with Cecanti et al.28 and Kumar 
et al.,13 and found no incidence of inguinal hernia or postoperative 
hydrocele. Likewise, Omid et al.18  and Tabrizan et al.12  reported 
no incidence of inguinal hernia with non-ligation of PPV after 1 
year and 1-3 years of follow-up. One explanation for this could be 
the fact that a defect created on the peritoneum (in this case, pro-

cessus vaginalis) would close through migration of in situ meso-
dermal cells.13 

The study is limited by the relatively small sample size and the 
fact that parts of some of the patients’ follow-up were conducted 
via audio telephone conversations, which might not be as accurate 
as physical examination during clinic visits. We suggest that fur-
ther studies involving multiple pediatric surgery centres be con-
ducted with a consequently larger sample size and a possible 
longer duration of follow-up to confirm the results of this study in 
our sub-region. From the foregoing, we recommend that non-liga-
tion of the processus vaginalis is a viable alternative, especially 
when a remnant of the sac inadvertently slips after transection at 
the level of the deep ring.  

 
 

Conclusions 
No statistically significant differences in clinical outcomes 

were noted between patients who underwent ligation of the patent 
processus vaginalis and those who did not. Throughout the follow-
up period, neither group experienced surgical site infections, recur-
rent hydroceles, nor the development of inguinal hernias, indicat-
ing comparable safety and efficacy for both surgical approaches. 
Therefore, ligation of the sac can be safely skipped in pediatric 
hydrocelectomies. 
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Table 3. Outcomes of the study. 

Outcome                                                    Ligation (n=35; %)                         Non-ligation (n=35; %)                                     p 

Scrotal hematoma                                                                 2                                                                    1                                                              0.56 
Surgical site infection                                                           -                                                                    -                                                                 - 
Hydrocele                                                                              -                                                                    -                                                                 - 
Hernia                                                                                    -                                                                    -                                                                 - 
Mean duration of surgery (minutes)                                  32.8                                                               34.4                                                           0.39 

Table 2. Diagnosis of the patients. 
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