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Abstract:  
Background: To compare the new minimally access hydrocelectomy versus Jaboulay’s procedure regarding 
operative outcome and patient’s satisfaction. Minimal access hydrocelectomy surgery is a novel procedure and 
there is an adequate literature about the benefits of this surgical technique. In India, still in many hospitals we 
are practicing only conventional hydrocelectomy (Jaboulay’s procedure) and Lord’s plication techniques for the 
treatment of hydrocele. These techniques have its own complications. Based on this aim of our study is to 
compare the operative outcomes among the primary vaginal hydrocele patients those underwent minimal access 
hydrocelectomy and conventional hydrocelectomy and also to compare the operating time and hospital stay 
among the primary vaginal hydrocele patients those underwent minimal access hydrocelectomy and 
conventional hydrocelectomy. 
Materials and Methods: A total of 60 adult patients were divided into two groups A and B. Group A patients 
was subjected to conventional surgical hydrocelectomy (Jaboulay’s procedure) and group B patients were 
subjected to the new minimal access hydrocelectomy. A questionnaire was designed which contained the details 
of patient’s name, age, sex, symptoms or presenting complaints, duration of the swelling, site of the swelling, 
operating time in minutes, post-operative complications if any and duration of the hospital stay in hours. 
Results:  In our study group among conventional hydrocelectomy patients, 93% of the patients presented with 
post-operative complications. Only 7% had no post-operative complications. Only 10% of the study participants 
underwent minimal separation hydrocelectomy presented with edema and hardening and only 7% presented 
with wound infection. The difference in the operative time was statistically significant mean operating time in 
conventional hydrocelectomy (30.83 minutes) than minimal separation hydrocelectomy (17.93 minutes) .Same 
was with hospital stay conventional hydrocelectomy (80.50 hours) more than minimal separation hydrocelecto-
my (48.57 hours). 
Conclusion: Hydrocelectomy is considered the gold standard technique for the treatment of hydrocele and the 
minimally access maneuvers provide the best operative outcomes regarding scrotal edema and hardening and 
patient’s satisfaction when compared to conventional eversion-excision hydrocelectomies. 
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Introduction 

Hydrocele is an abnormal collection of serous fluid 
in a part of the processes vaginalis, generally the 
tunica. Hydrocele is the most common benign 
swelling of the scrotum. The occurrences of 
hydrocele are estimated as 1% among the adult 
male population. “Primary vaginal hydrocele is 
well-defined as abnormal accumulation of serous 
fluid in tunica vaginalis.” Secondary hydrocele 
occur subordinate to disease of the testes and 
epididymis and its management mainly comprises 

of treatment of the underlying cause. Filarial 
hydrocele and chylocoele account for 80% of 
hydrocele in some humid countries where the 
parasite, Wuchereria Bancrofti, is endemic. [1] 
Hydrocele is very common appearance in tropical 
countries especially where filariasis is dominant. In 
India the highest incidence is seen along the coastal 
belt where the filariasis is common. Aspiration and 
sclerotherapy with doxycycline are the main 
nonsurgical treatment option for the hydrocele. [2] 
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Aspiration and injection of sclerosant can cause 
severe pain, and simple aspiration has to be 
recurrent and carries risk of infection and 
hematoma formation. Hydrocelectomy remains the 
treatment of choice for the management of 
hydroceles. Surgery has been the normal and 
traditional treatment of choice for hydrocele and 
which is relatively simple and usually known. [3] 

Surgical treatment of idiopathic hydrocele 
comprises basic techniques–Winkelmann’s partial 
excision, Lord’s plication and eversion of the sac.  
Jaboulay’s eversion of the sac and radical excision 
of the sac. Congenital hydrocoele is treated by 
herniotomy. The most common surgical procedures 
for the hydrocele are Lord’s plication and 
Jaboulay’s procedure. The technique, devised by 
Lord and it may also apply to repair a hydrocele, 
and it is quick and relative bloodless since the sac 
is not dissected. These operations are minor 
surgical procedures and that can be performed in an 
out-patient setup with the success rate of 80% to 
98%. [4-6] 

Hydrocelectomy through the eversion procedures 
for hydrocele may cause postoperative discomfort 
and temporary limitations of normal activities. Also 
the complications such as persistent swelling, 
hematoma, infection, chronic pain and decreased 
fertility. Complications arises in the following 
procedures include infection, hematoma formation, 
persistent swelling or recurrence of the hydrocele 
and chronic pain. Although hydrocelectomy and 
spermatocelectomy are done commonly in general 
urological practices, there is a definite insufficiency 
of knowledge describing the complication rates for 
these operations in the peer reviewed literature. 
Therefore we followed all the hydrocele surgeries 
done in our hospital to well capture of the 
incidence of complications following these 
procedures. [7,8] 

Since this information appears to be under this 
reported in the previous and current literature. 
However, now days there are few prospective 
studies comparing the results of the various 
surgical techniques. Minimal access 
hydrocelectomy surgery is a novel procedure and 
there is an adequate literature about the benefits of 
this surgical technique. In India, still in many 
hospitals we are practicing only conventional 
hydrocelectomy (Jaboulay’s procedure) and Lord’s 
plication techniques for the treatment of hydrocele. 
These techniques have its own complications. Only 
a very few publications have studied the benefits of 
minimal access hydrocelectomy over the 
conventional procedure and there were no studies 
which involved Indian population. [9-11] 

Based on this aim of our study is to compare the 
operative outcomes among the primary vaginal 
hydrocele patients those underwent minimal access 

hydrocelectomy and conventional hydrocelectomy 
and also to compare the operating time and hospital 
stay among the primary vaginal hydrocele patients 
those underwent minimal access hydrocelectomy 
and conventional hydrocelectomy. 

Materials and Methods 

This study was done at Department of General 
Surgery, Govt. Omandurar Medical College, 
Chennai. For period of 6 months among patients 
attended the surgery OPD with scrotal swelling for 
evaluation. Those subjects diagnosed as primary 
vaginal hydrocele and willing for the surgery in age 
group 18-56 years in males were included in study 
whereas those patients presented with 
spermatocele, testicular malignancies and scrotal 
hematocele and having filarial scrotum requiring 
scrotoplasty were not included in this study. 

The study is conducted as a single blinded 
Randomized Control Trial with two arms – one arm 
of subjects with hydrocele who underwent minimal 
separation hydrocelectomy and the other arm of 
subjects with hydrocele who underwent 
conventional hydrocelectomy (Jaboulay’s 
procedure). The total sample size estimated is 60 
with 30 subjects in each arm. 

The randomization technique was commenced 
before the start of the procedure. There was 60 
sealed envelopes were made ready with sequential 
number from 1 to 60. Each envelope contained a 
computer generated random number inside in it. 
Based on the random number, the subjects were 
allocated and the respective surgeries were done. 

Each patient was assessed in detail about their 
history and complete physical examination was 
done. Fluctuation and Trans-illumination was used 
for confirming the diagnosis of hydrocele. Basic 
laboratory investigations like complete blood count 
and urine routine examinations were done. USG 
Scrotum was done in all patients. Inj. ceftriaxone 
1gm IV at the time of induction of anesthesia or 
just after the administration of spinal anesthesia 
was given followed by another dose 2 h 
postoperatively. 

After the induction of spinal anesthesia, antibiotic 
ceftriaxone 1gm iv was given intravenously 
followed by one more dose 2 hours post-
operatively. The testis was delivered through an 
incision in the scrotum and the tunica was opened 
and everted and most of the hydrocele sac was 
resected with electrocautery and leaving a 
reasonable cuff along the borders of the testicle. 
Bleeding was controlled by a running suture 
closing the free edges of the hydrocele sac and 
homeostasis was secured by the aid of 
electrocautery. Standard 2 layer closure which was 
used to close the scrotum with small tube drain. 
Patients were followed up on second day for scrotal 
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edema and hematoma and the drain was removed 
on third day. Minimal Separation Hydrocelectomy 
procedure was done as follows- A small scrotal 
incision of about 2cm long was made and incision 
of the Dartos muscles in the same line was made 
using with electro cautery. The parietal tunica 
vaginalis (PTV) was identified grasped and 
minimal blunt dissection was made by the help of 
the index finger. A small hole was made for the 
aspiration of hydrocele fluid. Then a disc of tissue 
was excised of the parietal tunica vaginalis about 
double of the skin incision dimension using 
electrocautery. The edge of the visceral surface of 
the tunica vaginalis was sutured to the parietal layer 
of the tunica vaginalis and then to the Dartos 
muscle and all was sutured to scrotal skin in an 
everted manner aim to expose the visceral tunica 
toward scrotal skin. If the visceral surface of the 
tunica vaginalis is sutured to the Dartos, eversion 
will be created. Then when this everted structure is 
sutured to the scrotal skin, it will be in contact the 
sac with lymph-rich subcutaneous tissues. A drain 
was kept in place and discharge was allowed for 
one day. Patients were followed up on second day 
for scrotal edema and hematoma and the drain was 
removed on same day. 

A questionnaire was designed which contained the 
details of patient’s name, age, sex, symptoms or 
presenting complaints, duration of the swelling, site 
of the swelling, operating time in minutes, post-
operative complications if any and duration of the 
hospital stay in hours. 

Continuous variables were presented in the form of 
descriptive statistics (mean and standard deviation) 
and categorical variables in the form of frequency 
distributions and percentages. Association between 
categorical variables is tested using Chi square tests 
and Fisher exact tests. Association between 
continuous variables and a grouping variable were 

tested using student‘t’ test. SPSS Version 24 was 
used for analysis. 

Results 

In our study population of 60 patients most com-
monly 18 patients were in 41-50 age group and 15 
patients in 51-60 age group. There was not much 
difference between surgical methods. The differ-
ence in the distribution of study participants in the 
both groups was statistically insignificant. 

The presentation of symptoms of the patients is 
almost equal in both groups of the study population 
and the difference in the distribution is statistically 
insignificant. Most commonly it was painless scro-
tal swelling, few cases has discomfort in scrotal 
region 

The presentation of side of hydrocele of patients in 
the both groups had no much difference with right 
side (n=27) more common followed by left side 
(n=24) and a few by both sides (n=9). The differ-
ence in the distribution is statistically insignificant. 

The mean duration of hydrocele of patients in the 
both groups of the study population had only a mild 
difference which was not statistically significant. 
The range of duration of hydrocele was 16 years (1 
to 17 years) in both the study groups.  

In our study population among conventional hydro-
celectomy patients, 93% of the patients presented 
with edema and hardening out of which 33% also 
presented with wound infection and 3% also pre-
sented with hematoma. Only 7% had no post-
operative complications. Only 10% of the study 
participants underwent minimal separation hydro-
celectomy presented with edema and hardening and 
only 7% presented with wound infection. 83% of 
the patients didn’t experience any post-operative 
complications. The difference in the distribution of 
edema and hardening among the patients in the two 
study groups was statistically significant. 

Table 1: Distribution of post-operative complications 
Postop Complications Procedure Total Fisher ex-

act p value Conventional 
Hydrocelectomy 

Hydrocelectomy with 
Minimal Separation 

Edema and Hardening 17 (56.7%) 3 (10%) 20 (100%) <0.001 
Edema and Hardening with Wound 
Infection 

2 (6.7%) 0 (0%) 2 (100%) 0.246 

Edema and Hardening with Hema-
toma 

1 (3.3%) 0 (0%) 1 (100%) 0.5 

Wound Infection 0 (0%) 2 (6.7%) 2 (100%) 0.246 
 
Taking into account, the overall post-operative 
complications suffered by the patients in both 
groups of the study population, the conventional 
hydrocelectomy group had more incidences of 
post-operative complications.  

Around 67% of the patients belonged to conven-
tional hydrocelectomy group of the study popula-

tion suffered complications whereas only 17% of 
the patients belonged to minimal separation hydro-
celectomy group suffered complications.  

The difference in the distribution of operative time 
of the patients underwent two different surgical 
procedures were statistically significant with higher 
mean operating time in conventional hydrocelec-
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tomy (30.83 minutes)  than minimal separation hydrocelectomy (17.93 minutes). 
Table 2: Distribution of time of hospital stay (in hours) of the patients in the two groups 

Variable Group Mean SD P Value 
Hospital Stay 
 (Hours) 

Conventional Hydrocelectomy 80.50 13.45 0.0001 
Hydrocelectomy with Minimal Separation 48.57 21.19 

 
The difference in the distribution of time of hospi-
tal stay of the patients underwent two different sur-
gical procedures was statistically significant with 
higher mean time of hospital stay in conventional 
hydrocelectomy (80.50 hours) than minimal separa-
tion hydrocelectomy (48.57 hours) . 

Discussion 

The mean age of the participants in the study popu-
lation was 47.7 ± 14.15 years with a minimum of 
21 years to a maximum of 80 years. This age dis-
tribution was almost close to the Saber study which 
was included participants from 18 to 56 years with 
a mean of 37 ± 11.4 years. The mean operating 
time among those patients who underwent conven-
tional hydrocelectomy was 30.83 ± 2.9 minutes 
with the range of 25 to 35 minutes and those who 
underwent the Minimal separation hydrocelectomy 
was 17.93 ± 1.28 minutes with a range of 15 to 20 
minutes. The difference in the mean time between 
the two surgical procedures was statistically signif-
icant (p <0.01). Similarly in Saber study, the oper-
ating time for conventional hydrocelectomy was 
slightly higher with mean of 32.5 ± 4.76 minutes 
up to a maximum of 40 minutes and the operating 
time for minimal access hydrocelectomy was 
slightly lower with mean of 15.1 ± 4.24 minutes 
with a range of 12 to 18 minutes. The difference in 
mean operating time between the two procedures 
was statistically significant (p < 0.02). 

The mean time of hospital stay among the patients 
who underwent conventional hydrocelectomy was 
80.5 ± 13.45 hours with a range of 48 to 98 hours 
and those who underwent Minimal access hydro-
celectomy was 48.57 ± 21.19 hours with a range of 
25 to 95 hours.  The difference in the mean time 
between the two surgical procedures was statistical-
ly significant (p <0.01). In Saber study, the mean 
time of hospital stay for conventional hydrocelec-
tomy was lower with mean of 21.19 ± 11.65 hours 
with a range of 12 to 48 hours and the mean time of 
hospital stay for minimal access hydrocelectomy 
was lower with mean of 13.48 ± 6.38 hours with a 
range of 10 to 30 hours. But the difference in the 
above mean time of hospital stay between two pro-
cedures was not statistically significant (p > 0.05). 
This could be attributed to the geographical differ-
ences in the protocol management of the cases in 
the hospital. The differences may be due to availa-
ble resources and sufficient health care providers. 

The overall complication rate (percentage of pa-
tients experienced any complication) among the 
patients underwent conventional hydrocelectomy 

was 66.6% whereas it was very low among patients 
underwent minimal separation hydrocelectomy of 
16.6% and the difference in this distribution was 
statistically significant (p<0.001).  

The low complication rate among the minimal sep-
aration group was supported by the Schwartz study 
which states an overall complication rate among 
patients underwent minimal access hydrocelectomy 
was 12.7% and also showed a statistically signifi-
cant difference from the complication rate among 
patients underwent conventional hydrocelectomy 
(37%). [12-14] The most common complication of 
the patients undergoing hydrocelectomy is edema 
and hardening. In the present study, 57% of the 
patients who underwent conventional hydrocelec-
tomy suffered from edema and hardening over the 
surgical site post-operatively compared to 10% 
incidence in the patients who underwent minimal 
separation hydrocelectomy.  

This difference in the distribution was also statisti-
cally significant. This is additive to the evidence 
produced by Saber study which also showed a sig-
nificant difference in the distribution of edema and 
hardening among the patients between convention-
al hydrocelectomy (25%) and minimal access hy-
drocelectomy (5%). The next common complica-
tion following hydrocelectomy is hematoma over 
the surgical site.  Only 3% of the patients who un-
derwent conventional hydrocelectomy had inci-
dence of hematoma whereas there was no incidence 
of hematoma in patients underwent minimal sepa-
ration hydrocelectomy. In the Saber study also 
there was zero incidence of the hematoma in pa-
tients who underwent minimal access hydro-
celcetomy. [15-17] 

Edema and hematoma are the most common in 
excision and eversion technique (conventional hy-
drocelectomy). This is because of wide dissection 
and excessive handling of the hydrocele sac during 
the surgery. In the minimal separation hydrocelec-
tomy a disc of the hydrocele sac is pulled and re-
sected through a small scrotal incision with mini-
mal dissection. The other complications following 
hydrocelcetomy are wound infection which is very 
negligent among both groups of patients. This was 
similar to previous studies. [18,19]. 

Conclusion 

From our study it can be concluded that both the 
procedures are safe in both experienced and young 
surgeon hands. So far as post-operative hematoma, 
fever, scrotal edema and attainment of normal size 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Santhi et al.                                                                                      International Journal of Pharmaceutical and Clinical Research 

1074 

of scrotum is concerned both the procedures are 
comparable. However compared to conventional 
procedure, Minimal access procedure has a shorter 
duration of surgery, less post-operative pain and a 
significant shorter duration of post-operative hospi-
tal stay.   
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