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ABSTRACT

Background: A varicocele is an abnormal dilatation of veins in the pampiniform plexus of the spermatic cord. Several methods 
have been used for its treatment including open surgical ligation of the spermatic vein as well as laparoscopic and microsurgical 
varicocelectomy. Objective: To compare  laparoscopic  varicocelectomy with open varicocelectomy techniques in patients of 
varicocele in terms of operative time, duration of hospital stay, recurrence rate and effect on semen parameters. Methodology: 

thStudy Design: Randomized clinical trial Setting: Punjab Medical College and affiliated hospitals. Duration: 27  September 2014 
thto 26  September 2016. A total of 129 patients of varicocele were included in the study. All patients were diagnosed clinically as 

having varicocele. 43 patients underwent laparoscopic varicocelectomy (group A), 43 open varicocelectomy using 
retroperitoneal approach (group B) and 43 underwent open inguinal approach(group C). Outcome in terms of operative time, 
duration of hospital stay, recurrence rate and impact on semen parameters, was compared in three groups. The data was entered 
and analyzed by using SPSS version 20. Results The operative time and hospital stay in the laparoscopic group were significantly 
shorter than in retroperitoneal and inguinal  groups (P < 0.01). Recurrence rate was 18.6% in the open inguinal group, 16.27% in 
the retroperitoneal group, and 4.65% in the laparoscopic group. This lower rate of recurrence was statistically significant in the 
laparoscopic group (P < 0.05). Among the three groups, comparisons between preoperative and postoperative semen parameters 
revealed  improvements in sperm concentration and motility (P < 0.01). Conclusion: Outcome of laparoscopic varicocelectomy 
is better than open varicocelectomy techniques in patients of varicocele.
Keywords: Laparoscopic varicocelectomy, Open inguinal, Retroperitoneal, Varicocele ,Outcome.

INTRODUCTION
A varicocele is characterized by abnormal 
dilatation and tortuosity of the veins in the 
spermatic cord and is a correctable cause of 
fertility. Treatment option of varicocele is still 
debatable. Several methods have been used 
including open surgical ligation of the spermatic 
vein as well as laparoscopic and microsurgical 
varicocelectomy. Each technique has its own set of 
advantages and disadvantages and conflicting 
results have been obtained by different 

1,2,3,4,5studies.   This study was planned to compare 
the outcome of these therapeutic options in second 
and third grade varicocele because varicocele 
affects adult males and in half of them is the cause 
of infertility. There are very few studies done 
regarding the comparison of the two options in 
second and third grade varicocele and available 

5,6  
studies show conflicting results. The objective of 
this study was to compare the laparoscopic 
varicocelectomy with open varicocelectomy 
techniques in patients of varicocele in terms of 
operative time, hospital stay, recurrence rate and 
sperm parameters.

METHODOLOGY
Study Design: Randomized clinical trials. 

Setting: Punjab Medical College And Affiliated 
th

Hospitals, Faisalabad. Duration Of study: 27  
thSeptember 2014 to   26  September 2016. A total of 

129 patients of varicocele were included in the study. 
All patients were diagnosed clinically as having 
varicocele. Patients were allocated randomly in one 
of the three groups. 43 patients underwent 
laparoscopic varicocelectomy (group A), 43 open 
varicocelectomy using retroperitoneal approach 
(group B) and 43 underwent open inguinal approach 
(group C). Outcome in terms of operative time, 
duration of hospital stay, recurrence rate and impact 
on semen parameters, was compared in three groups. 
Sampling Technique: Consecutive  sampling 
Technique Inclusion  Criteria: Patients between 15-
60 years of age diagnosed  clinically as having 
varicocele (unilateral or bilateral) on the basis of 
following criteria: a: Grade 2 and Grade 3 varicocele 
(Diagnosed clinically) b: Symptoms of pelvic 
heaviness and dragging sensation in the scrotum 
(diagnosed clinically). Exclusion Criteria: a: Grade 
0 and Grade 1 varicocele (grade 0 diagnosed with 
doppler and grade 1 diagnosed clinically)as this can 
be managed conservatively. b: Presence of 
concurrent painful scrotal conditions e.g orchitis, 
epididymo-orchitis and trauma (diagnosed 
clinically). Grade 2 and 3were defined as;
Grade 2: palpable as a bag of worms without 
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8
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valsalva maneuver,
Grade 3: visible on inspection
Operative time was calculated from the time that 
lapsed between skin incision to skin closure in the 
open approach and from trocar insertion to trocar 
removal in laparoscopic approach. 
All patients underwent postoperative evaluations 
at one week to check the wound and then at 1 and 3 
months postoperatively. Thereafter, patients were  
followed-up every 3 months. The evaluations 
included physical examination, color Doppler 
ultrasonography of the scrotum and, in the 
infertility cases, semen analysis. The recurrence of 
a clinical varicocele was determined based on the 
findings from the physical examination and color 
Doppler ultrasonography. The mean length of the 
follow-up period was 12 months (range 8 to 15 
months). The data was entered and analyzed by 
using SPSS version 20.

RESULTS
A total of 129 patients were included in the study. 
The mean age in group A was 30.55± 9 years in 
group B 30.56±8 years and in group C 31.2± 8 
years.  Operative time in group A was 27.44±3.31 

minutes, in group B was 32.79±3.49 minutes and 
group C was 36.5±3.56 minutes. P-value between 
Group A and B was 0.0001 and  Group A and C was 
0.0001. Hospital stay in Group A was 2.04±1.25 
days, in group B 2.04±1.25 days  and in group C was 
3.96±1.27 days . P-value between groups A and B 
was 0.0003 and  Groups A and C was 0.0001. (Table 
I)

Recurrence in group A was 4.65%, in group B, 
16.27% and 18.6% in group C.  P-value between 
laparoscopic and retroperitoneal groups was  <0.050 
while p-value between laparoscopic and inguinal 
group  was  <0.030 (Table II)
Comparisons of the mean preoperative and 
postoperative semen parameters among the three 
groups showed significant improvement in sperm 
concentration and motility. (Table III)

DISCUSSION
Currently, popular varicocelectomy methods include 
the Palomo method, subinguinal method, 
laparoscopic method and sclerotherapy (internal 
spermatic vein embolization). The reports on various 
varicocele treatments with regard to outcomes and 

Table I: Comparison of operative time and hospital stay between three groups

 

Variables  Laparoscopic  (A)  Retroperitoneal  (B)  Inguinal  (C)  
P-value  (Group 

A&B)
 

P-value
(Group A&C)

Operative 
time(mins)

 

27.44±3.31

 
32.79±3.49

 
36.5±3.56

 
0.0001

 
0.0001

Hospital 
stay(days)

2.04±1.25 2.04±1.25 3.96±1.27 0.0003 0.0001

Table II: Recurrence in Three Groups

Table III: Semen parameters with three  surgical approaches before and after surgery.

Varicocelectomy

 

Sperm Parameters

 

Before 
Treatment

 

After Treatment

 (12 months)

 

P. Value

Laparoscopic 

 

Sperm count 
(x106/mL)

 

29.86±

 

5.06

 

42.56±5.99

 

0.01

Sperm motility (%)        35.88±

 

4.43

 

49.35±

 

5.05

 

0.01

 Retroperitoneal 

 
 

Sperm count 
(x106/mL)

 

31.15±

 

3.81

 

43.30±6.28

 

0.01

 

Sperm motility (%)        36.20±

 

8.78

 

48.94±

 

6.24

 

0.01

 

Open Inguinal

 
 

Sperm count 

 

(x 106/mL)

 

24.88±

 

6.78

 

38.47±5.17

 

0.01

 

Sperm motility (%) 31.45±7.11 47.70± 8.45 0.01
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terms of the most effective and least invasive 
7method  remains unknown.

Mean age of the patients was 30.55±8 years, This 
study showed that age is not significant factor for 
outcome of surgery. This fact is supported by 

7,8,9,10different studies.  Esteves et al, also showed 
mean age of 34.1±7 years consistent with this 

11
study.  Chiba et al showed mean age of 14 (12-

1217)years.  Coutinho et al showed mean age of 
13  18.4 years. Spinelle et al showed mean age of 
14 

14.5 years. Roserlu et al showed mean age of 
15 28.1(18-48) years.

This study showed laparoscopic varicocelectomy 
to be most time-saving procedure. Mean operative 
time for laparoscopic group was 27.44 ± 3.31 
minutes while mean operative time for open 
varicocelectomy (retroperitoneal) group was 
32.79±3.49 minutes and 36.5±3.56 minutes in 
open varicocelectomy (inguinal) group. This short 
operative time in laparoscopic group is related to 
increased magnification and easy access to 
testicular veins by this method.
Kupis et al, showed operative time of 21±7(min) 

9with laparoscopic varicocelectomy.  Wang et al 
showed operative time of 17.2±9.8(min) with 
l a p a r o s c o p i c  v a r i c o c e l e c t o m y  a n d  

10
31.02±12.8(min) with open varicocelectomy.
Esteves et al  showed  shorter operative time of 
34±5(min) with laparoscopic varicocelectomy 
and longer time of 60±9(min) with open 

11technique.
Chiba et al. showed mean operative time of 53(45-

1265) minutes.  Coutinho et al showed operative 
time of 36.4±10 (min) with laparoscopic 

13technique.
Al-Kandari et al showed operative time of 32±13 
(min) with laparoscopic group and 37±10 (min) 
with open technique which are comparable to this 

16 study. Barroso et al showed longer operative time 
of 53.5±12.02 (min) with laparoscopic technique 
and a shorter operative time of 30(min) with open 

17 
technique. Gargollo et al showed shorter 
operative time of 28± (min) with laparoscopic 

18
technique.
In our study recurrence rate was 4.65% in 
laparoscopic group, 16.27% in retroperitoneal 
group and 18.6% in inguinal group. P-value 
between laparoscopic group and open groups was 
statistically significant. The incidence of 
varicocele recurrence following surgical repair 

19
varies from 1% to 45%.  The rate of recurrence 

depends on the type of procedure performed and the 
use of magnification. Venography has shown that 
recurrent varicoceles are caused by collateral 
periarterial, parallel inguinal, mid retroperitoneal, 
gubernacular and transscrotal veins. Recurrent  
varicoceles is common complication, which again is 
understudied when stratified across different 
surgical approaches. In the largest of meta-analyses , 
comparing retroperitoneal approach, laparoscopic 
approach, and the macroscopic inguinal approach 
showed recurrence rates of  15.0%, 4.3%, and 2.6%, 

19
respectively.
Recurrence of varicocele treated by the 
retroperitoneal approach is likely due to the inability 
to ligate the contributions of the external spermatic 
vein, which has been found to be dilated in 16 to 74% 
of cases. With respect to recurrence and complication 
rates in the inguinal and subinguinal approaches, 
there also may be a correlation with the degree of 
magnification used. 
One study with 100 patients undergoing repair by 
both inguinal and subinguinal approaches 
demonstrated a 0% recurrence with the microscope, 
2.9% with loupe magnification, and 8.8% without 

20magnification.  Two recent studies also compared 
microscopic varicocelectomy to open and 
laparoscopic techniques to support these 

21,22conclusions, reporting a 2 to 3% recurrence rate.  
Among the three groups, comparisons between 
preoperative and postoperative semen parameters 
revealed  improvements in sperm concentration and 
motility (P < 0.01). In several studies, it has been 
shown that a repair of a varicocele increased serum 
testosterone, resulting in testicular growth 

23 
correlating with increased serum testosterone.
Nork et al. suggested that the presence of a varicocele 
in youth is associated with a statistically significant 
decrease of sperm density, motility, and morphology.
Treatment of a varicocele in youth was found to be 
associated with a statistically significant 

24
improvement of sperm density and motility.  
Similar findings have been identified in adults who 

25  
undergo intervention. Agarwal et al. compared 
preoperative and postoperative semen analysis 
following varicocelectomy. 
The analysis demonstrated an overall increase in 

6sperm density of 9.71 × 10 /mL (95% CI 
[7.34–12.08]) and motility of 9.92% (95% CI 
[4.90%–14.95%). They also demonstrated an 

26
increased morphology of 3.16.
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CONCLUSION
Laparoscopic varicocelectomy is simple, shortens 
the operative time and hospital stay and improves 
the semen parameters. It also has a low incidence 
of varicocele recurrence. Though it is associated 
with complications, it's benefits outweigh its 
complications. 
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