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ABSTRACT 

Objective: To compare post-operative results of Paloma operation versus Inguinal approach in the management 
of varicocele. 
Study Design: Quasi experimental study. 
Place and Duration of Study: Department of General Surgery, Combined Military Hospital Malir Cantonment, 
from Jan 2017 to Jun 2018. 
Methodology: A total of 76 patients between the ages of 18 to 40 years were included in study. Patients with left 
sided grade II and III varicocele, right sided varicocele and bilateral varicocele were included in the study. 
Patients having concomitant inguinoscrotal pathology and presenting with recurrence were excluded from the 
study. Patients were divided into two groups A and B by lottery method. Group A underwent Paloma operation 
while group B underwent low ligation via inguinal approach. All patients were followed up at 1, 3 and 6 months. 
Results: Age range of patients was 18-40 years with mean age 26 ± 5 years. The frequency of postoperative 
complications was 18.42% in Paloma operation group versus 55.26% in the inguinal low ligation approach group 
respectively which was statistically significant (p=0.002). 
Conclusion: Paloma operation was found to be a better choice for varicocele surgery as compared to inguinal 
approach in terms of patient’s satisfaction and number of postoperative complications. 
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INTRODUCTION 

Varicocele is defined as an abnormal dilata-
tion of the pampiniform plexus of veins within 
the spermatic cord draining the testis1. The most 
commonly affected side is the left side consti-
tuting about 90% of all cases. The incidence of 
varicocele in adolescent males is 15% while it      
is 10–15% in adult men2. The disease is broadly 
classified into two main types depending upon 
the etiology and pathogenesis into primary and 
secondary varicocele. Venous reflux from the 
internal spermatic vein into the pampiniform 
plexus because of venous valvular incontinence is 
the mechanism involved in the development of 
primary varicoceles. 

In most of the cases, varicocele remains 
asymptomatic or the patient may present with a 

dragging discomfort. Since the temperature of the 
testis is higher inpatients with varicocele, they 
may present with infertility. Varicocele is consi-
dered to be the most common treatable cause of 
male infertility3. It is usually diagnosed clinically. 
Ultrasonography of the scrotum can also be 
helpful in the diagnosis and confirmation of 
varicocele4. 

Various treatment options available for man-
agement of varicocele include (a) Embolization   
or sclerotherapy of the gonadal veins, (b) Open 
surgical approaches via inguinal, sub-inguinal 
and high ligation or retro-peritoneal approach 
also known as Paloma operation (c) Microsur-
gical techniques and (d) Laparoscopic approach5. 
The two most commonly used open surgical tech-
niques in our setups are the retroperitoneal Palo-
ma operation and the inguinal or the Ivanisse-
vich approach. There is paucity of research proto-
cols comparing the two techniques. The objective 
of our study was to identify the better treatment 
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option for patients presenting with symptomatic 
varicocele by comparing the surgical outcomes of 
Paloma operation versus the inguinal approach. 

METHODOLOGY 

We conducted a quasi experimental study   
on a total of 76 patients reporting to Department     
of General Surgery, Combined Military Hospital 
Malir, from January 2017 to June 2018 with the 
diagnosis of left sided varicocele after approval 
from hospital ethical review committee. A writ-
ten and informed consent was taken from all the 
patients included in the study. The sample size 
was calculated by WHO sample size calculator by 
using the “Estimating the difference between two 
population proportions” test by taking confide-
nce level of 95%, anticipated population propor-
tion 1 of 11.6% and anticipated population preci-
sion 2 of 3.9%. The sample size came out to be 38 
patients in each group. Thus the total sample size 
came out to be 38 + 38 = 76 patients7. Non-porba-
bility conservative sampling technique was used. 

Patients between the ages of 18 to 40 years 
were included in the study and randomly divi-
ded into two equal groups of 38 patients each by 
lottery method. Patients reporting to the general 
surgery department with left sided grade II and 
grade III varicocele, right sided varicocele and 
bilateral varicocele were included in the study. 
Patients having concomitant inguinoscrotal path-
ologies like hydrocele, inguinal hernia, epididy-
mal cyst etc., and cases presenting with recur-
rence were excluded from the study. Ultrasono-
graphy of abdomen, pelvis and testis was done   
in all patients pre-operatively. In patients with 
infertility, semen analysis was done before and 
after the surgery. 

All patients were admitted one day prior to 
the surgery after completion of baseline inves-
tigations including blood complete picture, renal 
function tests, liver function tests, hepatitis B   
and C screening, X-ray of chest and ECG. Pre-
anesthesia fitness was carried out by the anes-
thetist. All the operations were carried out under 
spinal anesthesia. A single dose of prophylactic 
intravenous Augmentin (Amoxicillin and Clavil-

unate) 1.2 grams was administered in all patients 
before surgery after administration of test dose. 

Group A (n=38) patients underwent varico-
cele surgery by the Paloma operation (retroperi-
toneal approach) while group B (n=38) patients 
were operated via the inguinal approach. In 
group A, a 4-5 cm transverse incision was given 
in the mid inguinal line at the level of anterior 
superior iliac spine. Subcutaneous tissue, external 
oblique, internal oblique and transverse muscles 
were dissected. Peritoneum was then pushed 
medially. Testicular veins were exposed, separa-
ted from testicular artery and were ligated. 
Finally the wound was closed in layers. In group 
B, skin incision was given 1 cm above the medial 
part of inguinal ligament. Subcutaneous tissue 
and sheath of external oblique were incised. Sper-
matic cord was separated. Spermatic fascia was 
opened and dilated tortuous veins were separa-
ted from vas deferens and testicular artery. The 
veins were cut and ligated. The wound was final-
ly closed in layers. All patients were discharged 
on the first post-operative day and were then 
followed up at 1,3 and 6 months for development 
of any complications and improvement in semen 
analysis amongst the infertile patients. 

Data of all patients was entered in and analy-
zed by SPSS version 23.0. Mean and SD were 
calculated for quantitative variable. Qualitative 
variables were presented as frequency percen-
tages. Chi-square test with Yates correction was 
applied to compare post-operative complications, 
recurrence and improvement in semen analysis   
in both the groups. p value of ≤0.05 was taken as 
statistically significant. 

RESULTS 

The mean age of patients included in the 
study was 26 ± 5 years with a range between 18-
40 years. Out of the total 76 patients, 50 (65.79%) 
had left-sided varicocele. Out of the 50 patients, 
thirty five patients had grade II varicocele while 
fifteen patients had grade III varicocele. Overall 
20 patients (26.32%) included in the study presen-
ted with bilateral varicocele. Out of 20 patients, 
11 patients had grade II varicocele and 9 patients 
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had grade III varicocele. While 6 patients (7.89%) 
presented with right sided varicocele grade II. 
The distribution of patients according to Age was 
shown in table-I. 

In group A, 7 patients (18.42%) were found 
to have post-operative complications. The com-
plications included wound hematoma in one 
patient (2.63%), wound infection in one patient 

(2.63%) and recurrence in 5 patients (13.16%). 
While in group B, 21 patients (55.26%) developed 
post-operative complications. The complications 
comprised of wound hematoma in 5 patients 
(13.16%), wound infection in 3 patients (7.89%), 
hydrocele in 5 patients (13.16%), testicular atro-
phy in 5 patients (13.16%) and recurrence in 3 
patients (7.89%) respectively.  

Semen analysis was carried out at 3 and 6 
months in 10 infertile patients. Out of 10 patients, 
nine patients (90%) showed improvement in 
sperm count and motility. The improved sperm 
count was irrespective of the operative procedure 
with improvement seen in 5 patients in group A 
and 4 patients in group B with the difference 
being statistically insignificant (p=0.723). At 6 
months follow up, pregnancy by spontaneous 
conception was reported by two patients in each 
group (p=1.00).  

Although we found that the difference in the 
individual complications between the two groups 
was insignificant i.e. Wound infection (p=0.607), 
wound hematoma (p=0.202), hydrocele (p=0.054), 
testicular atrophy (p=0.054) and recurrence (p= 
0.711); the overall difference in the post-opera-
tive complications between the two groups was 
found to be statistically significant (p=0.002). Post 
-operative complications of wound infection, 
wound hematoma, hydrocele development, recu-
rrence and testicular atrophy between the two 
groups (table-II). 

DISCUSSION 

Varicocele affects almost all age groups with 
the youngest case reported in literature being    
an 18 months old boy. The mean age of patients 
included in our study ranged from 18 to 40 years 
with a mean age of 26 ± 5 years. Most commonly 
left-sided varicocele was found in clinical prac-
tice6. In our study, the frequency of left-sided var-
icocele was 65.79% (50 patients), while 26.32% 
cases presented as bilateral varicocele (20 patien-
ts) and 7.89% were having right-sided varicocele 
(6 patients). A study by Alsaikhan et al in 2016 
reported that the incidence of left sided, bilateral 
and right sided varicocele was 65.4%, 25% and 
9.6% respectively6. Comparable incidence rates 
were reported in the studies conducted by Arain 
et al7, Fazal et al8, and Al-Kandari et al9. 

In our study, the most common clinical pre-
sentation was found to be dragging pain and 
sensation of discomfort reported in 50 patients 
(65.79%). Infertility was the presenting complaint 
in 10 patients (13.16%) while 16 patients (21.05%) 
presented for getting medical fitness for jobs 
where one has to stand for long periods like 
induction in armed forces. Arain et al in 2009 also 
reported clinical presentation with dragging pain 
and sensation to be the most common complaint 
with an incidence of 53.9%. The study reported 
presenting complaints of infertility in 17.3% 
patients and for seeking medical fitness for 
various jobs in 28.8% cases. Khan et al also repor-
ted the clinical presentation consistent with the 
findings in our study10. 

Table-I: Number of cases in different age groups. 

Age Range Cases Percentage 

18-25 years 26 34.21 

26-33 years 33 43.42 

34-40 years 17 22.37 
Table-II: Summary of post-operative 
complications. 

 
Group A 

(n=38) 
Group B 

(n=38) 
p-value 

Wound 
Infection 

1 (2.63%) 3 (7.89%) 0.607 

Wound 
Hematoma 

1 (2.63%) 5 (13.16%) 0.202 

Hydrocele - 5 (13.16%) 0.054 

Testicular 
Atrophy 

- 5 (13.16%) 0.054 

Recurrence 5 (13.16%) 3 (7.89%) 0.709 

Total 7 (18.42%) 21 (55.26%) 0.002 
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A detailed history followed by a relevant 
clinical examination lays down the basis for the 
diagnosis of varicocele. Clinical examination of 
the scrotum with inspection of scrotum at rest, 
during performance of Valsalva maneuver follo-
wed by palpation of the worm-like swollen tort-
uous veins clinches the diagnosis. Ultrasonogra-
phy of the scrotum is the imaging modality of 
choice. It not only gives the number and the 
diameter of veins of the pampiniform plexus but 
it also helps in evaluating and measuring the 
regurgitation of blood while patient performs the 
Valsalva maneuver11. 

The grading of varicocele is done according 
to the World Health Organization (WHO) classifi-
cation as: a) subclinical: Non-palpable dilatation 
of the vessels of the pampiniform plexus, even 
during the Valsalva maneuver, but visible only 
on ultrasonography of scrotum. b) Grade I: Palp-
able dilatation of the veins of the pampiniform 
plexus only while the patient performs the Vals-
alva maneuver. c) Grade II: Invisible but clearly 
palpable dilatation of the veins of the pampini-
form plexus without performance of the Valsalva 
maneuver. d) Grade III: Visible and palpable 
varicocele at rest12,13. 

Coming over to the complications, wound 
hematoma was found to be more in the group of 
patients undergoing varicocele surgery by the 
inguinal approach than the Paloma operation. 
The main reason for the increased frequency of 
wound hematoma is the increased handling of 
the spermatic cord and veins in the inguinal 
approach. While in the Paloma operation, only 
two or three veins are encountered. In our study, 
hematoma formation was observed in 13.16% 
patients of inguinal approach group and in 2.63% 
patients undergoing Paloma operation which was 
insignificant (p=0.200). The frequency of wound 
infection was 7.89% in inguinal approach group 
versus 2.63% in Paloma operation group which 
was insignificant (p=0.615). Arain et al reported 
hematoma formation in 7.7% cases of inguinal 
approach versus 3.9% cases of Paloma approach. 
The study reported wound infection in 3.9% cases 

of inguinal approach versus 0% cases of Paloma 
approach7. 

In our study, the recurrence of varicocele     
in patients undergoing Paloma approach was 
13.16% (5 patients) compared with a recurrence 
rate of 7.89% in patients undergoing surgery by 
the inguinal approach (3 patients) which was not 
significant (p=0.711). These findings were com-
parable with the results of studies by Arain et al7, 
Rotker et al14, and Jargiello et al15. 

Post-operatively hydrocele occurred in 5 
patients (13.16%) in the inguinal approach. 
Similarly 5 patients (13.16%) developed testicular 
atrophy in the inguinal approach while none of 
the patients developed hydrocele or testicular 
atrophy in Paloma operation approach. These 
findings were comparable with the studies by 
Cuda et al16, Smith et al17, and Ficarra et al18. 

The morphology of semen has been repor-
ted to improve gradually in the postoperative   
period following varicocelectomy. In our study, 
the sperm count improved in 9 out of 10 patients 
(90%) of the infertility group assessed at an inter-
val of 3 months and 6 months in terms of moti-
lity, morphology and number of spermatozoa. 
Studies have reported an improvement in semen 
quality and fertility between 40 to 70% in patients 
undergoing varicocele surgery. However the fin-
dings of our study did not favor any surgical 
approach in terms of improving the semen qua-
lity. These results were also evidenced by studies 
conducted by Shamsa et al19 and Said et al20. 
Further research is encouraged on the topic with 
bigger sample size and wider range of variables 
like sperm count, semen morphology and long 
term complications, to ascertain the ideal appro-
ach for the management of varicocele. 

CONCLUSION 

Inguinal/low ligation procedure was asso-
ciated with a significantly higher rate of compli-
cations as compared to the Paloma operation. 
Paloma operation does not disturb inguinal canal 
anatomy and is better tolerated by the patients. 
Thus Paloma operation is a better choice for 
varicocele treatment. Sperm count increases in all 
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the cases irrespective of the choice of procedure 
and therefore all male patients presenting with 
infertility should be carefully evaluated for pre-
sence of varicocele and surgery should be offered 
to all patients having varicocele. 
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