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The aim of this study was to evaluate current practice patterns on diagnosis and man-
agement of pediatric varicoceles. Questionnaires of approaches to diagnosis and man-
agement of pediatric varicoceles were sent electronically to pediatric urologists. Of the 
70 questionnaires e-mailed, 37 (53%) responded to the survey. 10 respondents (27%) 
chose to operate on varicoceles, whereas 9 (24%) chose to observe, and 18 (49%) chose 
to decide upon treatment depending on the clinical situation. The most important in-
dication for varicocelectomy was a decrease in ipsilateral testicular size (n=29, 78%) 
followed by testicular or scrotal pain (n=4, 11%) and varicocele grade (n=4, 11%). The 
optimal age for varicocelectomy was answered as 13.8±2.3 years mean. 32 respondents 
(86%) have used ultrasonography to aid in the diagnosis of varicoceles, and 26 re-
spondents (70%) have considered repairing varicocele incidentally detected on 
ultrasonography. In an otherwise asymptomatic patient with varicocele, 17 respon-
dents (46%) considered surgery for grade 3, but 15 respondents (41%) would not repair 
the varicocele. The most commonly used surgical approach was subinguinal micro-
surgical (n=19, 51%), followed by inguinal (n=9, 24%) and laparascopic (n=5, 14%) 
procedures. The most commonly experienced post-operative complication was re-
currence (n=22, 59%) followed by persistence (n=13, 35%) and hydrocele (n=10, 27%). 
28 respondents (76%) did not have long-term follow-up data including regarding fertil-
ity on their varicocele patients. Our survey demonstrates that there is lack of consensus 
on diagnosis and management of pediatric and adolescent varicoceles among pediatric 
urologists. A prospective randomized study of pediatric and adolescent varicoceles is 
needed to assess the outcomes and develop universal management guidelines.
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INTRODUCTION

Varicoceles are abnormal dilations of the pampiniform 
plexus in the scrotum. Varicoceles occur in about 15% of the 
general male population and are diagnosed in 20% to 40% 
of men visiting infertility clinics.1 Varicoceles are also diag-
nosed in 15%-20% of adolescent boys.2 Varicoceles can af-
fect testicular growth, semen parameters, and develop-
ment of androgen deficiency. They are considered to be a 
major cause of male infertility.3,4 However, due to the un-
clear etiological effect of varicoceles on spermatogenesis 
and infertility in pediatric and adolescent males,5 the bene-
fits of varicocele treatment and indications for treatment 

(surgery versus observation) are controversial.6-8

There have been two prior practice surveys regarding 
the approaches to the diagnosis and management of pedia-
tric and adolescent varicocele in the United States in 20019 
and 2014.10 However, to the best of our knowledge, such 
practice surveys have yet to be undertaken in other coun-
tries. Therefore, we surveyed pediatric urologists to de-
termine the current practices for diagnosis and manage-
ment of pediatric and adolescent varicoceles in Korea.

MATERIALS AND METHODS

A 21-point online questionnaire concerning the manage-
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TABLE 1. Varicocele diagnosis

Question
Responses

n (%)

Which of the following do you commonly use to 
aid varicocele diagnosis?

     US 6 (16)
     Doppler US 10 (27)
     Both 16 (43)
     Neither, only history taking and physical 

 examination
5 (14)

How often do you use US or Doppler US to aid in 
the diagnosis and decision to treat varicocele?

     0% 1 (3)
     1%-25% 6 (16)
     26%-50% 3 (8)
     51%-75% 2 (5)
     76%-100% 25 (68)
If you use US, what parameters do you use to 
help you make your decision to treat?

     Venous dilation to ＞3 mm on Valsalva 10 (27)
     Venous backflow on Valsalva 4 (11)
     Venous dilation to ＞3 mm without Valsalva 2 (5)
     Venous backflow without Valsalva 1 (3)
     Testicular size discrepancy 12 (32)
     US findings don’t influence decision making 8 (22)

US: ultrasonography.

TABLE 2. Varicocele treatment

Question
Responses

n (%)

Do you treat your patient in person or refer to 
other specialist ?

     Physician treats varicoceles 36 (97)
     Physician refers patient to fertility specialist 1 (3)
     Physician refers patient to interventional 

 radiology
0 (0)

Operate vs observe
     Operate 10 (27)
     Observe 9 (24)
     Depends on circumstances 18 (49)
Which is the most important indication for 

varicocelectomy ?
     Decreased ipsilateral testicular size 29 (78)
     Testicular/scrotal pain 4 (11)
     Varicocele grade 4 (11)
     Bilateral varicocele 0 (0)
     Altered semen parameters 0 (0)
     Potential fertility problems 0 (0)
     Hypogonadism/androgen deficiency 0 (0)
Patient Age at Varicocelectomy, y, mean (SD) 13.8 (2.3)
For incidental findings of varicocele on US, 
what percentage do you repair?

     0% 11 (30)
     1%-25% 9 (24)
     26%-50% 12 (32)
     51%-75% 4 (11)
     76%-100% 1 (3)
In patients with asymptomatic varicocele and 
symmetric testes, what grade of varicocele 
you would operate on?

     Never 15 (41)
     Grade 1 0 (0)
     Grade 2 3 (8)
     Grade 3 17 (46)
     Not sure 2 (5)
What is your surgical approach to repairing 

varicocele?
     Scrotal 0 (0)
     Inguinal 9 (24)
     Open retroperitoneal (Palomo) 4 (11)
     Laparoscopic (artery sparing) 5 (14)
     Laparoscopic (artery non-sparing) 0 (0)
     Subinguinal microsurgical 19 (51)
     Sclerotherapy 0 (0)
     Embolization 0 (0)
If performing open varicocele repair, 
do you routinely use optical magnification?

     Microscope 15 (41)
     Loupes 13 (35)
     No 9 (24)

SD: standard deviation, US: ultrasonography.

ment of pediatric and adolescent varicoceles was dis-
tributed to 70 pediatric urologists in Korea. The Naver of-
fice service (http://office.naver.com) was used to format the 
survey, as well as to acquire and analyze the data. Additio-
nal data analysis was performed using Microsoft Excel and 
IBM SPSS statistics 21. The questionnaire was intended 
to evaluate diagnostic approachs, indications for varicoce-
lectomy, surgical approaches, postoperative complications, 
and follow-up information. To better understand the cur-
rent approach used by urologists with regard to pediatric 
and adolescent varicocele, two clinical scenarios were also 
investigated.

This study was approved by the institutional review 
board of our hospital (IRB No. 2016-01-036).

RESULTS

1. Respondent demographics 
Out of the 70 distributed surveys, 37 responses (53%) 

were received. 29 respondents (78%) work in university 
hospitals, 3 respondents (8%) in general hospitals, and 5 
respondents (14%) in private clinics. 23 respondents (61%) 
have been in practice for 6-15 years, 9 respondents (25%) 
for more than 16 years, and 5 respondents (14%) for 0-5 
years. 34 respondents (97%) see at least 6-10 patients with 
varicocele annually, with 9 respondents (24%) having more 
than 30 cases annually.

2. Varicocele diagnosis (Table 1)
32 respondents (86%) used an ultrasonography (US) 

and/or Doppler US for the diagnosis of varicocele with most 
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TABLE 3. Varicocelectomy complications

Question
Responses

n (%)

Choose postoperative complications 
you’ve ever experienced

     Recurrence 22 (59)
     Persistence 13 (35)
     Hydrocele 10 (27)
     Chronic pain 8 (22)
     Hematoma 5 (14)
     Paresthesia 3 (8)
     Testicular atrophy 0 (0)
     Bleeding (requiring exploration) 0 (0)
     Others 3 (8)
Choose postoperative complications over 
5% of incidence

     Recurrence 15 (41)
     Persistence 12 (32)
     Hydrocele 6 (16)
     Chronic pain 6 (16)
     Hematoma 1 (3)
     Paresthesia 1 (3)
     Testicular atrophy 1 (3)
     Bleeding (requiring exploration) 0 (0)
     Others 3 (8)

TABLE 4. Clinical case scenarios

Scenario
Responses

n (%)

Case 1: An asymptomatic 14-year-old boy presents
with grade-3 left varicocele. Equal sized testes of nor-
mal consistency, appropriate volume for age. No in-
guinal discomfort or pain. How would you manage
this patient?

     Varicocelectomy now 8 (22)
     Varicocelectomy after age 18 7 (19)
     Observation 22 (59)
Case 2: An asymptomatic 15-year-old boy presents
with grade-2 left varicocele. Left testis smaller than
right. Right testis appropriate volume for his age.
No inguinal discomfort or pain. How would you 
manage this patient?

     Varicocelectomy now 28 (75)
     Varicocelectomy after age 18 1 (3)
     Observation 8 (22)

of those respondents (n=25, 68%) using US in 76%-100% 
of all cases. 29 respondents (78%) used objective US cri-
teria, including testicular volume discrepancy, as well as 
venous dilation and/or backflow, but 8 respondents (22%) 
answered that US findings did not influence their decision 
making process.

3. Treatment of pediatric and adolescent varicocele 
(Table 2)

36 respondents (97%) responded that they treat varico-
celes by themselves, with only 1 respondent (3%) referring 
patients to fertility specialists. Overall, 10 respondents (27%) 
indicated that they decide to operate at the time of diag-
nosis, 9 respondents (24%) choose to observe, and 18 re-
spondents (49%) choose to treat according to the given 
circumstances. The most important surgical indications 
answered, were (1) decrease in ipsilateral testicular size 
(n=29, 78%), (2) testicular or scrotal pain (n=4, 11%), and 
(3) varicocele grade (n=4, 11%). The adequate age for vari-
cocelectomy answered was 13.8±2.3 years. Most respondents 
(n=26, 70%) answered to consider surgery for incidentally 
identified varicoceles on US. For a symptom-free adoles-
cent with symmetric, adequate testis for their age, 17 re-
spondents (46%) answered they would consider operation 
when the grade of varicocele is 3, whereas 15 respondents 
(41%) would not operate on any grade of varicocele.

Regarding the surgical approach, 19 respondents (51%) 
chose the subinguinal microsurgical approach, followed by 
the inguinal (n=9, 24%), the laparoscopic artery sparing 
(n=5, 14%) and the open retroperitoneal approach (n=4, 

11%). Of those respondents who repair varicoceles with 
open approaches, 15 respondents (41%) used a microscope 
and 13 respondents (35%) used a loupe magnification, 
whereas only 9 respondents (24%) used neither of them.

4. Postoperative follow-up and complications (Table 3)
28 respondents (76%) indicated that long-term follow-up 

(more than 6 months) data of their pediatric and adolescent 
varicocele patients was not available, whereas 9 respon-
dents (24%) indicated that the data were available. 34 re-
spondents (91%) indicated that they were not aware of the 
fertility status of their patients and 3 respondents (9%) who 
were aware of the fertility status, indicated that less than 
10% of patients developed infertility.

Postoperative complications experienced after varicoce-
lectomy were recurrence (n=22, 59%), persistence (n=13, 
35%), hydrocele (n=10, 27%), chronic pain (n=8, 22%), hem-
atoma (n=5, 14%), and paresthesia (n=3, 8%). Complica-
tions occurring for more than 5% of incidences were re-
currence (n=15, 41%), persistence (n=12, 32%), hydrocele 
(n=6, 16%), and chronic pain (n=6, 16%). 

5. Clinical case scenarios (Table 4)
In an effort to better understand the practice patterns 

of physicians that diagnose and treat pediatric and adoles-
cent varicoceles, we presented two clinical case scenarios 
that require integration of clinical principles. In the first 
scenario reflecting an adolescent with grade 3 varicocele 
and symmetric testes appropriate for age, 22 respondents 
(59%) indicated that they would observe the patient, 
whereas 15 respondents (41%) indicated that they would 
treat the varicocele. In contrast, in the second scenario re-
flecting a grade 2 varicocele with ipsilateral testicular hy-
poplasia, 28 respondents (75%) indicated that they would 
treat the varicocele, whereas 9 respondents (25%) indicated 
that they would continue to observe the patient. 
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DISCUSSION

Varicocele is the most common cause of surgically cor-
rectable infertility in men and is a progressive disease that 
causes deterioration in the testicular function and semen 
parameters.1,11 In contrast, the management of pediatrics 
and adolescents with varicocele remains controversial, as 
the study of Bogaert et al. suggests that treatment of the 
varicocele at diagnosis does not appear to improve later 
chances of paternity.5 However, many investigators be-
lieve that the duration of exposure to varicocele results in 
progressive worsening of the testicular function.12 In ado-
lescents, varicocele treatment is typically performed with 
testicular asymmetry. Some studies supported the concept 
of early varicocelectomy to allow “catch-up-growth” of the 
affected testis, although the impact of this treatment on fer-
tility is unknown.13,14 However, other studies reported a 
significant testicular catch-up growth without surgery.15 
Moursy et al.16 reported that a catch-up testicular growth 
was observed in 70% of surgical patients and 50% of non-
surgical patients. Such conflicting data make it difficult to 
define clear indications for treatment. 

Paduch and Niedzielski17 reported that varicoceles have 
been associated with a significant decrease in sperm mo-
tility and vitality in untreated men aged 17-19 years. Altho-
ugh semen analysis is the most objective test to assess tes-
ticular function, it is difficult to be done in children and 
young adolescents.

In several studies, it has been shown that a repair of a 
varicocele increased serum testosterone,18,19 resulting in 
testicular growth correlating with increased serum testos-
terone.20 These studies support a relationship between 
varicocele and the development of hypogonadism or an-
drogen deficiency.

In this survey, all respondents have seen pediatric and 
adolescent patients with varicoceles on their routine prac-
tice with the majority of them working in academic hospi-
tals, and a significant proportion having practiced for ＞10 
years. The study by Richter et al.9 in 2001 surveyed both 
pediatric urologists as well as adult urologists having in-
terest in infertility, and the study by Alexander et al.10 in 
2014 surveyed only pediatric urologists. This study sur-
veyed 37 members of Korean Society of Pediatric Urology. 
In this survey 97% of respondents treat varicoceles by 
themselves. This is in accordance with the previous sur-
veys.9,10

The most common indication for surgical intervention 
was testicular size discrepancy. This is in accordance with 
previously published studies in 2001 and 2014.9,10 However, 
our questionnaire did not specifically evaluate the criteria 
for any specific testicular size discrepancy which may 
prompt the decision for surgical repair. According to a re-
cent survey study that examined the approach to asympto-
matic grade 2 and 3 varicoceles by pediatric urologists,21 
85% of respondents defined a “significant” testicular size 
discrepancy as ＞20% which prompts surgical manage-
ment and 59% of respondents would repeat measurements 

in 6 to 12 months.
In this survey, only 76% of urologists used optical magni-

fication during surgical repair, while 90% of United States’ 
urologists on the 2001 survey and 100% of United States’ 
pediatric urologists on the 2014 survey used optical magni-
fication with a microscope or optical loupes during surgical 
repair. 

Cayan et al.22 analyzed 36 studies and they concluded 
that microsurgical varicocelectomy is associated with 
higher spontaneous pregnancy rates and less postoperative 
recurrence compared with other varicocelectomy techni-
ques including the Palomo technique, laparoscopic varico-
celectomy techniques, radiologic embolization, and macro-
scopic inguinal (Ivanissevich) varicocelectomy. Similarly, 
Diegidio et al.23 reviewed 33 studies, and they concluded 
that the pregnancy rate was highest for microsurgical sub-
inguinal (45%) or microsurgical inguinal technique (42%). 

According to the 2001 survey, the most common surgical 
approach was inguinal (36%), followed by subinguinal 
(30%), retroperitoneal (Palomo; 21%), and laparoscopic 
(10%). In a 2014 study, the most common surgical approach 
was the laparascopic approach (38%), followed by the sub-
inguinal (33%), inguinal (14%), and retroperitoneal (13%). 
It reflects that laparoscopic surgery has gained popularity 
in U.S. In our survey, however, the most common surgical 
approach was subinguinal microsurgical (52%), followed 
by inguinal, laparoscopic (artery sparing), and open retro-
peritoneal (Palomo). There is a trend toward less invasive 
surgery including laparoscopic ones in many fields of medi-
cine, but we are not sure which surgery is less invasive be-
tween the microscopic (sub)inguinal varicocelectomy and 
laparoscopic varicocelectomy, given that microscopic vari-
cocelectomy requires a single small incision as long as it af-
fords testis delivery. 

According to clinical scenarios of previous study in 2014 
in United States,10 93% of respondents chose to observe 
grade 3 adolescent varicocele with symmetric testes, and 
44% of respondents chose to observe grade 2 adolescent var-
icocele with ipsilateral testicular hypoplasia. Our survey, 
on the other hand, showed 59% and 22% of respondents 
chose to observe in the similar clinical scenarios indicating 
more physicians in Korea treat rather than observe. 

Although the response rate of this study was more than 
50%, a drawback of this study is that the responses do not 
reflect the practice patterns of all pediatric urologists. 
Furthermore, because our survey targeted only pediatric 
urologists, we could not compare with other urologists who 
treat varicocele. Besides, there is a degree of selection bias 
in this study. The response rate from academicians (n=29, 
78%) was overrepresented and likely contributes to the re-
sults, such as the usages of US and Doppler US in the diag-
nosis of varicocele. Despite these limitations, our study is 
the first survey to evaluate the diagnosis and management 
of pediatric and adolescent varicoceles outside of United 
States. Due to limited and conflicting data regarding pedia-
tric and adolescent varicocele, evidence-based guidelines 
for management of pediatric and adolescent varicocele are 



211

Tae Ho Lee, et al

lacking. We believe that initiating a discussion about the 
management of pediatric and adolescent varicoceles is im-
portant, and this study provides a valuable reference for 
studies about pediatric and adolescent varicoceles not just 
in Korea but also in other countries.

In conclusion, our survey demonstrates that there is lack 
of consensus on diagnosis and management of pediatric 
and adolescent varicocele among pediatric urologists in 
Korea, except indication for varicocelectomy deriving from 
a decrease in ipsilateral testicular size. A prospective 
randomized study of pediatric and adolescent varicoceles 
is needed to assess the outcomes and develop universal 
management guidelines.
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