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This study was conducted to introduce a simple modification that can facilitate

microsurgical subinguinal varicocelectomy (MSV) especially for surgeons inexperienced

in microsurgical technique. A single surgeon performed microsurgical intermediate

subinguinal varicocelectomy (MISV) on 52 patients with 61 cases between September

2010 and August 2012. Patient age, varicocele grade, operation time, intraoperative

findings, postoperative complications, and 3-month follow-up results were analyzed.

Patient mean age was 28 years (range, 15–69 years), and there were 9 bilateral cases. The

mean operative time was 51 minutes (range, 34–109 minutes). We compared the first 31

cases to the second 30 cases, to assess investigator experience on operating times. The

mean number of ligated veins was 5 (range, 3–10) in internal spermatic vein, 1 (range, 0–4)

in external spermatic vein, and 1 (range, 0–3) in gubernacular vein. In 28 patients, the

average postoperative sperm concentration at the 3-month follow-up was significantly

higher than the preoperative sperm concentration (28.5 6 18.2 3 106/mL versus 10.5 6 23.0

3 106/mL; P¼ 0.003). Mean motility improved after MSIV (65.7% 6 18.2% versus 47.2% 6

21.7%; P ¼ 0.004). In conclusion, MISV appears comparable with MSV in terms of the

high success rate, low complication rate, and low postoperative pain; and it can be easily

accomplished by inexperienced surgeons.
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The most common cause of male infertility is
varicocele, which can be detected in at least

35% of infertile men and is correctable or at least
improvable.1,2 The pregnancy rate was estimated to
be 38.4% after varicocele repair through the pooled
analysis.3 There have been a variety of approaches
used including retroperitoneal, inguinal, subingui-
nal, and scrotal approaches. In terms of surgical
technique, conventional open surgery, microsurgical
technique, laparoscopic surgery including laparoen-
doscopic single-site surgery, radiographic emboliza-
tion, and sclerotherapy have been introduced over
several decades.4�9

Microsurgical subinguinal varicocelectomy
(MSV) was introduced by Marmar et al in 1985
and then was modified by Goldstein et al in 1992.10,11

In a recent review, MSV showed the highest
pregnancy rate, as well as the lowest recurrence
and hydrocele formation rates.12–14 In addition,
MSV resulted in significant increases in sperm
concentration, total sperm count, and testosterone
in all age groups studied, including men in the fifth
and sixth decades of life.15 MSV is also associated
with less operative and postoperative pain than
inguinal approaches.16 Therefore, MSV can be
regarded as the gold standard of varicocele repair;
however, it requires a longer operation time and
remains technically challenging for surgeons with-
out microsurgical expertise.17 MSV is also more
challenging owing to the greater number of vessels
encountered at this level, compared with the
inguinal canal.18 Thus, we introduce a simple
modification that can facilitate MSV, which we call
microsurgical intermediate subinguinal varicocelec-
tomy (MISV); it may be especially useful for
surgeons inexperienced in microsurgical technique.

Patients and Methods

Patient cohorts

In this study, MISV was conducted on 52 patients in
our institution from September 2010 to August 2012.
All procedures were performed by a single surgeon
(KSC), who had performed fewer than 10 cases of
microsurgical varicocelectomy prior to this case
series. Preoperative evaluation consisted of physical
examination for varicocele grade and testis volume,
color Doppler ultrasonography, and semen analysis.
Indications for surgical treatment included varico-
cele with infertility, abnormal semen parameter,
scrotal pain, or testicular atrophy. Patient age,
varicocele grade, operation time, intraoperative

findings (number of internal spermatic arteries and
veins), postoperative complication, and 3-month
follow-up results were recorded. We compared
surgical operating times between the first half and
the second half of the cases.

Good clinical practice protocols

The study was performed in agreement with
applicable laws and regulations, good clinical
practices, and ethical principles as described in the
Declaration of Helsinki (as revised in Seoul 2008).
The Institutional Review Board of the hospital
approved this study protocol (Approval number:
4-2012-0628).

Microsurgical intermediate subinguinal varicocelectomy

First, a 2- to 3-cm transverse skin incision was made
over the external inguinal ring. The Camper’s and
Scarpa’s fascia were divided using electrocautery,
and the spermatic cord was identified, grasped with a
Babcock clamp, and then a small silastic drain was
placed beneath the spermatic cord. The testicle was
then delivered, and the gubernacular veins and
external spermatic perforators were isolated and
divided; then the testicle was returned to the scrotum.

Next, we applied a technical modification to
facilitate microdissection of the spermatic cord. The
spermatic cord under the external oblique aponeu-
rosis was dissected carefully using peanut dissector.
A short, 1-cm incision on the external inguinal ring
incision was made along the right angle clamp, and
subsequently further dissection around the upper
part of the spermatic cord was completed. Another
large silastic drain was introduced between the
internal spermatic vessels and the external spermat-
ic fascia and its associated structures, as previously
described.19 While retracting the small silastic drain
caudally, the spermatic cord was elevated on a large
silastic drain, and the microscope was brought into
the operating field and the cord was examined.
Eventually, we could explore the spermatic cord at
approximately the 2-cm upper level compared with
the conventional level without external inguinal
ring incision, and the spermatic cord was more
redundant without arterial choking by external
spermatic ring.

We could identify arteries by detecting arterial
pulsation carefully; all identified arteries were saved
(Fig. 1). Lymphatic channels were also preserved,
but all veins except the vasal veins were clipped or
ligated with 4-0 silk ties and divided. At the
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completion of the procedure, the spermatic cord was
returned to the subinguinal level. A figure-eight
stitch using 2-0 absorbable suture was placed to
repair the external inguinal ring. Scarpa’s fascia was
closed with an interrupted 3-0 absorbable suture,
and the skin was closed.

Statistical analysis

Assessments included postoperative complications
including hydrocele, recurrence, operation time,
hospitalization length of stay, and postoperative
pain. The severity of pain was rated using a scale of

0 to 10, with zero indicating pain-free status and 10
representing the worst pain imaginable using visual
analogue scale (VAS).20 Mann-Whitney U test,
Student t test, and the Wilcoxon test were used for
comparison of each variable. Statistical calculations
were carried out with MedCalc (version 11.2.1.0,
MedCalc Software, Mariakerke, Belgium). A P value
,0.05 was considered significant.

Results

The median age was 28 years (range, 15–69 years),
and bilateral cases were 9 of 52 patients. Chief

Fig. 1 Microsurgical intermediate subinguinal varicocelectomy. (A) A 2- to 3-cm transverse skin incision was made over the external

inguinal ring. (B) A short, 1-cm incision on the external inguinal ring incision was made along the right angle clamp, and subsequently

further dissection around the upper part of spermatic cord was completed. (C) and (D) As retracting the small silastic drain caudally,

the spermatic cord was elevated on a large silastic drain. (E) and (F) We could explore the spermatic cord at approximately the 2-cm

upper level compared with the conventional subinguinal level (arrowhead) without an external inguinal ring incision; the venous

plexus was less complex with fewer veins at our intermediate subinguinal level (arrow), and the spermatic cord would be more

redundant without arterial choking by external spermatic ring. The structure encircled by black silk tie is the preserved internal

spermatic artery.
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complaints of patients included (1) infertility with
low semen quality in 28 patients (53.8%), (2)
testicular pain or discomfort in 33 (63.5%), and (3)
scrotal swelling in 4 (7.7%). The number of cases
with subclinical varicocele was 4 (6.6%); 12 cases
(19.7%) were grade 1; 21 cases (34.4%) were grade 2,
and 24 cases (39.3%) were grade 3 (Table 1).

The mean operation time was 51 minutes (range,
34–109 minutes). The mean operation time was 55
minutes (range, 37–109 minutes) in the first half (31
cases), and 50 minutes (range, 34–88 minutes) in the
second half (30 cases). There were no statistical
differences between first and second half of the
cases (P ¼ 0.086) (Table 2). The mean number of
ligated veins was 5 (range, 3–10) in internal
spermatic vein, 1 (range, 0–4) in external spermatic
vein, and 1 (range, 0–3) in gubernacular vein. The
number of internal spermatic arteries saved was 1 of
46 cases (75.4%) and 2 of 15 cases (24.6%). No
intraoperative or early postoperative complications
were worse than a grade-II Clavien-Dindo Classifi-
cation.21 All patients were discharged at postoper-
ative day 1; their mean VAS scores were 1.7 6 1.1
(range, 0–3) and 1.1 6 0.8 (range, 0–2) on the
operative day and the first postoperative day,
respectively (P ¼ 0.003). No patients used opioid
pain killer or patient-controlled anesthesia postop-
eratively. Postoperative hydrocele was not observed,
and recurrent varicocele was observed in 1 patient
(1.6%). None of the patients experienced hematoma,
wound infection, or testicular atrophy.

In 28 patients who showed abnormal semen
values preoperatively, the average postoperative
sperm concentration at the 3-month follow-up was
significantly higher than the preoperative sperm

concentration (28.5 6 18.2 3 106/mL versus 10.5 6

23.0 3 106/mL; P ¼ 0.003). Mean motility also
showed improvement after MSIV (65.7% 6 18.2%
versus 47.2% 6 21.7%; P ¼ 0.004) (Table 2).

Discussion

A variety of approaches have been advocated for
management of varicoceles, but recent evidence
supports the premise that the MSV is the ‘‘gold
standard.’’22,23 A possible cause of varicoceles is
reflux in the collateral veins, including the cremas-
teric and external pudendal veins or gubernacular
veins, all of which drain into the iliac vein.24 Thus,
MSV with delivery of the testis provides direct
visual access to all avenues of testicular venous
drainage and is reported to result in a significant
decrease in the incidence of varicocele recurrence.25

In a number of studies, it has been shown that
microsurgical varicocelectomy (inguinal or subin-
guinal) is superior to non-microsurgical procedures
with respect to the development of postoperative
complications such as hydrocele or recurrence.11,26

Table 1 Patient characteristics

Characteristic No.

No. of patients 52
No. of varicocelectomies 61
Age, median years (range) 28 (15–69)
Chief complaint, n (%)

Infertility with low semen quality 28/52 (53.8)
Testicular pain or discomfot 33/52 (63.5)
Scrotal swelling 4/52 (7.7)

Laterality, n (%)
Right only 1/52 (1.9)
Left only 42/52 (80.8)
Bilateral 9/52 (17.3)

Grade, n (%)
Subclinical 4/61 (6.6)
Grade 1 12/61 (19.7)
Grade 2 21/61 (34.4)
Grade 3 24/61 (39.3)

Table 2 Operative and postoperative outcomes

Characteristics No.

Operation time, median min (range)
All cases 51 (34–109)
First-half cases (1st to 31st case) 55 (37–109)a

Second-half cases (32nd to 61st case) 50 (34–88)a

No. of veins ligated, median (range)
Internal spermatic vein 5 (3–10)
External spermatic vein 1 (0–4)
Gubernacular vein 1 (0–3)

No. of internal spermatic arteries
saved, n (%)
1 46 (75.4)
2 15 (24.6)

Pain, visual analog scale
Operative day 1.7 6 1.1b

First postoperative day 1.1 6 0.8b

Semen parameters (n ¼ 28)
Preoperative concentration, per mL 10.5 6 23.0 3 106 c

Postoperative concentration, per mL 28.5 6 18.2 3 106 c

Preoperative motility, % 47.2 6 21.7d

Postoperative motility, % 65.7 6 18.2d

Postoperative complications, n (%)
Hematoma 0 (0.0)
Wound infection 0 (0.0)
Recurrence 1 (1.6)
Hydrocele 0 (0.0)

aP value¼ 0.086 by Mann-Whitney U test.
bP value ¼ 0.003 by Student paired t test.
cP value ¼ 0.003 by Wilcoxon test.
dP value¼ 0.004 by Wilcoxon test.
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In a meta-analysis, MSV has higher spontaneous
pregnancy rates and lower postoperative recurrence
and hydrocele formation than conventional varico-
celectomy techniques in infertile men.27

However, the greater number of vessels (arteries
and veins) encountered at this level and their
complexity make this a technically challenging
procedure that requires microsurgical expertise.28

MSV may be somewhat difficult to perform for
beginners who have little experience with micro-
scopic surgery, which has a steep learning curve.
Thus, various modification methods of MSV have
been reported to overcome procedural difficulty.19,29

Hopps et al reported that multiple spermatic arteries
were identified in 75% of subinguinal dissections
and in only 31% of inguinal dissections.18 They also
showed that internal spermatic arteries were sur-
rounded by a dense complex of adherent veins in
95% of cases using the subinguinal approach,
whereas this finding was true in only 30% of cases
with the inguinal approach. Preservation of the
artery could also be performed more easily with an
MSV, because only 1 to 2 arteries were exposed and
ligated. In our MISV, the venous plexus was less
complex and fewer veins were encountered than
with conventional MSV because the internal sper-
matic vasculature was controlled in the upward
level of the external inguinal ring.

In addition, incision on the external inguinal ring
and upward dissection can provide the additional
benefit for arterial preservation, because this proce-
dure could make the spermatic cord more redun-
dant when it was placed on the large silastic drain,
and then artery choking could be avoided by the
external spermatic ring. Actually, the pulsatile artery
was identified without difficulty; there was no need
to use papaverine or lidocaine in any of the cases.
For these reasons, MISV might have an acceptable
operation time when considering that the surgeon
was not a microsurgical expert, and there seemed to
be no learning curve during this early experience. It
is known that the inguinal approach is easier than
subinguinal but might result in more postoperative
pain. However, in our study, using only a 1-cm
incision on the external inguinal ring did not show
severe postoperative pain in patients. Therefore,
MISV may be a feasible procedure, which seems to
be easier than conventional MSV, and results in less
pain compared with the inguinal approach.

Several studies on fertility issues in children have
recommended the microscopic inguinal approach in
prepubertal boys because the artery is so small and
suggested the subinguinal approach in postpubertal

adolescents.14 Richter et al report the results of
questionnaire study designed to assess the practice
patterns among urologists with regard to prepuber-
tal varicocele management.30 In their study, only
30% of pediatric urologists opted to use a micro-
scope or use the subinguinal approach in the repair
of pediatric varicocele. The expectation of greater
difficulty in the performance of surgery in pediatric
patients owing to the complex entangling of the
smaller vasculature has been suggested as a possible
reason.31 Our MISV may also be applied to pediatric
patients with varicocele.

Our study is the first report to introduce MISV in
patients with varicocele. However, we note that our
study has some limitations. A major limitation is
that it is not a comparative study to microsurgical
subinguinal or inguinal procedures, and another is
that all the procedures were performed by single
surgeon. Therefore, a randomized clinical trial by
various surgeons is needed to confirm our favorable
initial experiences for MISV.

Conclusions

This initial experience suggests that MISV would be
a better alternative to MSV especially for surgeons
inexperienced in microsurgical technique. MISV is
expected to be comparable to MSV in terms of high
success rate, low complication rate, and low
postoperative pain as it can be easily accomplished
even by inexperienced surgeons. However, a larger
comparative study is necessary to secure solid
evidence for the potential benefits of MISV.
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