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Loupe-assisted versus microscopic varicocelectomy:
Is there an intraoperative anatomic difference?

Hao Zhang*, Xiao-Peng Liu*, Xiao-Jian Yang, Wen-Tao Huang, Xing-Xing Ruan, Heng-Jun Xiao,
Liao-Yuan Li, Xin Gao, Yan Zhang

The aim of this study was to compare the intraoperative difference in anatomic details between loupe-assisted and microscopic
varicocelectomy within the same spermatic cord. Between April 2011 and August 2011, 26 men with 33 sides containing grade
2-3 varicocele were enrolled in this study. First, one surgeon performed the open inguinal varicocelectomy under x 3.5 loupe magnification.
The presumed vascular channels and lymphatics were isolated and marked without ligation. Another surgeon then microsurgically
dissected and checked the same spermatic cord using an operating microscope to judge the results in terms of the ligation of the internal
spermatic veins and the preservation of the arteries and lymphatics. There were significant differences in the average number of internal
spermatic arteries (1.51 vs 0.97), internal spermatic veins (5.70 vs 4.39) and lymphatics (3.52 vs 1.61) between the microscope and
loupe-assisted procedures (P < 0.001, P < 0.001, P < 0.001, respectively). Meanwhile, in varicocele repair with loupe magnification,
an average of 1.30 + 1.07 (43/33) internal spermatic veins per side were missed, among the overlooked veins, 1.12 + 0.93 (37/33)
were adhered to the preserved testicular artery, as well as 0.55 + 0.79 lymphatics and 0.36 + 0.55 arteries that were to be ligated. In
conclusion, microscopic varicocelectomy could preserve more internal spermatic arteries and lymphatics and could ligate more veins
than the loupe-assisted procedure. To some degree, loupe magnification is inadequate for the reliable identification and dissection of

the tiny vessels of the spermatic cord, as most of the overlooked veins were adhered to the preserved testicular artery.
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INTRODUCTION
Even in the era of intracytoplasmic sperm injection, varicocelectomy still
plays an important role in treating infertile men with palpable varicocele
and impaired semen quality."* The effectiveness of varicocele repair in
the improvement or resolution of testicular pain is also exciting.?
There is a variety of treatment options for varicocele.* Many experts
perform inguinal or subinguinal varicocele repair by employing
loupes or an operating microscope for the preservation of arterial
and lymphatic vessels, while reducing the risk of persistence or
recurrence the varicocele.”” Several studies reported that microscopic
varicocelectomy was superior to loupe-assisted varicocele repair.*
Unfortunately, these studies focused on the postoperative ‘outcome;, but
not the intraoperative anatomic difference. To investigate and quantify
this difference between the microscope and loupe-assisted procedures,
first, we mimicked ‘loupe-assisted inguinal varicocelectomy’ by
identifying, dissecting and marking but not ligating the vessels; then,
we microsurgically checked, dissected and analyzed the ‘results’ in the
same spermatic cord with an operating microscope.

MATERIALS AND METHODS

Patients
Between April 2011 and August 2011, 26 men with 33 sides containing
grade 2-3 varicoceles were enrolled in this study. Of these patients,

19 had a unilateral varicocele (left) and seven had bilateral varicoceles;
patients with a grade 1 or subclinical varicocele and a recurrent
varicocele were excluded. Among the patients, 14 (53.8%) had scrotal
pain, 11 (42.3%) had infertility and 1 (3.9%) had both conditions. The
average age was 28.9 years (ranging from 16 to 37 years). Preoperative
evaluation of the patients who had infertility consisted of testicular
volume, serum testosterone and follicle-stimulating hormone (FSH)
determinations and at least three semen analyses. The research protocol
was approved by the ethics committee of our hospital, and all patients
provided written informed consent.

Technique

The surgical techniques (loupe-assisted and microscopic) have
been described previously with our modification.*'® Briefly, an
approximately 2 cm incision over the inguinal canal between the
external and internal inguinal ring was made. Next, the external
oblique aponeurosis was opened, and the spermatic cord was
identified, encircled with a Babcock clamp and then placed over a
Penrose drain without delivery of the testis. The internal spermatic
vessels were progressively exposed. One surgeon (Xiao-Peng Liu)
first performed the open inguinal varicocelectomy under x 3.5 loupe
magnification (GSX-II, Tianjin Medical Optical Instrument Factory,
China); the presumed vascular channels and lymphatics were isolated
and marked but not ligated (Figure 1). Next, a Zeiss (Carl Zeiss,
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D-73466 Oberkochen, Germany) or Leica (Leica MS2, CH -9435
Heerbrugg, Switzerland) operating microscope was brought into
the operative field. Another surgeon (Yan Zhang) performed a full
microsurgical dissection at the same spermatic cord with the operating
microscope under x 8 to x 15 magnification to check and judge
the results in terms of the ligation of the internal spermatic veins
and the preservation of the arteries and lymphatics (Figure 2). The
testicular artery (ies) was confirmed by visualization of a clear pulsatile
movement, with loupe or microscope magnification and sometimes
with the use of papverine. Lastly, all of the internal spermatic and
cremasteric veins were microsurgically ligated.

Statistical analysis

The number of veins, arteries and lymphatics found using the
loupe-assisted and microscopic procedures were compared using
a standard chi-square test. P < 0.05 was considered to indicate a
significant difference between two groups.

RESULTS

There were significant differences in the average number of
internal spermatic arteries (1.51 vs 0.97), internal spermatic veins
(5.70 vs 4.39) and lymphatics (3.52 vs 1.61) between microscope and
loupe-assisted procedures (P < 0.001, P < 0.001, P < 0.001, respectively).
Meanwhile, in varicocele repair with loupe magnification, an average
of 1.30 + 1.07 (43/33) internal spermatic veins per side were missed;
among the overlooked veins, 1.12 + 0.93 (37/33) were adherent to the
preserved testicular artery, and 0.55 + 0.79 lymphatics and 0.36 + 0.55
arteries were to be ligated. A total of six internal spermatic arteries
and an average number of 1.67 + 1.43 lymphatics were neither
identified nor ligated in varicocelectomy using the magnifying loupe.
Additionally, in one case, the vasal vessels were to be ligated using
this approach (Table 1).

Table 1: Intraoperative anatomical difference between microscopic and
loupe-assisted varicocelectomy

Total no. with Total no. with

loupe-assisted microscopic
procedure (per side)  procedure (per side)
Identified and preserved artery 0.97+0.53 1.51+0.57*
Ligated vein 4.39+1.77 5.70+2.04*
Missed vein 1.30+1.07 NA
Missed Vein adherent to preserved 1.12+0.93 NA
artery

Identified and preserved lymphatic 1.61+£1.48 3.52+1.24*
Missed but not ligated lymphatic 1.67+1.43 NA

*P<0.0001, compared with loupe-assisted procedure. NA: Not available
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Figure 1: Results in loupe-assisted and microscopic procedures. The presumed
internal spermatic veins, lymphatics and arteries were marked and circled;
(a) shows the loupe-assisted field (photo through Leica operating
microscope (x 1.25); the surgeon did not use this microscope but used
a x 3.5 loupe to facilitate the operation) and (b) shows the same field under
an operating microscope (x8)

Varicocelectomy: Anatomic difference between loupe and microscope procedure
H Zhang et al

DISCUSSION

An ideal varicocelectomy procedure should have optimal results with
minimal complications, such as varicocele recurrence or persistence,
hydrocele formation and testicular artery injury.®

The most common cause of persistent or recurrent varicocele
is through the internal spermatic veins." Recurrent varicocele was
8% and 14.9%, respectively, in adult patients after an inguinal or a
subinguinal approach using a magnifying loupe.’ In a comparative
study, the postoperative recurrence rates were 0%, 2.9% and 8.8%
in microsurgical, loupe-assisted and macroscopic varicocelectomy,
respectively. In our study, approximately 22.9% (43/188) of spermatic
veins were missed in varicocelectomy using a magnifying loupe and
19.7% (37/188) were adherent to the testicular artery; this accounted
for 86.0% (37/43) of the total missed veins. Our previous investigation
showed that 33.2% (90/271) of spermatic veins were overlooked in
non-magnified varicocelectomy; 68.9% (62/90) of the missed veins
were adherent to the testicular artery.® Although there is some debate as
to the significance of small venules adherent to the artery. We routinely
ligated them as Goldstein described.

Hydrocele was reported due to the ligation of the lymphatics
and is associated with reduced testicular function.’>** In this study,
14.3% (18/126) of lymphatics were to be ligated for incorrect
identification in our ‘loupe-assisted varicocelectomy’. Although
Amelar’ expressed confidence using a x 4 to x 6 ocular loupe for
varicocele repair, the 3% hydrocele rate is higher than the microscopic
procedure, which is no higher than 1%."

Whether the testicular arteries should be preserved during
the surgical repair of varicocele is still controversial.'"'s There are
several reasons why we routinely preserve the testicular arteries
using an operating microscope in clinical practice. First, several
investigators who have argued that ligation of the testicular artery
during varicocele repair did not induce testicular atrophy have never
demonstrated that preservation of the testicular arteries can impair
spermatogenesis. On the contrary, doctors who confirmed the value
of the preservation of the testicular arteries have simultaneously
proven that ligation of the testicular artery can damage testicular
function. Second, some patients may be candidates for vasectomy
or vasovasostomy (vasoepididymostomy). If the internal spermatic
artery has been inadvertently ligated in varicocelectomy, the
intraoperative injury of the deferential artery may cause testicular
atrophy. The incidence of accidental testicular artery ligation
in microsurgical varicocelectomy was approximately 1%, and
in the loupe magnification (x2.5) procedure, the incidence is
approximately 12%, even with help of intraoperative Doppler. * In
adult varicocelectomy research using a magnifying loupe (x3.5),
inadvertent injury of the spermatic artery that could not be
identified occurred in eight of 47 (17%) subinguinal and four of
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Figure 2: (a) Shows the artery to be ligated within the vein complex using the
ocular loupe magnification procedure and (b) shows the missed periarterial
veins following the loupe-assisted procedure
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50 (8%) inguinal dissections.’ In subinguinal varicocele repair for
the treatment of prepubertal and pubertal patients; Silveri et al.!
reported that in approximately 26% (12/46) of cases, they were
unable to easily identify arteries by loupe magnification (x3), and
thus, had to use the microscopic procedure. Injury of the spermatic
artery remains 24% (12/50) in the loupe-assisted procedure
according to our results, and it was 45.7% (32/70) using traditional
open surgery.'

In our study, different surgeons performed different procedures
independently to avoid a subjective preference and biased results
in the end. We also admitted the methodological bias because that
the microsurgical technique was always performed after the loupe
approach, so we could not report fewer vessels including arteries, veins
or lymphatics due to the order. We found that the average number of
internal spermatic arteries is 1.51 per side, which is similar to the results
of Beck et al.**=** (the average number, 1.4-1.6), but different from the
study by Jarow et al.”® (the average number, 2). Further studies with
large sample are needed to elucidate the difference.

The internal spermatic veins in our study varied from several
reported results,”***?¢ which is possibly due to our higher level of
dissection in inguinal approach compared to Goldstein.?? Another
possible explanation of the differences between those findings and our
study is that they used a subinguinal incision.” Intraoperative Doppler
ultrasound evaluation would be more convincing,?? although we did
not use this technique in China. The other limitation of our study may
be that there were no matched series of loupe-assisted varicocelectomies
to compare the clinical outcome. It is difficult to persuade some patients
to accept the loupe-assisted technique without portraying it as a more
‘advanced” microscopic varicocelectomy technique.

CONCLUSIONS

Loupe magnification is very useful in open varicocele repair. However,
microscopic varicocelectomy can preserve more internal spermatic
arteries and lymphatics and ligate more veins than the loupe-assisted
procedure. To some degree, loupe magnification is inadequate for the
reliable identification and dissection of the tiny vessels of the spermatic
cord, as most of the overlooked veins are adhered to the preserved
testicular artery.
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