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Obijective: To evaluate the efficacy and safety of 0.75% ropivacaine instillation into inguinal
wound in patients who have undergone bilateral microsurgical varicocelectomy.

Patients and methods: Eighty-five men who were screened for bilateral varicoceles
from March 2015 to July 2016 were randomized for the treatment. All patients underwent
inguinal varicocelectomy by general anesthesia. After ligation of the internal spermatic
veins from the spermatic cord, additional delivery of testis through inguinal incision site
was done to ligate external spermatic veins and gubernacular veins. Before repairing
external oblique aponeurosis, 6 mL of 0.75% ropivacaine and 6 mL of normal saline were
instilled under the fascia and around the funiculus (spermatic cord) by a randomized and
double-blind method. Visual analog scale (VAS) pain score and Prince Henry Pain Score
(PHPS) were used for evaluating operative sites at 1, 2, 4, and 8 hours and 7 days after
surgery. Safety and tolerability were evaluated throughout the course of this study by
assessing adverse events.

Results: A total of 55 men completed the study. Of these 55 men, 31 received instillation of
ropivacaine on the left operative site, while 24 received instillation of ropivacaine on the right
operative site. VAS pain scores and PHPS in the ropivacaine-instilled operative site were sig-
nificantly lower compared to those obtained with placebo at 2, 4, and 8 hours after surgery. In
general, instillation of ropivacaine was safe and well tolerated in patients.

Conclusion: Ropivacaine instillation into inguinal surgical site wound significantly reduced
postoperative pain after microsurgical varicocelectomy.
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Introduction
Varicocele is an abnormal enlargement of the pampiniform venous plexus in the
scrotum.! The goal of varicocele treatment is to stop the backward flow of blood from
the body to the scrotum.! Microsurgical varicocelectomy could be considered in the
patient who had suffered from severe testicular pain, marked discrepancy in testicular
volume, and impaired spermatogenesis in spite of the controversies.>™

Currently, the main methods employed for surgical repair of varicocele include
microsurgical varicocelectomy, laparoscopic varicocelectomy, and radiological percuta-
neous embolization.’ Among various surgical methods, microsurgical varicocelectomy
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appears to be the optimal treatment in most cases.® However,
acute postoperative pain is common after microsurgical
varicocelectomy.

Various methods including systemic analgesics and nerve
block have been utilized to manage postoperative pain. Reduc-
ing pain after microsurgical varicocelectomy can be done
using systemic analgesics. However, systemic analgesics
such as opioids may have side effects such as nausea, vomit-
ing, itching, respiratory problems, and sedation. They might
lengthen the duration of postoperative ileus.” There is a con-
troversy regarding the application of a local anesthetic on the
operative site after inguinal surgery to reduce postoperative
pain.*® However, results from a meta-analysis of Wu et al’
have shown that instilling a local anesthetic infusion pump
following an inguinal hernia repair can reduce postoperative
pain in comparison to the placebo group.” To the best of our
knowledge, no study has reported the effect of instilling a local
anesthetic agent following microsurgical varicocelectomy.
Therefore, the objective of this study was to compare post-
operative pain after bilateral microsurgical varicocelectomy
by applying a local anesthetic agent on a unilateral operative
site through a randomized and double-blind method.

Patients and methods
Study design and sample

This study was conducted with a bi-center, prospective,
randomized, double-blind, and placebo-controlled setting at
the Department of Urology in Chonbuk National University
Hospital and Armed Forces Capital Hospital in Korea. This
study was reviewed and approved by the institutional review
board of the Chonbuk National University Hospital (approval
no: CUH 2014-05-020-003) and the Armed Forces Medical
Command (approval no: AFMC-16027-IRB-16-020). The
study was conducted in accordance with the Good Clinical
Practice and the International Conference on Harmonization
guidelines and in conformity with the ethical principles of the
Declaration of Helsinki. Patients were recruited prospectively
and consecutively. Written informed consent was obtained
from each patient before entering the study. A group of men
with clinical bilateral varicoceles were identified. All men
who were presented to our clinic with one or more years of
infertility, a clinically palpable varicocele, and abnormal
semen parameters (reduced sperm concentration, motility,
or morphology on 2 or more semen samples) were suit-
able candidates for varicocele repair. All varicoceles were
evaluated and graded in accordance with the Dubin grading
system (grades I-III). They were based solely on clinical
examination. All varicoceles were confirmed and measured

by Doppler ultrasonography to detect the reflux of blood and
their actual sizes. Patients who had other causes of scrotal
pain such as testis trauma, testicular torsion, epididymitis,
prostatitis, sexually transmitted disease, urinary tract disease,
inguinal hernia repair, stone disease, and any other testicular
pathology were excluded.

Power analysis for sample size
The following hypothesis was formulated:
H,<=08 vs H, :£038
where € =was the mean difference in VAS pain score between
the ropivacaine-instilled site and the placebo site at 8 hours
after the surgery. Aiming at a power of 80% with a 2-sided
alpha level at 0.05, considering a VAS pain score difference
of 0.8 as clinically significant with a standard deviation (SD)
of 2.25, and assuming a dropout rate of 20%, 78 patients
were required based on Bonferroni test with correction for

multiple comparisons.

Procedure and data collection

Bilateral microsurgical varicocelectomy was performed by
2 surgeons (Jong Kwan Park and Yu Seob Shin). All patients
underwent inguinal varicocelectomy by general anesthesia
induced with propofol (target-controlled infusion 3—5 pg/mL),
fentanyl (1.5-2.5 pg/kg), and cisatracurium (0.15 mg/kg).
Anesthesia was maintained with propofol (target-controlled
infusion 3—5 pg/mL) and remifentanil (continuous infusion
0.05-0.3 pg/kg/min). Patients were intubated and ventilated
with a mix of oxygen and air. Anesthesia management was
left to the discretion of the attending anesthesiologist. No
other analgesics were administered intraoperatively. For
surgery, incision over the inguinal canal, opening the exter-
nal oblique aponeurosis, encirclement, and delivery of the
spermatic cord were performed. After ligation of the internal
spermatic veins from the spermatic cord, additional delivery
of testis through inguinal incision site was done for ligation
of external spermatic veins and gubernacular veins. Before
repairing external oblique aponeurosis, 6 mL of 0.75%
ropivacaine and 6 mL of normal saline were instilled under
the fascia and around the funiculus (spermatic cord) of both
sites using randomized and double-blind method. Visual
analog scale (VAS) pain score and Prince Henry Pain Score
(PHPS) were used to evaluate both operative sites at 1, 2, 4,
and 8 hours and 7 days after the surgery. Safety and toler-
ability were evaluated throughout the course of the study by
assessing adverse events.
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Statistical analysis

VAS pain score and PHPS were compared using independent
t-test. All statistical analyses were performed using statisti-
cal software package SPSS 18.0 (IBM Corp., Armonk, NY,
USA). Statistical significance was considered when P-value
was <0.05.

Results

From March 2015 to July 2016, a total of 96 patients who
were screened for bilateral varicoceles were recruited into the
study (Figure 1). Of these patients, 11 were excluded due to
declining to participate (n=9) or consuming analgesics (n=2).
Therefore, a total of 85 patients were randomized for the
treatment. However, 30 of the 85 patients were excluded due

the ropivacaine-instilled site and placebo site at 1 hour and
7 days after the surgery (Table 2). The values of PHPS at 2,
4, and 8 hours after surgery in ropivacaine-instilled operative
site were significantly lower compared to those at placebo
site (Table 2). However, there was no statistically significant
difference in PHPS between the ropivacaine-instilled site
and the placebo site at 1 hour and 7 days after the surgery
(Table 2). In general, instillation of ropivacaine was safe and
well tolerated in patients. No clinically significant changes
were observed in patients. There was no systemic or surgical
site infection in patients.

Table | Patient characteristics

o ) o Variables MeantSD
to mlss1.ng pain score asses.SI?nent (n=22) or receiving other Age (years) 26254535
analgesics (n=8). The remaining 55 men fully completed the oy mass index (kg/m?) 27.42+13.71
study. Of these 55 men, 31 received instillation of ropivacaine Bilaterality, n (%) 55 (100)
on the left operative site, while 24 received instillation of ~ Varicocele grade of left side, n (%)

. . . .. . 1] 14 (25.4
ropivacaine on the right. Characteristics of these 55 patients " 41 57 4 5;
are listed in Table 1. The mean age of these patients Was  varicocele grade of right side, n (%)
26.25%5.35 years (range: 16.0—43.0 years). The VAS pain I 24 (43.6)
scores in the ropivacaine-instilled operative site were signifi- i 31(563)

. . Presenting complaint, n (%)
cantly lower compared to those in the placebo site at 2, 4, and Pain 23 (418)
8 hours after the surgery (Table 2). However, there was no Infertility 32 (58.1)
statistically significant difference in VAS pain score between  Abbreviation: SD, standard deviation.
Assessed for eligibility (n=96)
Excluded (n=11):
»| Declined to participate (n=9)
Regular consumption of
analgesics (n=2)
Randomization
(n=85)
v v
Instillation of ropivacaine on left Instillation of ropivacaine on right
operative site (n=48) operative site (n=37)
Excluded (n=30):
> Missed the pain score
assessment (n=22)
Received analgesics (n=8)
A 4
Analyzed
(n=55)

Figure | Cohort study flow diagram.
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Table 2 VAS pain scores and PHPS between ropivacaine
instillation site and saline instillation site

Variables Instillation Non- P-value
site instillation
site

VAS pain score
| hour after surgery 3.45+1.73 5.50+1.47 0.361
2 hours after surgery 3.18+1.40 5.04+1.58 0.049
4 hours after surgery 2.90+1.34 4.13+1.16 0.019
8 hours after surgery at bed 2.50+1.37 3.59+1.22 0.004
8 hours after surgery at walking  3.09+1.34 3.68+1.46 <0.001
7 days after surgery at bed 1.31£1.17  1.50+1.26 0.463
7 days after surgery at walking 1.68+0.99  1.95+1.21 0.281

PHPS
| hour after surgery 227+1.07 3.09t0.81 0.108
2 hours after surgery 2.16x1.13  3.04£0.78 0.008
4 hours after surgery 2.09+1.01 2.68+0.71 0.018
8 hours after surgery at bed 2.00+1.11 2361095 0.004
8 hours after surgery at walking  2.36+1.04 2.54+1.05 <0.001
7 days after surgery at bed 0.86+0.71 1.09+0.92 0.073
7 days after surgery at walking 1.22+1.02 1.27+098 0.436

Notes: Data represent meantSD. Bold values indicate P<0.05.
Abbreviations: VAS, visual analog scale; PHPS, Prince Henry Pain Score; SD,
standard deviation.

Discussion

Acute postoperative pain is a common complication after
open inguinal surgery. Application of a local anesthetic agent
to the operative site might reduce postoperative pain. Clinical
experience and other studies have suggested that application
of a local anesthetic agent to the operative site might reduce
postoperative pain after open inguinal surgery.”'%!! In the
field of urology, microsurgical varicocelectomy is the most
common open inguinal surgery. In our experience, patients
frequently report acute postoperative pain after microsurgical
varicocelectomy. The majority of patients with varicocele
are young males. The reason that young male patients suffer
from more pain compared to older patients is possibly due
to their hypersensitivity. For this reason, postoperative pain
management is important in patients after microsurgical
varicocelectomy.

Ropivacaine is a new amino amide with structure similar
to bupivacaine. It is a long-acting local anesthetic. Ropiva-
caine is prepared as an S-enantiomer rather than a racemic
mixture such as bupivacaine.'? Ropivacaine also produces
cutaneous vasoconstriction that restricts systemic absorp-
tion of the drug and increases its local duration of action.
Moreover, ropivacaine produces anti-inflammatory effect that
may further reduce the pain when administered locally.'*!
Results from our study revealed that pain scores at 2, 4, and
8 hours after surgery in 0.75% ropivacaine-instilled site

were significantly lower compared to those in the placebo
site, similar to existing findings.”!* Moreover, elimination
or reduction of postoperative pain following microsurgical
varicocelectomy can enhance patients’ quality of life and
allow patients to quickly return to normal daily activities.

This prospective, randomized, double-blind trial investi-
gated the clinical effects of applying ropivacaine to opera-
tive site for microsurgical varicocelectomy. The design of
our study was very unique and creative. We compared the
pain score between ropivacaine injection site and placebo
site of the same patient. Furthermore, our study was per-
formed at the same time. Such a design is the strength of
our study.

We also used both VAS score and PHPS to assess postop-
erative pain in patients after microsurgical varicocelectomy.
Many studies have used either VAS or PHPS to evaluate the
patient.”!*!! We believe that the use of both scores in our
study can improve the accuracy of assessing pain in patients,
thus more accurately evaluating the effect of applying local
anesthetic to the surgical site.

In spite of our findings in favor of analgesic efficacy of
ropivacaine, the main limitation of our study was its small
sample size that precluded us from reaching a definite
conclusion. Further studies with a larger sample size and
different application routes are required to investigate the
efficacy and the most efficient application route of ropi-
vacaine for postoperative pain control after microsurgical
varicocelectomy.

Conclusion

This study showed that instillation of 6 mL of 0.75% ropiva-
caine into inguinal wound significantly reduced postoperative
pain after microsurgical varicocelectomy. The reduction in
postoperative pain reduced the use of analgesics in patients.
In addition, the elimination or reduction in pain following
microsurgical varicocelectomy enhanced patients’ quality
of life and allowed them to quickly return to normal daily
activities.
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