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Abstract

Introduction: The management of chronic groin and scrotal content pain (orchialgia) is a
complex condition after varicocelectomy that is encountered by most practicing clinicians. The
aim of this study was to evaluate the effectiveness of low-level laser therapy (LLLT) in orchialgia
after varicocelectomy surgery.

Methods: This study was performed as a double-blind, placebo-controlled randomized clinical
trial in which sixty patients with orchialgia after varicocelectomy were randomly divided into
three groups of 20 as follows: (1) low-level laser group with red (650 nm, 50 mW), (2) low-level
laser group with infrared (IR) (820 nm, 100 mW), and (3) laser placebo group. The treatment
protocol consisted of 15 minutes, three times a week, for only 12 sessions. Then, the patients
were evaluated for pain and sexual satisfaction during the 12-week follow-up.

Results: The pain score in the two groups of low-level laser with red light and IR spectra showed
a significant relief (P<0.05) 6 and 12 weeks after starting the treatment, In addition, a significant
increase was observed in the level of sexual satisfaction in the red and infrared spectra LLLT
groups (P<0.05).

Conclusion: We concluded that the use of LLLT with red light (650 nm, 50 mW)/IR (820 nm, 100
mW) spectra with power of 6-25 J/cm¥day in 15 minutes, three times a week, for 12 sessions can
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Varicocelectomy.

Introduction

Varicocele occurs in approximately 15% of the male
population. About 10% of these patients suffer from pain
which is the main complaint. Varicocelectomy is still the
most preferred treatment option in these patients, and its
success rate in reducing pain is almost 80%. Currently,
Varicocelectomy is used to control chronic inguinal pain
due to varicocele.!

Most studies on varicocelectomy have been performed to
only evaluate the treatment of male infertility, and limited
works have been done to assess chronic pain management
after varicocelectomy. Orchialgia after varicocelectomy
is a common reason for many patients to be referred to
urologists and other specialists.

Misdiagnosis, idiopathic orchialgia, postoperative
complications, and recurrent or refractory varicocele are
some of the reasons for treatment failure in these patients.
Recurrent varicocele is the most common postoperative
complication that is associated with painful varicocele in
patients. Still, the main cause and the exact pathophysiology
of orchialgia remain unknown. So far, detailed information
on the prevalence and incidence of orchialgia has not been
available; however, in certain groups, its prevalence rate is
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0.4%-4.75% and its incidence rate is estimated to be more
than one hundred thousand people annually.>* In certain
groups of men with vasectomy, the rate of chronic pain
after surgery is 1%-15% and the rate of chronic pain after
inguinal hernia repair has been reported to be present in
more than 3%-6% of patients.?

It is estimated that 2.5% of all urological visits are
reserved for these patients. The patients with orchialgia
were visited at least by an average of 4.5 physicians, and
the averages of 7.2 medical interventions were performed
for the final diagnosis of their pain.* Treatment process
may be disappointing for over 50% of these patients
because despite the diagnostic procedures performed,
no identifiable cause for their pain has been reported.>®
Orchialgia after varicocelectomy is one of the most
important and controversial issues among urologists and
pain specialists.

In a cohort study conducted on 48 patients with
unilateral / bilateral varicocele with dull scrotal pain after
laparoscopic varicocelectomy, VAS scores were assessed
and showed a relative pain improvement in 90% of the
patients and a significant improvement in 87%, but in 2%
of them, no change in pain was reported. Interestingly,
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after varicocelectomy, 10% of the patients had recurrence
and 8% of the patients had de novo hydrocele.”

It has been more than 10 years since low-level laser
radiation was used in various medical treatments like
physical therapy. The low-level laser with the mechanism
of vasodilation increases lymphatic drainage, and better
tissue circulation reduces tissue edema, removes pressure
from the nerve ending, and reduces its stimulation. The
low-level laser is also effective in cellular and subcellular
processes. In previous studies, no pathological effects on
bone and muscle have been reported in laser therapy.®'°

One of the treatments of choice for chronic pain is the
low-level laser as an alternative to medical treatments,
which, despite its widespread use, is still a controversial
medical issue. Considering the advantages of the low-
level laser in reducing chronic pain, limited studies in the
treatment of chronic pain of the genitourinary system,
and therapeutic interventions in patients with orchialgia,
our study is the first clinical study on the effectiveness
of low-level laser therapy (LLLT) in orchialgia after
varicocelectomy in the sample of Iranian population.

Materials and Methods

Sampling Method

Sixty patients were selected sequentially by using the
simple non-random sampling method and randomly by
the random number table method, and they were divided
into three groups of 20.

According to the study by Esmaeeli Djavid et al,'" the
sample size for each group is estimated to be 20 people,
considering a=0.05, £=20%, a-z=1.96, $3-z=0.85,
p1=60%, and p2=40%.

N=(z (1- a /2) 2p(1-p) +z(1- B ) Np1(1-p1)+p2(1-p2) /
d)2

Methods

The present study was conducted after the approval of
the Ethics Committee of Shahid Beheshti University of
Medical Sciences (IR.SBMU.REC.1396.110). This study
is a double-blind, placebo-controlled randomized clinical
trial (identifier: IRCT 201709278146N23) conducted on
patients with orchialgia after varicocelectomy who were
referred to the pain clinic of Imam Hossein, Shohadaye
Tajrish, and Sajjad hospitals during 2015 and 2016.

The inclusion criteria were as follows: patients with
the consent to participate in the study, patients aged 18
years and above, patients with at least 12 weeks after the
onset of pain, patients with a recurrence of varicocele,
patients with no response to conventional treatments,
and patients examined by a urologist (medical history,
Doppler ultrasound of testis, and urography).

The exclusion criteria were as follows: patients with
no consent to participate in the study and patients with
malignant disease, epididymitis, epididymal cyst, flank

pain, hydrocele, neurological defects, abnormal laboratory
findings, or systemic or psychiatric illness.

The patients were randomly divided into three groups
of 20: (1) Red low-level laser group with a wavelength of
650 nm and power of 50 mW, (2) Infrared (IR) low-level
laser group with a wavelength of 820 nm and power of 100
mW, and (3) Placebo laser group. The patients received
laser therapy and a placebo laser three times a week for
four weeks (12 sessions), and at each session the patient
received the laser for 15 minutes. It should be noted that
the treatment was done bilaterally. The therapist and the
patient were not aware of laser therapy and placebo. The
outcome of treatment was measured by another physician
who was unaware of the groups upon entering the study,
six weeks after the treatment (after the last intervention
session), and 12 weeks after starting the treatment (last six
weeks without intervention).

Intervention

In group I, red low level laser radiation at 810 nm (50 mw)
was performed, and in group II, the IR low-level laser at
820 nm (100 mw) was performed (L.H.H Medical Science
Development CO., Ltd, Beijing, China ). The power output
was calibrated with a thermopile power meter. In each
session, according to the standard method, low-level laser
irradiation was done with a contact laser device at 3 points
in the upper part of the scrotum, which is innervated by
the ilioinguinal nerve in the T10-L2 segments.

In groups I and II, the laser was irradiated with a dose
of 6-25 joules per square centimeter, while in the placebo
group (group III), the laser was irradiated with an in-
active probe. The duration of each laser treatment session
was approximately 15 minutes. The treatment protocol
consisted of 12 sessions (15 minutes, three times a week
for four weeks) in three groups (Figure 1).

Assessment of the Outcomes

Sexual satisfaction and orchialgia were measured by using
the visual analogue scale (VAS) (0-10). The patients were
asked to rate their pain and sexual satisfaction by showing
a score. In case of complication, the type of complication
was also recorded.

Statistical Analysis

The information needed for the plan was recorded and
entered into the statistical SPSS software version 19.
After examining the normality of quantitative data by
the Kolmogorov-Smirnov test, the mean of quantitative
variables between the two groups was compared by the
t test and paired t test, and the mean of quantitative
variables was compared between the three groups by one-
way ANOVA post hoc tests. Also, qualitative variables
between the three groups were compared by the chi-
square test. The P value <0.05 was considered statistically
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Figure 1. Consort Diagram of the Study

significant.

Results
The comparison of patients’ demographic information
between the three groups is shown in Table 1.

The comparison of the changes in pain level based on
the VAS at different times in the three groups is shown
in Table 2 and Figure 2. The results showed a statistically
significant reduction at different times after LLLT in
comparison with the placebo group (P <0.05). In the post
hoc test, the pain score showed a statistically significant
difference six weeks after the treatment between the
placebo and IR LLLT groups (P=0.0001), but it did
not show a significant difference between the IR LLLT
and red LLLT groups (P=0.553). Also, 12 weeks after
treatment, a statistically significant difference was found
in the placebo and IR LLLT groups (P=0.003), but no
statistically significant difference was shown in the IR
LLLT and red LLLT groups (P=0.727).

The comparison between the IR LLLT and red LLT
groups implicated no significant difference in the pain
score at 6 and 12 weeks after the treatment (Table 2).

Table 1. The comparison of the demographic data between the groups

IR LLLT Red LLLT Placebo LLLT P Value
Age (y) 25.8+1.1 23.0+8.6 27.9+6.2 0.113
BMI (kg/m?) 26.4+1.5 26.4+3.9 28.2+1.4 0.174

The comparison of the changes in sexual satisfaction at
different times in the three groups is shown in Table 3 and
Figure 3. It showed a statistically significant increase at
different times after LLLT in comparison with the placebo
group (P<0.05). In the Post Hoc test, sexual satisfaction,
six weeks after treatment in placebo group and IR LLLT
group, it was showed a statistically significant difference
(P=0.001) but in the IR LLLT group and Red LLLT, it did
not show statistically significant difference (P=0.682).
Twelve weeks after the treatment, a statistically significant
difference was observed between the placebo group
and the IR LLLT group (P=0.001), and there was not a
statistically significant difference between the IR LLLT
group and the red LLLT group (P=0.549).

The comparison between the IR LLLT and red LLT
groups implicated no significant difference in sexual
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Table 2. The Comparison of the Pain (VAS) Between the Three Groups

IR LLLT Red LLLT Placebo LLLT P Value PValue IR-Red P Value IR-Placebo P Value Red -Placebo
Before 9.0+0.7 8.9+1.7 8.8+1.4 0.531 0.533 0.529 0.530
6 Weeks after 3.7+0.3 3.6+0.8 4.4+0.6 0.006 0.553 0.0001 0.0001
12 Weeks after 2.1+1.0 2.1+0.4 33+1.4 0.023 0.727 0.003 0.001
Table 3. The Comparison of the Changes in Sexual Satisfaction Level Between the Groups
IR LLLT Red LLLT Placebo LLLT P Value PValue IR-Red P Value IR-Placebo P Value Red -Placebo
Before 8.0+0.4 8.2+0.7 89+1.4 0.538 0.439 0.520 0.533
6 Weeks after 4.0+0.3 3.8+0.9 5.4+0.9 0.003 0.682 0.001 0.006
12 Weeks after 1.1+0.2 2.0+0.1 4.0+1.9 0.036 0.549 0.001 0.001

10
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/

Mean of VAS
wl

IR LLLT Red LLLT Placebo LLLT

=—@—Dhefore  ==@=6 week after 12 weeks after

Figure 2. The comparison of the changes in pain score at different times
between the groups (P<0.05)

satisfaction level during 12 weeks after the treatment
(Table 3)

No complication related to LLLT was reported in any of
the patients during the follow-up.

Discussion

Our study is the first clinical study that examined the
therapeutic effect of red LLLT and IR LLLT on the
treatment of orchialgia after varicocelectomy. In our
study, the changes of pain intensity in three low-level
laser groups with red (650 nm, 50 mW), Infrared (820
nm, 100 mW), and laser placebo were compared. Pain
improvement was reported after 12 sessions over four
weeks within three months of follow-up.

In the present study, six and twelve weeks after the
start of the treatment, the amount of pain in the two
groups of red LLLT and IR LLLT showed a significant
improvement. Also, the sexual satisfaction showed a
significant improvement in the two groups of red LLLT
and IRLLLT.

In patients with orchialgia after varicocelectomy, it
appears that red LLLT and IR LLLT reduced the pain
and increased sexual satisfaction and that laser therapy
with one of the types of red LLLT/IR LLLT improved the
quality of marital relations of these patients.

10

9 /

/

Mean of sexual satisfaction
w

IRLLLT Red LLLT Placebo LLLT
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Figure 3. The comparison of changes in sexual satisfaction level at different
times between the groups (P<0.05)

Considering the fact that so far no clinical study has been
performed with this method in the treatment of patients
with orchialgia after varicocelectomy, the findings are not
comparable with other studies.

Despite the widespread nature of the LLLT mechanism,
the physiological mechanism of LLLT is still not well
understood.'>**

Chronic inflammatory epididymitis due to a post-
operative infection, a history of viral or bacterial
infections, and interstitial cystitis with an unknown cause
are among the causes of scrotum pain after surgery.”” One
of the most important clinical goals of low-power laser
treatment is the treatment of inflammation and tissue
degeneration. Probably, low-power laser performance
increases the modulation of inflammatory mediators and
increases tissue oxygenation.'®

One hypothesis is that the pain threshold may increase
after LLLT, leading to nerve obstruction, particularly
the inhibition of nerve fibers A and C."”'¥ Nerve fiber
inhibition may be accomplished by altering the nerve
axon flow or by inhibiting neuronal enzymes."”*® In
addition, the available data show an increase in endorphin
production and binding of opioid receptors through
leukocytes containing opioid substances to LLLT."*"”

LLLT probably reduces the effect of anti-inflammatory
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drugs by reducing prostaglandin-2 (PGE2) levels and
mimicking cyclooxygenase 2 (COX-2) inhibition.””* In
addition, available information has shown that LLLT may
increase nitric oxide levels that are a powerful vasodilator
that increases blood flow and helps recovery.!>!4!

While the mechanisms of action of LLLT have not been
fully explained thus far, it is clear that LLLT is associated
with an analgesic effect.

Due to the fact that no standard protocol for LLLT
has been provided so far, the use of LLLT as a treatment
method is limited.

To date, studies have been performed on the type and
protocol of laser therapy with different overall doses and
wavelengths, which limits the possibility of drawing an
accurate conclusion. Currently, no study has evaluated
the long-term effect of LLLT. Pain is a complex condition
that manifests itself in different forms. There may not
be a specific LLLT standard that addresses the needs of
each patient depending on the underlying complaint and
diagnosis.

Itis clear that LLLT may be effective and helpful for any
patient suffering from pain, regardless of the condition
causing it.

According to the findings, the use of red low-level laser
irradiation with a wavelength of 650 nm (50 mw) and IR
low-level laser irradiation with a wavelength of 820 nm
(100 mw) is a useful, safe and minimally invasive way
in the treatment of orchialgia after varicocelectomy and
increases patients’ sexual satisfaction. The therapeutic
interventions mentioned in this study were well tolerated
by patients.

Orchialgia is a debilitating and difficult disease to treat,
and the treatment of these patients is the main concern
of urologists and other specialists. Therefore, the use of
multidisciplinary approaches to decide on the treatment
of these patients is required. Red LLLT (wavelength of
650 nm; 50 mw) and IR LLLT (wavelength of 820 nm; 100
mw) according to the protocol of the present study can
reduce chronic pain after varicocelectomy and improve
sexual satisfaction and quality of marital relations in these
patients. Therefore, specialists in chronic pain, internists,
general surgeons and urologists are suggested to consider
the use of red/IR LLLT protocol laser according to the
treatment protocol of our study in the treatment of
patients with orchialgia after varicocelectomy.

It is suggested that in order to make a definite clinical
recommendation in future studies, this study should
be performed with a larger sample size with long-term
follow-up and taking into account other LLLT parameters
with red and infrared laser irradiation.

Conclusion

We suggested that the use of LLLT with red light (650 nm,
50 mW) / infrared (820 nm, 100 mW) spectra and power
of 6-25 joules/cm?®/ day in 15 minutes, three times a week,

for 12 sessions can significantly reduce pain and increase
sexual satisfaction in these patients.
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