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Background: Chronic orchialgia is defined as testicular pain, which may be either unilateral 

or bilateral, lasting for more than 3 months. It disturbs a patient’s daily activities and quality of 

life (QoL), inciting the patient to search for treatments to alleviate the pain. It is estimated that 

25% of chronic orchialgia cases are idiopathic.

Purpose: The purpose of this study was to investigate how effective transcutaneous electri-

cal nerve stimulation (TENS) is in pain reduction and how it consequently affects the QoL in 

patients with idiopathic chronic orchialgia (ICO).

Patients and methods: Seventy-one patients were randomly assigned to group A (study 

group), which included 36 patients who received TENS and analgesia, and group B (control 

group), which included 35 patients who received analgesia only. The outcome measures were 

the participants’ demographic data and results of the visual analog scale (VAS) and QoL 

questionnaire. These outcomes were measured before and after 4 weeks of treatment and at 

2-month follow-up.

Results: The results showed that compared to pretreatment, there was a significant reduction in 

pain postintervention and at 2-month follow-up in group A (P<0.0001 and <0.001, respectively; 

F=7.1) as well as a significant improvement in QoL at these time points (P<0.0001 and <0.0001, 

respectively). There were no significant differences in the VAS score and QoL in group B at 

different time points of evaluation.

Conclusion: The findings indicate that TENS is effective in reducing pain and improving 

patients’ QoL in cases of ICO. TENS is an easy-to-use, effective, noninvasive, and simple 

method for ICO-associated pain control and QoL improvement.

Keywords: orchialgia, testicular pain, TENS, pain assessment, VAS, physiotherapy, quality 

of life, chronic pain

Introduction
Idiopathic chronic orchialgia (ICO) is a stressful clinical condition for both the patient 

and the doctor. It may develop at any age, but the majority of patients are young males, 

20–30 years old, with persistent or intermittent unilateral or bilateral scrotal pain last-

ing at least 3 months. This pain significantly disturbs the patient’s daily activities and 

quality of life (QoL), inciting the patient to search for suitable treatment.1–3

Chronic orchialgia may be caused by tumors, inguinal hernias, infections, varico-

celes, hydroceles, spermatoceles, trauma, radiating pain, or postoperative vasectomy or 

herniography.4,5 It has been estimated to be idiopathic in 25–50% of patients. In these 
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cases with unknown etiology, the pain may be recalcitrant 

to several types of treatment.6,7

Conservative treatment includes scrotal support, anti-

biotics and analgesics,7 alpha-adrenergic antagonists, tri-

cyclic antidepressants, gabapentin and carbamazepine, and 

allopurinol.8,9 Possible surgical treatment for ICO includes 

microsurgical denervation of the spermatic cord,10 micro-

surgical testicular denervation,11 and orchiectomy.1,5,7 There 

are many physical therapy modalities to relieve and control 

ICO-associated pain, such as transcutaneous electrical nerve 

stimulation (TENS), interferential (IF) therapy, pelvic floor 

muscle training, and radiofrequency treatment.12–15

TENS is a nonpharmacological and noninvasive method 

generally utilized for the treatment of acute and chronic pain. 

Despite various clinical trials demonstrating the effectivity 

of TENS for pain reduction, there is still much debate over 

which conditions TENS should be used to treat and what 

parameters must be utilized for these treatments. Earlier reports 

demonstrated that TENS diminishes pain through both central 

and peripheral mechanisms. Centrally, opioid, serotonin, and 

muscarinic receptors in the spinal cord and brainstem are 

stimulated by TENS. Peripherally, opioid and α-2 noradren-

ergic receptors are involved in TENS-induced analgesia.16

TENS is one of the most widely used electroanalgesia 

modalities. It is used for different types of conditions, such 

as rheumatoid and arthritic, neuropathic, lower back, and 

cancer-related pain.17–20

ICO is a chronic condition and requires conservative treat-

ment. Furthermore, it is clear that TENS is widely used in 

different cases. To our knowledge, there are limited data about 

its application in treating ICO; thus, the aim of this study 

was to investigate the effect of TENS on patients with ICO.

Patients and methods
The initial sample was male patients suffering from ICO; they 

were invited and examined for eligibility to participate in the 

study as shown in Figure 1. The study design was a double-

blind, randomized controlled trial. The study procedures were 

approved by the Faculty of Physical Therapy, Cairo Univer-

sity’s local ethical committee, according to the Declaration 

of Helsinki principles, and written informed consent forms 

were completed before initiating the study. Seventy-one male 

patients aged between 21 and 30 years were recruited from 

the Department of Urology, Kasr El Eini Hospital, Cairo 

University. These patients had been suffering from unilateral 

ICO for >6 months and had not benefited from previously 

administered medications. Patients with defined causes of 

orchialgia with pathological inflammation such as  epididymal 

cysts, hydroceles, testicular tumors, and spermatoceles 

were excluded from the trial. Laboratory investigations and 

scrotum sonography were performed to identify and exclude 

cases of orchialgia having paratesticular causes.

The patients were randomly assigned to group A (study 

group), which included 36 patients who received TENS and 

analgesia, and group B (control group), which included 35 

patients who received analgesia only. TENS application 

(ENS 931;  Enraf Nonius, the Netherlands) was performed 

five times per week for 4 weeks (TENS frequency, 100 Hz; 

pulse width, 100 μs; duration, 30 minutes). Self-adhesive 

electrodes, size 50 mm ¥ 50 mm, were used, and the anode 

electrode was placed on the lower abdomen (suprapubic area 

medial to the iliofemoral ligament) in the area with the high-

est pain and the cathode electrode placed 5 cm proximal to 

the anode in relation to the trunk side. TENS intensity was 

set according to the patient’s tolerance with a mean of 25 mA.

Sensation tests were conducted on the skin at the site of 

pain by utilizing two test tubes containing cool and warm 

water; similarly, a light touch was achieved by means of a 

pin prick. Sensation was determined to be intact, and there 

was no resistance for the stimulation to be effective.

The outcome measures were the participants’ demo-

graphic data and scores of visual analog scale (VAS) and 

QoL. These outcomes were measured before and after 

4 weeks of treatment and at 2-month follow-up.

The VAS is reliable, valid, and sensitive to change in 

pharmacological and nonpharmacological trials. It is a 

self-evaluated scale along a 10 cm (ie, 100 mm) line; the 

participant places a perpendicular line on the scale at the 

point that reflects his pain intensity. A higher score indicates 

greater pain intensity. The following cutoff points on the pain 

VAS have been recommended: no pain (0–4 mm), mild pain 

(5–44 mm), moderate pain (45–74 mm), and severe pain 

(75–100 mm). Pain is a subjective sensation; thus, normative 

values are not available.21

QoL was evaluated using the following question on the 

test that was administered beforehand: “If you were to spend 

the rest of your life with your symptoms just the way they 

have been during the last month, how would you feel about 

that?” Scores for this question were measured on a scale from 

1 to 7, as 1= delighted, 2= pleased, 3= mostly satisfied, 4= 

mixed, 5= mostly dissatisfied, 6= unhappy, and 7= terrible.22

Statistical analysis
All the collected data were tabulated in the PASW Statistics 

Version 18 to apply both descriptive and inferential statistics. 

The paired t-test was used to indicate intergroup differences. 
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Analysis of variance (ANOVA) was used to compare the 

effect of TENS in both groups pre- and postintervention and 

at follow-up. The chi-square test was used to compare the 

QoL in both groups. The P-value was set at 5%.

Results
There was no significant difference between groups A and B 

in terms of demographics (P>0.05), as presented in Table 1.

Results showed that in group A, there were significant dif-

ferences between the VAS score pre- and postintervention and 

at 2-month follow-up (P<0.0001 and <0.001, respectively; 

F=7.1). In group B, there were no significant differences 

in VAS scores at different time points of measurements. 

 Intergroup comparisons showed significant differences at 

the end of intervention and at 2-month follow-up in favor of 

group A, as shown in Table 2.

Figure 1 Study flowchart.

71 patients were invited to
participate in the study

2 patients refused to participate

3 patients did not show up

66 participated

Group A 33

1 dropped out because
of transportation issues

1 dropped out due to
other reasons

31 patients
completed

32 patients
completed

1 dropped out due
to other
reasons

Group B 33

Table 1 Demographic data for group A and group B

Category Group A Group B P-value

Age (years) 26.55± 2.64 26.30±2.51 0.76
Weight (kg) 76.85±5.23 76.3±5.99 0.75
Height (m) 1.75±0.082 1.76±0.079 0.81
BMI (kg/m2) 24.94±2.19 24.58±2.27 0.61
Duration of pain (months) 11.65±2.34 11.05±1.63 0.35

Notes: Data are presented as mean ± standard deviation. Group A, study group; 
Group B, control group.
Abbreviation: BMI, body mass index.
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In group A, there was a significant improvement in patient 

QoL. The QoL was significantly better postintervention 

than preintervention (P<0.0001), and at 2-month follow-up, 

QoL was significantly better than it was preintervention 

(P<0.0001). No such improvement was observed postint-

ervention and at 2-month follow-up in group B (P>0.05 

and >0.05, respectively), as shown in Table 3. Intergroup 

comparisons showed significant differences at the end of 

intervention and at 2-month follow-up in favor of group A 

(P<0.0001 and <0.0001, respectively).

Discussion
Chronic pain is a common complaint and can be defined as 

pain experienced for more than 3 months. Smith and Tor-

rance (2008) demonstrated that more than 50% of the adult 

population experiences chronic pain with genuine negative 

ramifications for their social and working activities, which 

impacts personal satisfaction levels.23–25

The aim of the current study was to investigate the 

therapeutic efficacy of TENS in reducing pain associated 

with ICO. The results showed that there were significant dif-

ferences between the VAS pre- and postintervention and at 

2-month follow-up in group A (P<0.0001 and <0.001, respec-

tively). There were no significant differences in the control 

group at different time points of measurements (P>1.000). 

The results of this study revealed that TENS can significantly 

reduce pain in patients with ICO. This is in agreement with 

many studies that concluded that TENS is a noninvasive, safe, 

and effective mean of pain treatment.17–20,26

The utilization of electricity in medicine is 4000 years 

old. Ancient Egyptians (1200 BC) and Romans (46 AD) 

have utilized fish to administer electric current treatment 

for different illnesses.27,28 Regarding the electrotherapeutical 

application for ICO management, there were limited trials on 

the use of IF therapy showing that it is an effective physio-

therapy technique and should be advised for treating ICO.13 

Furthermore, there were limited trials on TENS application in 

ICO showing a significant effect in reducing the ICO pain.8,29 

Also, a similar pain reduction effect of TENS was noted for 

chronic prostatitis and chronic pelvic pain.12,30

The significant reduction of pain that was observed in 

the TENS intervention group can be attributed to the greater 

activation of extrasegmental descending pain inhibitory 

pathways by TENS, which diffuses noxious inhibitory 

controls via counterirritant effects. Furthermore, antidromic 

activation of peripheral nerves by TENS causes blockage 

and extinguishes afferent impulses that have arisen from 

a peripheral structure (ie, “busy-line effect”).31,32 TENS-

induced activity in small-diameter afferents (A-delta) leads 

to activation of the midbrain periaqueductal gray and rostral 

ventromedial medulla and inhibition of descending pain 

facilitatory pathways. In addition, TENS effects are medi-

ated by many neurochemicals, including opioids, serotonin, 

acetylcholine, noradrenaline, and gamma-aminobutyric 

acid.31

TENS used in the current study was high in frequency 

(100 Hz) and low in intensity, according to each patient’s tol-

erance. This TENS stimulation across a range of frequencies 

may help to prevent the development of tolerance to electri-

cal stimulation.33 Furthermore, high-frequency TENS has 

traditionally been used at lower intensities.33 We used 100 Hz, 

which is supported by de Tommaso et al,34 who concluded that 

100 Hz was effective and decreased pain ratings significantly. 

Also, Chakour et al35 stated that TENS with high frequency 

(80 Hz) was more effective in reducing pain than a CO
2
 laser 

stimulus. Another study reported that 4 Hz was more effective 

for pain reduction, which contradicts our results.36

Table 2 VAS scores of both groups preintervention, 
postintervention, and after 2-month follow-up

Category Pre Post 1 Post 2 P-value F-value

Group A 7.35±1.13 3.35±1.22 4.45±0.88 0.0001 7.1
Group B 7.30±1.26 7.25±1.01 6.75±1.16 1.000 1.3
P-value 0.89 0.0001 0.0001

Notes: Data are presented as mean ± standard deviation. Pre, before intervention; 
post 1, at the end of intervention; post 2, after 2-month follow-up. Group A, study 
group; Group B, control group.
Abbreviation: VAS, visual analog scale.

Table 3 The quality of life of group A and group B at different times of measurements

Category Group A Group B

Pre Post 1 Post 2 Pre Post 1 Post 2

Delighted 0 10 (50%) 8 (40%) 0 0 0
Pleased 0 5 (25%) 4 (20%) 0 0 0
Mostly satisfied 0 4 (20%) 5 (25%) 0 1 (5%) 0
Mixed 1 (5%) 1 (5%) 3 (15%) 2 (10%) 3 (15%) 1 (33.3%)
Mostly dissatisfied 4 (20%) 0 0 5 (25%) 6 (30%) 6 (62.7%)
Unhappy 7 (35%) 0 0 5 (25%) 5 (25%) 8 (47.47%)
Terrible 8 (40%) 0 0 8 (40%) 5 (25%) 5 (29.4%)

Notes: Pre, before intervention; post 1, at the end of intervention; post 2, after 2-month follow-up. Group A, study group; Group B, control group.
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The placement of electrodes is somewhat ambiguous 

for local, related spinal segments.37 In the present study, the 

electrodes were placed on the area with the highest pain, using 

methods described in various studies that concluded that the 

maximal effects of TENS are produced when the electrodes 

are placed at the site of pain to deliver a strong but comfortable 

stimulation.31,32,38 In addition, skin impedance that may control 

the electrode locations is not a factor in the effectiveness of 

TENS when applied at comfortable intensities.39

The interventions in the present study continued for 

4 weeks; 2-month follow-up then showed a significant 

reduction at the end of the intervention. At 2-month follow-

up, there was a significant increase in VAS score compared 

to that at the end of the intervention, but the decrease was 

still significant compared to the preintervention pain. This 

is supported by Akdeniz et al (2015),29 who concluded that 

VAS values before TENS and 3 months after TENS were not 

different from one another but were different at the follow-up. 

In addition, there was a contradiction with Costabile et al,8 

who reported TENS effectiveness between 1 and 3 months. 

It seems that the lasting effect of TENS is questionable; the 

appropriate time for treatment reapplication and the issue of 

TENS tolerance also warrant further research.

Regarding QoL, there was a significant improvement 

in the TENS intervention group with 75 and 60% feel-

ing delighted and pleased at the end of intervention and 

at 2-month follow-up, respectively, in comparison to 75% 

feeling unhappy and terrible before the TENS application. 

This significant improvement in QoL can be correlated with 

the achieved significant pain reduction. Therefore, the mea-

surement of QoL provides a meaningful method to assess 

treatment impact in chronically ill subjects.40

The QoL results in the current study were in line with 

many studies that investigated the side effects of different 

types of pain, such as neuropathic pain, other chronic pain, 

arthritis, malignant pain,41–44 and somatic, psychogenic, and 

visceral origins of pain, on QoL. QoL scores in patients 

with pain were significantly lower than the scores of normal 

subjects.43 Decreased QoL is related to pain experienced on 

a daily basis and to increased pain intensity and frequency. 

Thus, patients who experience pain are more likely to experi-

ence problems in daily living activitites.45,46

This study had some limitations. First, a placebo TENS 

group was not included. Second, a small number of patients 

were studied. Third, data on the long-term effects of TENS 

were not available. Further studies may examine the appropri-

ate treatment duration in terms of weeks and the time after 

which reapplication is required.

Conclusion
This study showed significant pain reduction in patients 

with ICO with improvement in their QoL. ICO is a chronic 

condition with weak response to pharmacological treat-

ments; in addition, surgical options are irreversible and 

present with limited success. This highlights the importance 

of nonpharmacological treatment, such as TENS, which is 

a noninvasive, portable device that is easy to use and can be 

applied repeatedly.
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The authors report no conflicts of interest in this work.
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