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Abstract
Introduction: None of treatments reported for chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS) has 

shown considerable improvement in patient´s daily life. Our objective is to determine the efficacy of hyperbaric oxygen 
therapy (HBOT) in the maintenance of response after sacral pulsed radiofrequency (PRF) in patients with CP/CPPS.

Material and methods: Prospective, comparative study including men with CP/CPPS divided in group A: S2-S4 
PRF; and group B: S2-S4 PRF+HBO. The evaluated variables were pain (through the visual analog scale, VAS), 
and quality of life using the The NIH Chronic Prostatitis Symptom Index (CPSI) at 0, 1, 3, 6 and 12 months-follow up. 
Responders were predefined as patients who had experienced a more than 50% of decrease in the total NIH- CPSI 
score and more than 50% improvement in different areas of KHQ. 

Results: 24 patients met the inclusion/exclusion criteria (17 Group A; 7 Group B). A significant manteinance of 
improvement (p<0.05) for pain subscore, urinary subscore, quality of life subscore, total NIH-CPSI score and all the 
areas of KHQ was noticed in Group B after 18 months follow-up. No adverse effects were reported

Conclusions: In this study, HBO improved the maintenance of the beneficial effects of sacral PRF among men 
with CP/CPPS.
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Introduction
CP/CPPS is principally defined as pain in a man’s pelvic region 

that persists for at least 3 months. Estimated general prevalence and 
overall lifetime prevalence of CP/CPPS is 2-16% [1]. The causes of CP/
CPPS are unknown and its diagnostic is made after “exclusion” of other 
pathologies [2]. 

Pain of patients with CP/CPPS usually is the main symptom and 
it refers to perineal, urethral, scrotal and inguinal zones. Symptoms 
should have been present for at least 3 months within the previous 6 
months [3], and must be validated with the standard questionnaire of 
the National Institute of Health—Chronic Prostatitis Symptom Index 
(NIH-CPSI) [4]. In most patients, pain is the main symptom. 

The lack of a diagnostic and therapeutic “handle” on CP/CPPS dues 
to urologic community to employ empirical treatments (antibiotics, 
antiinflammatory agents, 5-α-reductase inhibitors, pentosan 
polysulfate, phytotherapies, muscle relaxants, antidepressants, and 
analgesics). With none results in significant cure rates, although 
most of them result in modest symptom amelioration compared with 
placebo [5].

Recent data suggest that chronic increment of reactive oxygen 
species (ROS) may be involved in the development and progression of 
Chronic prostatic Disease [6] Pulsed radiofrequency (PRF) has been 
successfully used in treating chronic pain conditions such as low back 
pain, sacroileitis, neck pain, trigeminal neuralgia and shoulder pain [7] 
Hyperbaric oxygen therapy (HBO) has been employed satisfactorily in 
the treatment of other chronic pelvic pains syndroms [8].

The objective of this study is to evaluate the maintenance of the 
beneficial effects of PRF after HBO among men with CP (CPPS).

Material and Methods
Prospective comparative study including men with clinical 

diagnosis of CP/CPPS (category III) according to the National 
Institutes of Health (NIH) consensus criteria, and unsatisfied with 

clinical response to standard conventional therapy (antibiotics, alpha-
blockers, anti-inflammatory agents, phytotherapy) located in our 
health attending area.

Exclusion criteria were: urogenital cancer, documented urinary 
tract infection (urine culture with >103 colony-forming units/mL of 
uropathogen in a mid-stream sample of urine), symptomatic genital 
herpes in the previous 3 months, urological anatomical abnormalities, 
neurogenic bladder, kidney stones, indwelling catheter, or urinary 
diversion.

We randomly divided patients into two groups 
(pseudorandomization with EPIDAT 3.0 informatic system), Group A: 
PRF; Group B: PRF+HBO.

PRF was performed under local anesthesia with the patient placed 
in the prone position. A 22G 100,5mm gauge long spinal needle (active 
tip: 5mm) was inserted at bilateral S2-S4, and the needle was advanced 
under quick-check CT fluoroscopy (Figure 1). At each level, correct 
place was verified by sensory stimulation. The sensor stimulation was 
required to be less than 0.5 V and at least 1V. PRF was performed at 
55°C for 4 minutes in two sessions separated not more than 4 weeks. 
Group B received no RF energy during procedure.

In Group B 30 sessions of HBO (2.5 atmospheres of environmental 
pressure, ATAs, 60 minutes, breathing 100% oxygen) at a rate of 5 
sessions per week was given after PRF. 
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The NIH-CPSI 10 was completed by each patient at baseline, 1, 
3, 6 and 12 months after the baseline assessment. We evaluated the 
general health perception, role limitations, physical limitations, social 
limitations, personal relationships, emotions and sleep/energy using 
King´s Health Questionnaire at 1, 3, 6, 12 and 18 months after the 
baseline assessment. Early withdrawal from the study was classified 
as treatment failure. Responders were predefined as patients who had 
experienced more than 50% decrease in the total NIH- CPSI score and 
more than 50% improvement in different areas of KHQ compared with 
the baseline (Figure 2).

To evaluate differences between CPSI, pain subscore, urinary 
subscore, and quality of life subscore and mean different areas values 
of KHQ at 1, 3, 6 and 12 months follow-up and medication usage 
at baseline, 6 and 18 months by the two groups, we quantitatively 
analyzed the clinical results. Wilcoxon test was used to test for 
statistical differences between the two groups. Multivariate analysis 
was performed using logistic regression to test for correlations among 
evaluated variables and the use of PRF. ANOVA test was used to 
evaluate homogeneity of the two groups. SPSS V.17.0 program was 
used for all statistical analyses; data are presented as mean ± standard 
deviation.

Results
24 patients met the inclusion/exclusion criteria (17 Group A; 7 

Group B). The demographic characteristics and previous treatments of 
the patients are presented in Table 1 and the mean average follow-up 
period was 19.6 months (SD: 3.4). ANOVA analysis confirmed that the 
two groups comprised homogeneous patient populations.

Symptomatic and quality of life improvements are presented in 
Tables 2 and 3. In group A significant improvements were apparent 
at 12 months for total and pain, urinary and quality of life (CPSI-
NIH subscores) of 86.04%, 77.47%, 59.25%, 80.48%, respectively; 
and significant improvements in all sections of the KHQ (p < 0.05). 
Symptomatic and quality of life improvements are presented in Tables 2 
and 3. In group B significant improvements were apparent at 12 months 
for total and pain, urinary and quality of life (CPSI-NIH subscores) 
of 83.5%, 79.12%, 63.16%, 85, 31%, respectively; and significant 
improvements in all sections of the KHQ (p<0.05). A higher mean of 
PRF response maintenance was evident in the group B (mean=16.3 
months, SD=4.1) compared to the Group A (mean=12.4 months, 
SD=3.4), and this difference was statistically significant (p=0.021, 95% 
CI) (graphic I). There was a decrease in the use of medication in group 
A and B but was not statistically significant (graphic II).

Multivariate analysis revealed that severer pain was reported 
in patients with a higher time to start the study (p: 0.024; CI, 95%) 
and significant differences between General State of health, Daily 
role limitations and personal feelings in KHQ (p: 0.019; 0.031; 
0.017 respectively). No differences were found depending previous 
treatments, age or comorbidity (Table 1). 

Discussion
The purpose of the present study is to investigate the therapeutic 

efficacy of percutaneous PRF vs. PRF+HBO in the symptomatic 
management of refractory chronic pain in CP/CPPS.

The precise etiology of CP/CPPS is unknown but many studies 
have revealed that the pain of CP/CPPS may be neuropathic. Yang 
et al. demonstrated the presence of central sensitization in patients 
with CP/CPPS [8], comparing thermal algometry in men with CP/
CPPS with asymptomatic controls, reporting higher scores in visual 
analogical scale to short bursts of noxious heat stimuli to the perineum 
but no difference to the anterior thigh showing altered sensation in the 
perineum of patients with CP/CPPS compared with controls.

PRF alters synaptic transmission, in a neuromodulatory-type effect. 
It has been found ultrastructural axonal changes in animal studies 
[9,10]. These histological findings are believed to be a result of the 
high transmembrane potentials generated with tissues exposed to the 
electrical fields during PRF application [11]. In order to this findings 
severtal therapeutical options have emerged for controlling CP/CPPS. 

Electroacupuncture (EA) has anti-inflammatory and 
neuromodulatory mechanisms [12] and in a 3-arm randomized clinical 
trial, it has shown significantly beneficial after 6 weeks compared with 
both sham EA and advice and exercise alone [13]. In another study 
a high frequency, urethral-anal prototype stimulation device twice 
weekly was tested in men with CP/CPPS [14] with a significant decrease 
in the NIH-CPSI (P=0.0002) with no urethral, anal complaints or other 

Figure 1: Mean CPSI NIH total scores evolution during follow up; CPSI Chronic 
Prostatitis Symptom Index; NIH National Institutes of Health.

Figure 2: Mean KHQ total scores evolution during  follow-up KHQ: King’s 
Helth Questionnaire.

Age (years) 38.6 sd: 13.4

Comorbidity Arterial hypertension: 8
Depression: 4

Pain location Perineal: 8
Perineal and testicular: 7

Time from diagnosis to S2-S4 PRF 14.3 sd: 6.7

Patients under previous treatments

Quinolones: 12
non-steroidal antinflammatory: 12
5-α reductase inhibitors: 8 
α-1 blockers : 8

Table 1: Demographics of patients; PRF: Pulsed RadioFrequency.
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side effects. In our study, all patients under S2-S4 PRF experienced a 
significant decrease in total NIH-CPSI and KHQ.

HBO has been used for other pelvic pain disorders as pelvic pain 
syndrome. In one study, 11 cases showed significant improvements 
in pain, urgency, and frequency of voids and OSICSI/PI scores [15]. 
At five sessions per week, these patients had received 2 to 4 weeks of 
HBO treatment at a rate of 2.0 ATAs, and the response to treatment 
was maintained for up to 2 years. This study was a continuation of two 
cases with similar results that had already been published by the same 
author [16]. Van Ophoven et al. presented six cases in which HBO was 
applied under conditions similar to our study (30 sessions per patient, 
2.5 ATAs). With a mean follow-up of 12 months, the authors showed 
improvements in the frequency to void and in pain [17].

In our study patients in group B have significant improvements 
at 12 months for total and pain, urinary and quality of life (CPSI-NIH 
subscores) and in all sections of the KHQ (p<0.05) with a higher mean 
of PRF response maintenance vs. patients in Group A (mean=16.3 
months, SD=4.1 and 12.4 months, SD=3.4 respectively), and this 
difference was statistically significant (p=0.031, 95% CI). In Van 
Ophoven’s study, the maintenance of the beneficial effect of HBO last 
for a mean of 11.3 months for PBS. 

Conclusion
PRF and HBO may lead a new chance men with CP/CPPS, 

more studies are needed to assess the real benefit of these two novel 
treatments for this pathology.
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CPSI-NHI Previous PRF (baseline) 1month 3 months 6 months 12 months
Total 25.3 sd 3.6 13.4 sd 4.6 10.5 sd 3.8 6.5 sd 2.9 2.6 sd 1.3
Pain 12.4; sd: 2.3 (*) 3.1; sd: 1.3 5,8; sd: 1.1 3.2 sd 1.8 0.5 sd 0.09

urinary 5.4; sd: 3.4(**) 9.2; sd: 4.2 9,2; sd: 2.7 1.6 sd 0.7 1.1 sd 0.6
Quality of life sd: 1.3 (***) 1.6; sd: 1.1 3,7; sd: 1.8 1.7 sd 1.1 0.8 sd 0.2

Table 2: Mean CPSI total scores at baseline, 1 month (end of therapy), 3 months, 6 months and 12 months; CPSI: Chronic Prostatitis Symptom Index; NIH: National 
Institutes of Health; All 12 men who started therapy were assessed for each of the follow-up visits. Analysis of variance Tukey test.
*p= 0.031; CI: 95%; **p=0.012; CI95%; ***p=0.018; CI95%

King’s Health questionnaire Previous PRF 1 month 3 months 6 months 12 months P value
General health perceptions score 26.1 sd 13.8 14.2 sd 15.9 4.2 sd 1.2 2.1 sd 1.0 1.2 sd 0.7 0.033

Impact on life score  60.2 sd 13.4) 8.5 sd 2.9 3.4 sd 2.1 1.8 sd 1.2 1.4 sd 1.1 0.014
Role limitations score 54.3 sd 16.7 11.5 sd 4.6 2.2 sd 1.1 1.5 sd 0.7 0.8 sd 0.2 0.072

Physical limitations score 53. sd 20.4 13.4 sd 6.7 3.1 sd 0.9 1.1 sd 0.8 0.6 sd 0.07 0.053
Social limitations score 46.4 sd 26.5 12.6 sd 5.7 2.4 sd 1.6 1.7 sd 0.9 0.4 sd 0.06 0.030

Personal relationships s score 46.3 sd 25.5 10.6 sd 5.4 3.6 sd 1.8 1.8 sd 0.4 0.8 sd 0.04 0.032
Emotions score 51.5 sd 18.7 17.4 sd 8.2 5.8 sd 3.5 1.9 sd 1.3 1.1 sd 0.5 0.004

Sleep/energy score 48.9 sd 21.9 15.4 sd 9.0 8.3 sd 4.3 2.6 sd 0.8 1.6 sd 0.7 0.011

Table 3: Mean King´s Health Questionnaire scores at baseline, 1 month (end of  therapy), 3 months, 6 months and 12 months; PRF: Pulsed RadiofreQuency; All 12 men 
who started therapy were assessed for each of the follow-up visits. Analysis of variance Tukey test.
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