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Abstract
Background: Chronic pelvic pain (CPP) is a common and debilitating condition that affects millions of U.S.
women. Most treatments are ineffective and innovative new therapies are desperately needed. Large, controlled
studies show that photobiomodulation (PBM) can reduce pain in patients with other chronic pain conditions,
such as low back pain, neck pain, and fibromyalgia. The objective of this pilot study was to determine if trans-
vaginal PBM (TV-PBM) can reduce pain in women with CPP.
Methods: We conducted a before and after, observational, pilot study. Patients completed the Short Form-McGill
Pain Questionnaire (SF-MPQ) at baseline, 1 week, 3 months, and 6 months after nine treatments of TV-PBM. Clini-
cians completed the Clinical Global Impression Scale (CGI) assessing patient illness severity at the same time. Wil-
coxon rank-sum t-tests and effect size using Cohen’s d coefficient (low effect size if d < 0.2, medium if 0.2 < d > 8,
and high if d > 0.8) was used to measure degree of pain improvement, which was also considered clinically sig-
nificant if pain reduction was >30%.
Results: Thirteen women completed 9 treatments, and 10 women were successfully followed to 6 months. At
baseline, the mean SF-MPQ score was 19.7 (standard deviation [SD] – 5.9). Compared with baseline, 60% im-
proved; the mean SF-MPQ score decreased to 10.0 (SD –7.5, p = 0.004, d = 1.6) at 1 week after treatment, to
9.7 (SD –7.9, p = 0.005, d = 1.7) at 3 months, and 8.2 (SD –8.1, p = 0.002, d = 1.9) at 6 months.
Conclusion: Transvaginal PBM provided significant and sustained pain relief to women with CPP up to 6 months.
Further controlled studies are needed to confirm these findings, however, in this initial pilot, TV-PBM shows
promise.
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Introduction
Chronic pelvic pain (CPP) affects as many as 15% of
U.S. women, yet less than 5% have access to a pelvic
pain specialist.1–3 CPP is defined as pain perceived to
originate in the pelvis, typically lasting longer than 6
months that is associated with significant negative cog-
nitive, behavioral, sexual, and emotional consequences,
as well as symptoms suggestive of lower urinary tract,
sexual, bowel, myofascial, or reproductive organ dys-
function.4 Persons with CPP usually present with se-
vere pain that interferes with daily activities and
results in the frequent use of medical resources.5,6

The U.S. economic costs of CPP were estimated in
1996 at $2.8 billion annually, but more recent estimates
that include costs of all conditions associated with CPP,
indicate that costs exceed $289 billion.1,7,8

Identifying the cause of pain is challenging because CPP
can be associated with various conditions, including inter-
stitial cystitis/bladder pain syndrome (IC/BPS), irritable
bowel syndrome (IBS), endometriosis, and vulvodynia.9

In settings where women with CPP are routinely evaluated
with a standardized pelvic examination, 50%–90% also
have pain from pelvic musculoskeletal structures.10–12

Research shows that multiple pain syndromes, such as en-
dometriosis, IBS, IC/BPS, and myalgias, often coexist in
the same patient and 40%–70% of women with CPP
have more than one cause for their pain.8,9,13–15

Often, pelvic pain specialists must choose from mul-
tiple treatment options, typically used in combination
that may have limited effectiveness and multiple side
effects. Although the Food and Drug Administration
(FDA) has approved condition-specific pharmaco-
therapies for IBS, BPS, and endometriosis, those thera-
pies come with substantial costs and side effects while
minimally improving chronic pain. Surgical interven-
tions for CPP, such as conservative resection of endo-
metriosis, neurolysis, and hysterectomy, are invasive,
costly, and have high rates of pain recurrence, espe-
cially in patients with overlapping pain and mental
health comorbidities.16–18

Nearly 80% of patients with CPP also have signs of
pelvic floor dysfunction and myalgia, therefore,
treatment paradigms recommend that pelvic physi-
cal therapy (PT) be combined with other manage-
ment modalities resulting in complex multimodal
therapeutic plans. However, a 2019 systematic re-
view of PT interventions for CPP concluded that,
due to heterogeneity and poor methodologic quality,
the evidence does not yet support the use of PT for
CPP.19 Lack of standardized treatment protocols,

poor compliance with therapy, and lack of access
to specialized therapists, are barriers to using pelvic
PT for treatment of CPP.

The most recent summary review of data, a 2012 re-
port from the Agency of Healthcare Research and
Quality entitled ‘noncyclic CPP therapies for women:
comparative effectiveness,’ could not identify any effec-
tive treatments for CPP.20 Nearly a decade later, there
is still no single therapy that can address the multiple
components of CPP. Innovative therapies are desper-
ately needed.

Photobiomodulation (PBM), previously referred
to as low-level laser therapy (LLLT), is a form of
near-infrared (NIR) light therapy. The energy emit-
ted by LLLT devices is absorbed by chromophores,
molecules in tissue capable of absorbing particular
wavelengths of light. Examples of human chromo-
phores include melanin, red blood cell hemoglobin,
water, and the mitochondrial chromophore cyto-
chrome c oxidase (COX). Mitochondria are consid-
ered ‘‘power plants’’ within cells because they can
use oxidative phosphorylation to convert food and
oxygen into energy in the form of adenosine tri-
phosphate (ATP).21

Although the processes by which PBM affects tissue
and inflammation are not yet fully understood, scientists
have shown that PBM dissociates nitric oxide from COX
in the mitochondrial membrane, resulting in relaxation
of smooth and skeletal muscle and improved circulation
to oxygen-deprived tissues.21 Mitochondrial activation
can also enhance cell proliferation (of fibroblasts, kerati-
nocytes, endothelial cells, and lymphocytes), neovascula-
rization, promote angiogenesis, and collagen synthesis to
help in acute and chronic wound healing. At certain lev-
els (dosing) PBM can lead to nociceptor blockage and
pain relief as well as reduction of local edema and in-
flammation.21 Randomized clinical trials and systematic
reviews confirm that PBM can safely improve pain and
reduce inflammation in musculoskeletal chronic condi-
tions such as low back pain, fibromyalgia, as well as knee
and shoulder pain.22–24

Given its effect on myofascial and visceral tissue, we
speculated that transvaginal PBM (TV-PBM) may ben-
efit patients with CPP, where inflammation and hyper-
tonic muscular dysfunction contributes to pain. The
primary endpoint of this study was to assess the effect
of TV-PBM on pain severity in women with CPP. The
secondary endpoint of this study was to assess loss of
effect over time. Since TV-PBM is a novel therapy,
we also wanted to assess compliance and safety.
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Methods
We conducted a 6-month, prospective, single-center,
before and after, observational pilot study. The proto-
col was IRB approved by the New England IRB (NE-
IRB 09-152) on August 19, 2009. The study was con-
ducted at Zipper Urogynecology Associates, a free-
standing urogynecology center in central Florida.
Women were enrolled in the study only if they were
21 years or older, and fulfilled American College of
Obstetricians and Gynecologists’ (ACOG) criteria for
CPP. To be included in the study, patients had pain
longer than 6 months, had failed previous treatments,
and were referred to the urogynecology center for man-
agement of CPP. Pregnant patients, those on light sen-
sitizing drugs, and those with pelvic neoplasia were
excluded.

After completing the informed consent, patients com-
pleted medical history and pain questionnaires, followed
by gynecological examination, pregnancy test, and uri-
nalysis. Following initial gynecological evaluation and
confirmation of negative diagnostic tests, patients were
treated with the SoLá Pelvic Therapy (Uroshape, LLC,
Fig. 1) transvaginal PBM system (TV-PBMS). Dosing
was optimized based on the available LLLT peer-
reviewed medical literature on therapeutic irradiance,
the surface irradiance created by the TV-PBMS, and

the estimated mean vaginal surface area.25–32 Patients
were treated at power settings of 5–8 W for a total of
3000 to 3500 Joules. For each treatment, the sterile, bio-
compatible NIR translucent SoLá TV-PBM probe
(Fig. 1) was gently inserted to the apex of the vagina,
and the laser was activated. The probe was then moved
slowly from apex to introitus for the treatment duration,
after which the laser was deactivated and the probe re-
moved. Treatments were repeated on the following 2
days and then semiweekly until nine treatments were
completed as approved by the NE-IRB. Patients were
instructed to report any adverse events immediately.

Sample size was calculated for the primary outcome
of interest, reduction in overall pelvic pain. Since this
was a pilot study, and there is no previously published
data to guide us, sample size could not be precisely cal-
culated, however, we estimated sample size based on
the assumption that an average of 20% improvement
in raw clinical scores could be detected in as few as
20 patients (alpha 0.05, power 80%).

Patients completed a Short Form-McGill Pain Ques-
tionnaire (SF-MPQ)33 at baseline, and at 1 week, 3
months, and 6 months after the final treatment. The
SF-MPQ ranks severity of pain symptoms on a nu-
meric scale with 0 = none, 1 = mild, 2 = moderate, and
3 = severe.

FIG. 1. Photobiomodulation device with transvaginal probe.
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The 15 pain descriptors that can be rated are throb-
bing, shooting, stabbing, sharp, cramping, gnawing,
hot-burning, aching, heavy, tender, splitting, tir-
ing/exhausting, punishing, sickening, and fearful. The
pain scores were calculated from the sum of the inten-
sity rank values for each of the words used to describe
the pain.33 For example, if a patient selected 3 for ach-
ing, 2 for fearful, 3 for tender, and 0 (or did not rank)
for all other descriptors, then their summative pain
score is calculated as 8 out of 45 maximum points.
The more pain descriptors that are ranked, the higher
the pain score. If a patient was missing data for a
time point, the highest pain score recorded was as-
sumed to be their final pain score. For example, if a pa-
tient had a pain score of 19 at 6 months, but they had
missing data at 3 months, then 19 was assumed to be
their final pain score and this was imputed into the
3-month data field. If a patient had a score of 19 at 3
months, but their 6-month pain value was missing,
then 19 was carried forward and imputed into their
6-month pain score.

For each patient at each visit, clinicians completed a
Clinical Global Impression (CGI)34–36 assessment of
the patient. This scale allows clinicians to rank the pa-
tient’s illness severity on a 7-point Likert scale, where
1 = normal, not ill, 2 = borderline ill, 3 = mildly ill,
4 = moderately ill, 5 = markedly ill, 6 = severely ill, and
7 = among the most extremely ill patients. The CGI
also includes a global improvement scale that ranks
improvement as 0 = very much improved, 2 = much im-
proved, 3 = minimally improved, 4 = no change, 5 = min-
imally worse, 6 = much worse, and 7 = much worse.

Lastly, the CGI includes a measure of therapeutic ef-
fect that considers both symptoms and side effects and
is scored as 1 = unchanged or worse, 2 = minimal,
3 = moderate (decided improvement or partial remis-
sion of symptoms), and 4 = marked (nearly complete
resolution of symptoms). Any therapy that in any
way interferes with a patient’s functioning reduces
the therapeutic effect core.

Means and frequencies (%) were used for the initial
descriptive analysis, and Wilcoxon signed-rank test was
used to compare pain levels (mean SF-MPQ scores)
and CGI scores for each category at baseline and com-
pared with pain levels and scores at 1 week, 3 months,
and 6 months. Statistical significance was set at a
p-value <0.05. We tested the hypothesis that compared
with baseline, there would be (1) a decrease in mean
pain severity and illness severity, and (2) an increase in
efficacy score. Clinically significant improvement was de-

fined as greater than 30% in the mean pain score.35,36

Effect size, an additional measure used to describe degree
of improvement, was measured using a single sample
Cohen’s d coefficient and interpreted as low effect size
if d < 0.2, medium if 0.2 < d < 0.8, and high if d > 0.8.

Results
Sixteen women were screened to participate in the
study; 14 underwent the first treatment and 13 com-
pleted all 9 treatments. The mean age of the women
was 62.8 years (standard deviation [SD] = 8.4, 47–75).
No adverse events were reported or identified. One pa-
tient was missing data at the 1-week evaluation, one pa-
tient had missing data at the 3-month evaluation, and
one patient had missing data at the 3- and 6-month
evaluation.

Clinical global impression
The percentage of patients and corresponding severity
of illness is depicted in Figure 2 for all time points.
Mean severity scores from baseline compared with 1
week and 6 months were significantly decreased and
shown in Figure 3. There was no significant difference
between 1 week post-treatment and 6 months post-
treatment (no loss of effect). For assessment of global
improvement, a score of 4 (no change/improvement)
was considered baseline.

Compared with baseline, changes in global improve-
ment scores at 1 week and 6 months were statistically
significant and depicted in Figure 4. The therapeutic ef-
fect at baseline was set at 0 = no change and compared
with post-treatment in Figure 5. Even at 99% confi-
dence, the SD never overlaps a CGI score that is asso-
ciated with absence of improvement. Although there
was significant correlation between lesser severity of ill-
ness and greater improvement, even the group of most
severely ill women improved ( p = 0.005).

Short Form McGill Pain Questionnaire
The prevalence of symptoms reported by the cohort at
baseline is shown in Figure 6. At baseline, the mean SF-
MPQ score was 19.7 (SD –5.9). Compared with base-
line, the mean SF-MPQ score decreased to 10.0
(SD –7.5, p = 0.004, d = 1.6) at 1 week after treatment,
to 9.7 (SD –7.9, p = 0.005, d = 1.7) at 3 months, and
8.2 (SD –8.1, p = 0.002, d = 1.9) at 6 months.

Among those subjects with CGI of greater than mod-
erate pretreatment illness, there was no significant im-
provement noted in the following pain descriptors:
gnawing (n = 5), fearful (n = 9), heavy (n = 4), hot-burning
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FIG. 2. Percent of patients in each severity of illness category on the Clinical Global Impression (CGI) scale
before and after treatment. CGI, Clinical Global Impression scale.

FIG. 3. Mean severity of illness scores on the Clinical Global Impression scale before and after treatment.
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(n = 9), punishing-cruel (n = 3), sickening (n = 6), split-
ting (n = 4), tender (n = 12), or tiring (n = 5). However,
compared with baseline, the same group of patients
reported significant improvement aching (n = 11),
cramping (n = 9), and sharp (n = 12), at all time points
(Fig. 6). Hot-burning pain (n = 9) improved 1 week
post-treatment; however, this effect was not sustained
at 3 or 6 months (Fig. 6). Shooting (n = 7) pain did not
significantly improve at 1 week, however, there was sig-
nificant improvement at 3 and 6 months (Fig. 6).

Discussion
In this pilot cohort, patients undergoing transvaginal
PBM for pelvic pain demonstrated significant pain

improvement as reported by both patients and clini-
cians. Even after accounting for three study partici-
pants lost to long-term follow-up, 60% of study
participants were described as improved, and of those
who improved, 75% were ‘‘much’’ or ‘‘very much’’ im-
proved. On average, patients described 50% reduction
in overall pain severity and this effect was sustained
over 6 months.

The most common pain descriptors used by patients
included sharp, tender, aching, stabbing, throbbing,
cramping, and hot-burning. The biggest improvement
in aching, cramping, hot-burning, shooting, and stab-
bing pain was noted as early as 1 week after treat-
ment. At 3 months, participants reported significant

FIG. 4. Changes in global improvement scores from pre- to post-treatment.
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improvement in aching, cramping, sharp, shooting,
and stabbing pain. Except for stabbing and hot-burning
pain, all other pain descriptors remained improved at 6
months. Mean severity levels indicate that at baseline, pa-
tients experience moderate levels of pain, however, after
treatment, pain severity was reduced to mild for all de-
scriptors. We did not find an effect of PBM on 8 of the
15 pain descriptors; this is likely due to the small sample
size given that these descriptors were rarely used by our
patients with CPP.

Adherence with therapy was high; 13 out of 14 patients
invited to participate in the study completed all 9 treat-
ments, 85% (n = 11) returned for follow-up 1 week later,
and 54% and 62% returned for follow-up 3 and 6 months
later. Throughout the study period, there were no serious
adverse events reported by clinicians or patients.

These results are reassuring but must be interpreted
with caution, as our study has all the limitations inherent
to a pilot study: small sample size, lack of randomization,

and lack of a control group. We also did not evaluate
other outcomes besides pain, such as quality of life, sex-
ual function, and psychological health. Nonetheless, it is
notable that even within this small sample, the effect size
for pain is rather large and sustained over 6 months sug-
gesting that TV-PBMS may be an effective treatment for
pelvic pain that deserves further study.

Since we did not exclude any pelvic pain diagnosis,
it should be emphasized that improvement in pain
was noted regardless of the primary cause of pain or
additional pain comorbidities (e.g., IBS, IC/PBS, en-
dometriosis). This finding is consistent with the
mechanism action of PBMS and the ability of this
TV-PMS to reach both the muscles and viscera of
the pelvis.37 The results observed in this pilot study
may be secondary to the ability of PBM to induce
muscle relaxation, promote tissue regeneration and
neovascularization, and reduce inflammation, all fac-
tors believed to contribute to CPP.

FIG. 5. Mean therapeutic effect scores (efficacy) comparing baseline to after treatment.
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This comprehensive mechanism of action may
have a therapeutic effect across a diverse group of pel-
vic pain patients with multiple pelvic pain-related
diagnoses as long as they present with any of the fol-
lowing symptoms: generalized pelvic pain; pelvic pain
with sitting, standing, or exercise; dyspareunia or vul-
var pain; pain with bowel movements or urination;
and other symptoms of pelvic dysfunction such as ur-
gency or frequency.

In this study, we also found that TV-PBM was
easily applied in office-based settings with a low
risk for adverse events. If the therapeutic effect is
confirmed in larger controlled trials, then TV-PBM
has the potential to be widely deployed in clinical
practice and improve access to pain therapy, even
in areas where patients do not have access to a
pain specialist.

Conclusion
Transvaginal PBM administered with the SoLá Pelvic
Therapy System significantly reduced pelvic pain in

this pilot study population. This effect was maintained
at 6 months following treatment. Future controlled
studies will need to determine if TV-PBM is a safe
and effective treatment for women with CPP condi-
tions. Much research still needs to be done, and we
hope that the data presented in this study provide the
baseline information needed to conduct larger con-
trolled trials.
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Abbreviations Used
ACOG ¼ American College of Obstetricians and Gynecologists

ATP ¼ adenosine triphosphate
CGI ¼Clinical Global Impression

COX ¼ cytochrome c oxidase
CPP ¼ chronic pelvic pain
FDA ¼ Food and Drug Administration

IBS ¼ irritable bowel syndrome

IC/BPS ¼ interstitial cystitis/bladder pain syndrome
LLLT ¼ low-level laser therapy

NIR ¼ near-infrared
PBM ¼ photobiomodulation

PT ¼ physical therapy
SD ¼ standard deviation

SF-MPQ ¼ Short Form-McGill Pain Questionnaire
TV-PBM ¼ transvaginal PBM
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