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Aim: This research is the first to evaluate the effectiveness of trans-vaginal photobiomodulation therapy
(TV-PBMT) for chronic pelvic pain. Materials & methods: Observational analysis of 128 women, undergoing
TV-PBMT for chronic pelvic pain. Minimal clinically important difference, defined as ≥2-point drop
on a 0–10 numeric pain rating scale (NPRS), and effect size Cohen d coefficient, was calculated over
nine treatments for overall pain, and pain with activities. Results: Compared with baseline, 64.5% of
women showed improvement in overall pain, pain with bowel movement, intercourse, exercise, urination,
sitting and vulvar pain (minimal clinically important difference = -2.4, -2.0, -2.4, -2.1, -2.1, -2.0, -3.1; d = 0.9,
0.7, 0.9, 0.7, 0.7, 0.7, 0.9) by treatment 9. Conclusion: In this cohort, TV-PBMT resulted in improvement of
pelvic pain without serious adverse events.

Lay abstract: Low-level laser is a therapy that can help pain, but this type of treatment has not been
available to women with chronic pelvic pain because traditional laser devices cannot access the pelvic
structures. In this research we studied a novel low-laser device that can be used in the vagina, to treat pain
arising from pelvic organs and muscles. Our preliminary research shows that this approach significantly
reduced pelvic pain, and pain with activities such as exercise, urination, bowel movements and intercourse,
in two-thirds of women who completed the therapy.

Tweetable abstract: Preliminary results show that pelvic photobiomodulation (low-level laser) therapy
can help reduce pelvic pain in two-thirds of women who received this type of treatment.
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Chronic pelvic pain (CPP) affects nearly 15% of US women [1] and often it is caused by a variety of conditions,
including interstitial cystitis/bladder pain syndrome (IC/BPS), irritable bowel syndrome, endometriosis and vul-
vodynia [2,3]. In settings where women with CPP are routinely evaluated with a standardized pelvic examination,
50–90% also present with musculoskeletal pain [3–6]. Myofascial pelvic pain (MFPP) and myofascial pelvic floor
dysfunction are related terms used to describe musculoskeletal pelvic pain that can manifest as pain with sitting,
intercourse, urination, defecation and physical activity, and is commonly associated with symptoms such as urinary
urgency, frequency, constipation, sexual dysfunction or physical disability [7,8]. Because of its complexity, CPP
has few treatment options. Pelvic physical therapy (PT) is one of the primary treatments recommended for CPP,
especially when CPP is accompanied by MFPP or myofascial pelvic floor dysfunction. However, a 2019 systematic
review of PT interventions for CPP concluded that, due to heterogeneity and poor methodological quality, the
evidence does not support the use of PT for the management of CPP [9]. A recent randomized controlled trial of
manual PT in patients with pelvic pain and IC/BPS found that 59% of women reported a clinically meaningful

J. Comp. Eff. Res. (2021) 10(17), 1291–1299 ISSN 2042-6305 129110.2217/cer-2021-0187 C© 2021 The authors

https://orcid.org/0000-0002-8427-0707


Research Article Kohli, Jarnagin, Stoehr & Lamvu

reduction in pain, yet, manual therapy was not superior to the control group [10]. Another large study found that
only 20% of patients are compliant with PT. Although more high-quality research is needed, it appears that lack
of standardized treatment protocols, poor compliance with therapy, and lack of access to specialized therapists, are
significant barriers to using PT for treatment of CPP.

Photobiomodulation (PBM), previously referred to as low-level laser therapy, is a form of near-infrared (NIR)
light therapy shown in several systematic reviews to improve pain in musculoskeletal and arthritic conditions such
as low back pain, fibromyalgia, knee and shoulder pain [11–13]. The NIR light triggers biochemical changes within
cells, where the photons are absorbed by chromophores and initiate a chain of intracellular chemical reactions [14].
PBM uses nonionizing light energy, in a nonthermal process, to affect the mitochondrial chromophore cytochrome
c oxidase (COX) [15]. Mitochondria are considered ‘power plants’ within our cells because they can use oxidative
phosphorylation to convert food and oxygen into energy in the form of ATP [14]. Nitric oxide (NO), is a
mitochondrial waste product that is capable of binding to COX and displacing oxygen, especially in injured or
hypoxic cells [16]. It is believed that PBM photo-dissociates NO from COX resulting in the release of NO [17] and
increased production of ATP. NO is a powerful relaxer of both smooth and skeletal muscle, and it is also capable
of reducing muscle pain and improving circulation to oxygen-deprived tissues [14,18,19]. Additional benefits are
believed to be secondary to activation of various transcription factors that result from mitochondrial stimulation as
well as the modulation of reactive oxygen species [20].

Based on the reported benefits of PBM for treating nonpelvic pain, a trans-vaginal photobiomodulation (TV-
PBM) laser system was developed for the treatment of CPP [21]. This novel system, SoLá Pelvic Therapy (Uroshape,
LLC, FL, USA), has been used since 2019, on-label, by gynecologists for the temporary relief of pelvic muscle
spasms and pain. The SoLá Pelvic Therapy Laser is a nonablative class IV NIR laser capable of transmitting both
810 and 980 nm wavelengths to pelvic structures [21]. The nonionizing and nonthermal effect emitted by the device
avoids the serious side effects such as vaginal scarring and burns reported [22] when traditional lasers (CO2 and
Er:Yag lasers) are used to treat vaginal conditions such as atrophy, laxity and incontinence [23,24].

The application of PBM to the pelvis and its impact on CPP has not yet been studied in humans, thus,
the overarching goal of our research is to provide the first real-world evidence on the effects of TV-PBM for
the treatment of CPP. The specific goals of this preliminary, observational study are to describe the baseline
characteristics of patients who chose this type of therapy; determine the average numbers of treatments used,
compared with manufacturer recommendations (compliance); determine if PBM results in clinically meaningful
decreases in overall (general) pelvic pain and symptom-specific pain (e.g., pain during urination, defecation or
intercourses) and describe adverse events.

Materials & methods
This study is a before-and-after secondary analysis of de-identified data, prospectively collected from patients
undergoing PBM therapy with a SoLá Pelvic Therapy device in 13 geographically diverse gynecology practices
(Northeast, Southwest, West, Southeast and Midwest). SoLá Therapy uses a 15 W diode laser, that emits 810 and
980 nm wavelengths in a spherical energy array, through a proprietary, single-use, sterile, vaginal probe. The device
has a touch screen interface that allows for collection of patient demographics, symptoms and pain severity using a
numeric rating 0–10 scale (NRS). Severity data is collected for overall pain, and pain with exercise, sitting, standing,
urination, bowel movements, intercourse and vulvar pain. This information is entered into the device by the patient
before each treatment. The data from each patient is used to create a limited dataset (all PHI removed except the
date and a random identifier number) that is encrypted, coded and transmitted to a Health Insurance Portability
and Accountability Act (HIPAA) compliant server. Prior to starting treatment all patients sign an informed consent
and release, authorizing the use of the limited dataset. After patient assessment, the single-use sterile probe is lightly
lubricated and gently inserted into the vagina. The device then auto-calculates and sets dosing parameters (power
and treatment time) utilizing vaginal length and proprietary trans-vaginal PBM dosing tables. The manufacturer
recommends a protocol consisting of nine treatments administered over 3–4 weeks. The manufacturer’s instructions
also specify that the device should be used in female patients with CPP confirmed by single-digit palpation of the
pelvic muscles (levator ani, coccygeus, obturator).

Our analysis was confined to the limited dataset obtained from the manufacturer under a business associate
agreement; dataset ID LDSET 103. Secondary analysis of a de-identified dataset by third-party investigators does
not meet the Common Rule’s definition of research. Furthermore, the SoLá Therapy device is not investigational,
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Figure 1. Number of patients and completed treatments.

and the data is collected as part of normal, routine, clinical care. Thus, IRB and human subject protection regulations
do not apply to this analysis.

The primary outcome of interest was change in overall pain level from baseline (treatment number 1) compared
with treatment number 9. In order to assess pain level change from baseline over time, we excluded those patients
who had just started therapy (less than three treatments). Secondary outcomes included change in pain with
exercise, sitting, standing, urination, bowel movements, intercourse and vulvar pain. Pain was measured using a
NRS accompanied by descriptors ranging from ‘no pain’ at 0 to ‘worst pain’ at 10. Minimal clinically important
difference (MCID) was used to define pain reduction of 2 or more NRS points, or a reduction of at least 30%.
This MCID has been shown by prior research to consistently represent what patients with musculoskeletal chronic
pain describe as ‘much better’ improvement [25,26].

Statistical significance was determined using Chi2 and Fisher’s Exact test (when cells contained <10 observations)
for categorical variables. The paired t-test was used to analyze continuous, normally distributed variables such as
age, and one sample Wilcoxon ranked sum t-test for nonparametric continuous variables such as pain levels (0–10).
Statistical significance was set at a two-tailed alpha level of 0.05 and power of 80%. Effect size, an additional measure
used to describe degree of improvement, was measured using Cohen 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. To analyze the relationship between improvement in pain
and baseline diagnosis or pain severity, we used simple logistic regression modeling where the outcome of interest
was categorized as improved = 1 if the pain level improved 2 or more NRS points and improved = 0 if the pain
level improved by <2 points. The analysis was conducted using Epi Info™ version 7.2 and STATA 16 (StataCorp,
LLC, TX, USA), whereas graphs were created using Microsoft Excel.

Results
The limited dataset consisted of 144 female patients who were consecutively treated with the SoLá device from
21 June 2019 to 21 November 2020. Of the 144, 10.4% (n = 15) were excluded; eight stopped therapy after two
treatments and seven stopped after the first treatment (two stopped due to an increase in pain, and five trialed
the device without further treatments because free trials were allowed by the manufacturer during the first few
months of commercialization). Since we had baseline characteristics for all patients who used the SoLá device at
least once, we were able to compare characteristics of those who were included versus those excluded from the
analysis (Table 1).

Of the 128 patients included, 93.0% (n = 119) completed four treatments, 89.8% completed five treatments,
72.7% (n = 93) completed all nine recommended treatments, and 52.3% (n = 67) opted for additional therapy
beyond nine treatments (Figure 1). At baseline, in addition to overall pain, 66.4% (n = 85) also reported pain with
bowel movements, 78.1% (n = 100) pain with intercourse, 82.8% (n = 106) pain with exercise, 65.6% (n = 84)
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Table 1. Comparison of baseline characteristics between included and excluded patients.
Baseline characteristic Included

Completed ≥3 treatments
(n = 128)

Excluded
Completed ≤2 treatments
(n = 15)

p-value

Mean age in years (SD) 44.3 (15.1) 39.73 (11.81) 0.182

Had previous physical therapy, n (%) 94 (73.4) 9 (60.0) 0.274

Reported receiving a prior diagnosis of, n (%)‡

– Endometriosis 18 (14.1) 6 (40.0) 0.021†

– IC/BPS 56 (43.8) 4 (26.7) 0.027†

– Vulvodynia 43 (33.6) 6 (40.0) 0.774

– Myalgia 97 (75.8) 10 (66.7) 0.443

– Dyspareunia 65 (50.8) 8 (53.5) 0.852

– Vaginismus 22 (17.2) 7 (46.7) 0.007†

Overall pain level mean, SD 6.1 (2.6) 6.7 (3.1) 0.077

Overall pain duration, n (%) 0.718

– Less than 1 year 27 (21.1) 1 (16.7)

– More than 1 year but less than 2 years 11 (8.6) 1 (16.7)

– More than 2 years but less than 3 years 13 (10.2) 2 (13.3)

– More than 3 years but less than 4 years 17 (13.3) 2 (13.3)

– More than 4 years 60 (46.9) 9 (60.0)

Pain level with bowel movements mean (SD), n 4.6 (3.1), 85 6.3 (3.6), 9 0.208

Pain level with intercourse mean (SD), n 6.7 (2.5), 100 7.2 (2.5), 14 0.702

Pain level with exercise mean (SD) 5.8 (2.8), 106 2.9 (3.1), 9 0.103

Pain level with urination mean (SD), n 5.0 (3.2), 84 5.3 (3.5), 11 0.246

Pain level with sitting mean (SD), n 6.0 (3.0), 106 5.0 (3.5), 11 0.388

Pain level with standing mean (SD), n 5.2 (2.1), 95 4.5 (3.9), 8 0.471

Vulvar pain mean (SD), n 5.8 (2.6), 90 4.7 (2.8), 10 0.266

Pain level as measured by 0–10 NRS.
†p � 0.05.
‡Patients may have had more than one diagnosis.
IC/BPS: Interstitial cystitis/bladder pain syndrome; NRS: Numeric rating 0–10 scale; SD: Standard deviation.

pain with urination, 82.8% (n = 106) pain with sitting, 74.2% (n = 95) pain with standing and 70.3% (n = 90)
had vulvar pain. Statistically significant differences in types of pain diagnosis were found between those who were
included versus excluded, such that the excluded group had a higher proportion of women with endometriosis,
IC/BPS and vaginismus. However, there was no difference in overall pain level or symptom-specific pain levels
(Table 1).

Mean changes in overall pain and symptom-specific pain severity are presented in Figure 2. For the entire cohort,
the largest improvement in overall pain level was noted within the first four treatments (mean NRS = 6.6 ± 2.6
after treatment 1 to mean NRS = 4.4 ± 2.6 after treatment 4; p < 0.000; MCID = -2.7; d = 0.9). Additional
but smaller reductions in pain levels continued with further treatment. Changes in NRS comparing treatment 1 to
treatment 9 are presented in Figure 3. Sample sizes for each symptom are also shown in Figure 3. Post-hoc sample
size calculations were not necessary since we found statistically meaningful reductions in all outcomes of interest.

MCID, % reduction and effect size (Cohen d coefficient) were calculated for each pain outcome as follows:
overall pain, MCID = -2.4, 36.0%, d = 0.9; pain with bowel movement, MCID = -2.0, 37.5%, d = 0.7; pain with
intercourse, MCID = -2.4, 35.0%, d = 0.9; pain with exercise, MCID = -2.1, 48.8%, d = 0.7; pain with urination,
MCID = -2.1, 37.3%, d = 0.7; pain with sitting, MCID = -2.0, 34.6%, d = 0.7; pain with standing, MCID = -1.4,
26.8%, d = 0.5 and vulvar pain MCID = -3.1, 55.4%, d = 0.9.

Clinically significant improvement in overall pain was reported by 59.1% (n = 68) of the 115 women who
completed 5 treatments and 64.5% (n = 60) of the 93 women who completed nine treatments. Women previously
diagnosed with pelvic floor myalgia had greater odds of improvement (odds ratio = 4.8, 95% CI: 1.3–17.7) as did
women with vaginismus (odds ratio = 5.6, 95% CI: 5.6–27.1). These findings persisted after adjusting for age,
prior PT and additional pain diagnoses such as endometriosis, dyspareunia and IC/BPS. Overall pain duration
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and severity of pain with defecation, urination, intercourse, sitting, standing and vulvar pain, did not significantly
impact odds of improvement.

During the study period, there were no serious adverse events reported. However, of the 144 patients that received
at least one treatment, minor adverse events were reported as follows: 6.9% (n = 10) had a temporary increase in
pain, 2.1% (n = 3) had an increase in bladder symptoms, 13.2% (n = 19) had temporary noninfectious vaginal
discharge and 1.4% (n = 2) were diagnosed with a urinary tract infection (UTI) around the time of treatment.

Discussion
Although PBM has been shown to be an effective treatment for a variety of musculoskeletal and arthritic chronic
pain conditions [11–13], to our knowledge, this is the first study evaluating PBM for the treatment of CPP. In this
cohort, more than 90% of women who tried one treatment continued beyond three treatments. The women in our
analysis had a wide-ranging prevalence of self-reported pain co-morbidities (44% IC/BPS, 14% endometriosis,
50% dyspareunia, 70% vulvar pain) and symptom-specific pain (66% pain with bowel movements, 78% pain with
intercourse, 83% pain with exercise, 66% pain with urination, 83% pain with sitting and 74% pain with standing).
Eighty percent had pain lasting longer than 1 year. The combination of complex symptomatology and prolonged
pain indicates that the study cohort is representative of women with CPP found in primary care practices as well
as in highly specialized centers [2,27–32]. Thus, our findings should be generalizable to patients who are considering
PBM therapy in both settings.

Once therapy was initiated, compliance with treatment was high; 93% complete four treatments, 90% completed
five and 73% completed all nine treatments. Two large observational, uncontrolled, studies assessed the issue of
compliance with pelvic floor PT, the primary treatment recommended for women with MFPP. Woodburn and
colleagues studied over 660 patients referred to pelvic PT and found that only 20% of patients are compliant with
the recommended length of treatment [33]. A similar study performed in a diverse urban group of 180 women
showed that only 29% were compliant with pelvic floor PT [34]. Although we did not directly compare PBM with
PT, it is reassuring to find that compliance with PBM was much higher than reported for PT. Factors that may
help with compliance include ease of use (the vaginal probe is only 2 cm wide), short treatment time (treatments
last only 2–4 min) and financial incentive since patients paid out-of-pocket for their treatments.

In 2004, a randomized trial of pelvic Thiele massage concluded that an undisclosed percentage of patients showed
statistical, but not clinically meaningful, improvements in pain [35]. A subsequent trial of global therapeutic massage
versus myofascial PT concluded that 26 and 59% of patients reported clinically meaningful pain improvement after
12 weeks of therapy [10]. The difference was not statistically significant. Our study shows that clinically significant
improvement in overall pain was reported by nearly 65% of the women who completed the recommended therapy.
Over the course of nine treatments, significant reductions were also found in severity of vulvar pain, as well as pain
with exercise, bowel movements, urination, intercourse and sitting. The largest difference in pain improvement
was noted between treatments 1 and 5, with additional but smaller improvement continuing to treatment 9. At
last, odds of improvement were highest for women previously diagnosed with pelvic floor myalgia and vaginismus
suggesting that PBM may be working to affect pelvic floor muscle function.

This study has several limitations inherent to observational uncontrolled studies, including the inability to
establish a causal link between the use of TV-PBM and improvement in pain. Other factors such as repeated
interaction with a healthcare provider may play a role in symptom improvement independent of the use of PBM.
The diagnosis of myofascial CPP (based on single-digit pelvic examination) was not systematically confirmed,
instead, we relied on patients and providers to comply with recommended protocols. The prevalences of the
additional pain co-morbidities may represent overestimates since we relied on patient recall. The use of a 0–10
NRS is not adequate to measure many aspects of response to therapy such as physical and sexual function. Nor
were we able to measure changes in affective components or psychological distress related to pain. At last, the study
period is limited the 3–4 weeks required for each patient to complete nine treatments, thus we cannot comment
on how long the therapeutic effect lasts.

Strengths of the study include a sample size large enough to allow us evaluate and find statistically and clinically
significant differences across several variables. The number of excluded women was small and demographically
similar to those who were included. Although the diagnoses of endometriosis, IC/BPS and vaginismus were more
prevalent in the excluded group, women with those diagnoses who chose to continue therapy did well; women
with vaginismus had greater odds of improvement while women with endometriosis and IC/BPS did equally well
(compared with those without these diagnoses).
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All outcomes were reported by patients (instead of healthcare providers) and collected in real-world clinical
settings which may make our conclusions generalizable to similar populations of patients suffering with CPP.
The 144 women in this cohort underwent 1386 treatments over a period of nearly 1.5 years. As expected, the
complication rates were low and the most commonly reported side effect was temporary noninfectious vaginal
discharge. Although larger studies are needed, this initial report should alleviate concerns for major complications
such as vaginal burns or scarring described with ablative vaginal laser therapy [23,24].

In summary, the management of CPP is a burdensome condition that challenges patients and providers alike;
few treatment options are available and most have not been shown to be of significant benefit [36]. TV-PBM, and
the novel SoLá Pelvic Therapy device, may be an alternative for the treatment of CPP that is well tolerated, has
minimal adverse events, and can be incorporated into clinical care. The findings obtained from this cohort are
limited but reassuring. Controlled studies and randomized controlled trials are needed in order to determine the
efficacy of PBM for the treatment of myofascial CPP. The data provided in this manuscript, and the fact that
treatments can be easily standardized into a study protocol, should facilitate future studies.

Future perspective
CPP is a debilitating condition with few treatment options. Technologies, such as PBM, that are emerging for the
treatment of pain are not available to women with CPP because pelvic structures are difficult to access and there is
a paucity of research that focuses on this type of pain. Our research shows that trans-vaginal photobiomodulation
for pelvic pain is both possible and promising. We provide the first evidence for the effectiveness of this type of
therapy and provide data to support future randomized clinical studies.

Summary points

• In this cohort of women with chronic pelvic pain, trans-vaginal photobiomodulation significantly reduced overall
pelvic pain, pain with sitting, standing, urination, defecation, intercourse and vulvar pain.

• In over 1800 treatments reported in this study, trans-vaginal photobiomodulation therapy using a non-ablative,
non-thermal low-level laser, was effective without serious adverse events.
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