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Novel Multimodal Radiofrequency Therapy for Mixed Urinary 
Incontinence: A Pilot Study

Pablo Gonzalez Isazaa , Diana Lorena Velez Rizob, c

Abstract

Background: Mixed urinary incontinence (MUI) significantly af-
fects patients’ quality of life (QOL) and poses a therapeutic challenge 
owing to its multifactorial etiology. Traditional treatments, including 
pharmacotherapy and surgery, often yield suboptimal outcomes or en-
tail considerable risk. This study aimed to evaluate the efficacy and 
safety of a novel multimodal radiofrequency (MMRF) therapy for 
improving MUI symptoms, QOL and histological markers of pelvic 
tissue integrity.

Methods: A prospective pilot study was conducted on 20 female pa-
tients diagnosed with MUI. Participants underwent MMRF therapy, 
which consisted of two modalities: Morpheus V, delivering frac-
tional radiofrequency energy, and Forma V, providing bipolar energy 
for superficial tissue tightening (Empower Bipolar Radiofrequency 
Platform InMode Aesthetics, Lake Forest, California, Serial Number 
R30326211). Treatment was administered over two to three sessions 
with follow-up at 3 and 6 months. Subjective outcomes were assessed 
using validated scales, including the International Consultation on 
Incontinence Questionnaire-Short Form (ICQ-SF), Potenziani scale, 
overactive bladder symptom score (OAB-SS), and QOL measures us-
ing a visual analog scale (0 - 10). Punch biopsies from the anterior 
vaginal wall were obtained at baseline and at 6 months to evaluate 
histological changes. Statistical analyses were performed to deter-
mine the significance of the pretreatment and posttreatment differ-
ences.

Results: Twenty participants were included in this study. ICQ-SF 
scores decreased from 14.05 ± 4.22 at baseline to 10.05 ± 3.79 at 
3 months and 7.65 ± 4.44 at 6 months (P < 0.01). The Potenziani 
and OAB-SS scores exhibited similar reductions, indicating enhanced 
bladder control and urgency relief (P < 0.001). QOL improved signifi-
cantly, with mean QOL scores declining from 6.00 ± 1.03 at baseline 
to 2.95 ± 0.94 at 6 months (P < 0.001). Histological analyses revealed 

increased collagen density, enhanced vascularization, and reduced in-
flammatory infiltrates, supporting tissue remodeling and functional 
recovery.

Conclusions: MMRF therapy is a safe, effective and minimally 
invasive treatment for MUI that addresses both the structural and 
functional contributors to incontinence. Significant improvements in 
symptom severity, QOL, and tissue integrity position of MMRF are 
promising non-surgical options for managing pelvic floor dysfunc-
tion. Further research with larger populations and extended follow-up 
is recommended to confirm these findings and to establish MMRF as 
a standard treatment for MUI.

Keywords: Mixed urinary incontinence; Quality of life; Multimodal 
radiofrequency; Safety

Introduction

Mixed urinary incontinence (MUI) is a prevalent condition, 
especially among women, and is characterized by a combina-
tion of stress and urgency urinary incontinence. Affecting the 
quality of life (QOL), MUI imposes a considerable psycho-
logical and social burden on up to 15.7-20.5% of women in the 
United States in the 2017 - 2018 cycle. This prevalence was 
higher in women aged 60 years and older (12.9-19.0%) [1], 
with similar values in other locations [2] and a mean annual 
worldwide incidence of all-types urinary incontinence rang-
ing from 1% to 9% [3]. Traditional management approaches 
include lifestyle modifications, pharmacological therapy, pel-
vic floor exercises, and surgical interventions for severe cases 
[4-8]. Despite these options, many patients experience limited 
efficacy, side effects or poor long-term adherence to treatment 
regimens [9-11]. In recent years, energy-based devices have 
emerged as minimally invasive alternatives that utilize lasers, 
radiofrequency (RF), and high-intensity focused ultrasound 
technologies. These modalities promote collagen remodeling 
and tissue tightening, potentially improving the structural and 
functional integrity of the pelvic floor and urethral support. 
Among these, multimodal radiofrequency (MMRF) technolo-
gies, including Morpheus V and Forma V, have shown prom-
ise in enhancing vaginal and urethral tissue health [7, 12, 13]. 
However, robust evidence of their efficacy in managing MUI 
remains sparse, necessitating further research [14, 15].

While emerging technologies have gained traction, criti-
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cal gaps persist in understanding their long-term efficacy and 
mechanisms of action in MUI. Previous studies have primarily 
focused on subjective symptom improvement, often relying on 
patient-reported outcomes without correlating them with ob-
jective biomarkers or histological data [16, 17]. Furthermore, 
research often emphasizes single modalities or fails to account 
for the multifaceted nature of MUI, which encompasses both 
structural and functional deficiencies [18-20]. The clinical ap-
plicability of MMRF therapy, which combines tissue remod-
eling and neuromodulation effects, has yet to be thoroughly 
evaluated. This evaluation requires comprehensive studies 
integrating patient-reported outcome measures (PROMs) and 
objective outcome measures [9] to delineate the true potential 
of these technologies for MUI management.

We hypothesized that MMRF therapy using Morpheus V 
and Forma V could significantly improve MUI symptoms by 
enhancing the structural support and neuromuscular function 
of the pelvic floor. This hypothesis is grounded in the dual 
action of RF technology, which promotes tissue tightening 
and modulates the overactive bladder pathways. The central 
research question is whether this therapy leads to measurable 
improvements in validated outcome scores, including the In-
ternational Consultation on Incontinence Questionnaire-Short 
Form (ICIQ-SF), Potenziani scale, and overactive bladder 
symptom score (OAB-SS) while correlating these outcomes 
with the histological changes observed through punch biop-
sies. This study aimed to provide a comprehensive evaluation 
of MMRF technology as a novel, minimally invasive treatment 
for MUI, bridging the gap between subjective symptom relief 
and objective tissue-level outcome changes.

To address these gaps, we employed a systematic ap-
proach involving a 6-month follow-up of patients undergo-
ing Morpheus V and Forma V therapies. This study integrated 
PROMs and objective evaluation methods, including validated 
questionnaires and punch biopsies, to provide a holistic assess-
ment of therapy outcomes. By combining two complementary 
RF modalities, our approach sought to leverage the synergistic 
effects of deep tissue remodeling and surface-level tightening, 
targeting both structural and functional contributors to MUI. 
This dual-action mechanism represents a novel paradigm for 
non-surgical MUI treatment. Importantly, this study fills criti-
cal gaps in the current literature by linking patient-reported 
outcomes to histological changes, thereby providing new 
insights into the mechanisms underlying symptom improve-
ment. Our findings aim to guide clinical decision-making and 
establish MMRF therapy as a viable evidence-based option for 
managing MUI.

Materials and Methods

Study design and setting

A prospective, descriptive, experimental pilot study was 
conducted between August 2023 and February 2024 at the 
Urogynecology Unit of the Obstetrics and Gynecology De-
partment at the Hospital Universitario San Jorge in Pereira, 
Colombia.

Participants

Adult female patients presenting with clinically diagnosed MUI, 
a condition defined by concurrent symptoms of stress and ur-
gency urinary incontinence, were invited to participate. To en-
sure homogeneity and reliability, strict inclusion and exclusion 
criteria were used. Women with no prior pelvic organ prolapse 
(POP) surgeries and willingness to adhere to a 6-month follow-
up protocol were eligible. Conversely, patients with advanced 
POP (pelvic organ prolapse quantification (POP-Q) stage > 1), 
undiagnosed uterine bleeding, or a history of rectovaginal or 
vesicovaginal fistulas were not considered. Additional exclusion 
criteria were current smokers, individuals undergoing concurrent 
energy-based therapies or pelvic floor rehabilitation, and those 
with significant medical comorbidities that could confound the 
study results. These criteria were carefully chosen to focus on a 
population that would benefit the most from MMRF therapy and 
to eliminate factors that might influence the outcomes.

MMRF therapy

MMRF therapy was delivered using a two-step protocol com-
bining Morpheus V and Forma V technologies (Fig. 1). The 
first step involved the Morpheus V probe, which features a 
transparent casing with visible internal circuitry and utilizes 
fractional RF energy delivered at 1 MHz and peak power of 
65 W. A specialized probe equipped with 24 microneedles was 
used to target specific areas within the vaginal cavity, particu-

Figure 1. Morpheus V (left) and Forma V (right) probes.
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larly those contributing to continence mechanisms. The mi-
croneedles allowed for adjustable penetration depths of 1 - 3 
mm, delivering approximately 200 mJ per pulse to remodel 
the tissue through thermal energy while minimizing damage to 
the surface layers. The temperature used during the two steps 
of RF therapy depends on the device used. Morpheus8 V de-
livered fractional bipolar RF at temperatures of 58 °C and 61 
°C, and Forma V delivered bipolar RF at 40 °C and 43 °C. 
The second step employed the Forma V probe equipped with 
flat and spherical electrodes that delivered 1 MHz with a peak 
power of 40 W through a bipolar RF modality. This phase aims 
to provide surface-level tissue tightening and neuromodulation 
through rectangular pulse configurations using a specially de-
signed ergonomic probe. Both modalities have integrated cool-
ing systems and built-in impedance sensors and were adminis-
tered in multiple sessions at predetermined intervals as part of a 
structured rehabilitation program. The duration of the sessions 
depended on the patient and was not standard. Morpheus8 V 
session time depended on the number of passes (usually three 
passes with different levels of energy and depth of penetration 
were performed), and the Forma V bipolar RF lasted 20 min. 
The interval between sessions depended on the device used. 
Morpheus8 V consisted of three sessions at 4-week intervals, 
and Forma V consisted of six sessions at 2-week intervals. All 
procedures were performed under standardized conditions by 
trained and experienced nurses from the study center.

Outcome measures

Both PROMs and objective outcome measures were incorpo-
rated to evaluate the efficacy of MMRF therapy comprehen-
sively. PROMs included validated scales such as the ICIQ-SF 
[21, 22], Potenziani scale (Potenziani-14-CI-IO-QOL-2000) 
[23], and OAB-SS [24], all of which were administered at 
baseline and 6 months post treatment. These instruments pro-
vided quantitative assessments of symptom severity, patient 
QOL, and functional impact of MUI [25]. For objective evalu-
ation, punch biopsies were collected from the anterior vaginal 
wall at the urethrovaginal junction before therapy initiation 
and after 6 months. Histological analysis (hematoxylin/eosin) 
of these samples aimed to identify morphological and structur-
al changes indicative of therapeutic effects, including collagen 
remodeling and vascular alterations. Integrating PROMs and 
objective measures was intended to provide a comprehensive 
understanding of the treatment efficacy.

Ethical considerations

The study adhered to the ethical principles outlined in the in-
ternational guidelines, including the Declaration of Helsinki, 
Belmont Report, and Council for International Organizations 
of Medical Sciences (CIOMS) standards. All participants pro-
vided written informed consent after receiving detailed expla-
nations of the study’s purpose, procedures, risks, and benefits. 
This research was classified as minimal-to-beyond-minimal 
risk, as supported by preclinical and clinical evidence demon-

strating the safety of RF-based interventions in humans. Ethi-
cal approval was obtained from the hospital’s ethics committee 
to ensure compliance with national regulations. Measures to 
protect the participants included anonymized data collection, 
secure storage of medical records, and the option to withdraw 
at any time without consequences.

Statistical analysis

Continuous variables were reported as means with standard 
deviations (SD), whereas categorical variables were analyzed 
using the Chi-square test. Pretreatment and posttreatment 
scores on validated scales were compared using Mann-Whit-
ney, Kruskal-Wallis, and Dunn pairwise tests to determine the 
significance of the observed changes. Histological findings 
from punch biopsies were evaluated qualitatively and quan-
titatively to assess tissue-level changes according to clinical 
outcomes. Statistical significance was set at P < 0.05.

Results

Participant characteristics

Twenty participants were included in the study, with a mean 
age of 56.15 years (SD 9.78), ranging from 44 to 84 years. The 
median parity among the participants was three, with the ma-
jority (40%) having three live births. Approximately 60% of 
the participants presented with POP-Q stage 0, and the remain-
ing 40% presented with stage 1. Most participants (65%) com-
pleted three treatment sessions, whereas the remainder under-
went two sessions. Baseline urodynamic evaluations revealed 
a mix of normal findings and variable abdominal leak point 
pressures (ALPPs) distributed across the different thresholds 
(Table 1). None of the 20 patients presented adverse events, 
unwanted treatment-related symptoms, or complications.

PROMs

The mean baseline score for the ICQ-SF was 14.05 (SD 4.22), 
reflecting moderate symptom severity. At 3 months, the mean 
score reduced to 10.05 (SD 3.79), with a further decrease to 7.65 
(SD 4.44) by 6 months. Significant improvements in ICQ-SF 
scores at both 3 and 6 months compared with baseline were ob-
served (P < 0.01). Similarly, the Potenziani scores demonstrated 
marked improvement over time. The baseline scores averaged 
12.55 (SD 2.44), decreasing to 10.05 (SD 2.06) at 3 months and 
6.20 (SD 1.91) at 6 months. The changes were statistically sig-
nificant, with a robust correlation observed between the baseline 
and follow-up scores (Pearson’s correlation, r = 0.89, P < 0.001).

The mean OAB-SS at 3 months was 11.68 (SD 2.45), de-
creasing to 8.68 (SD 1.45) at 6 months, representing an im-
provement of 25.7%. A statistically significant reduction in 
OAB-SS scores was observed between these time points (P < 
0.01), with a moderate correlation (r = 0.64). QOL measures 
demonstrated substantial improvement, aligning with the re-
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ductions in symptom severity. Scores averaged 6.00 (SD 1.03) 
at 3 months and declined to 2.95 (SD 0.94) at 6 months (P < 
0.001). These improvements reflected enhanced posttreatment 
patient satisfaction and perceived well-being (Table 2).

Histological findings

Punch biopsies taken from the anterior vaginal wall revealed 

notable posttreatment tissue remodeling. Collagen density in-
creased at 6 months compared with baseline, with evidence of 
enhanced vascularization, epithelial maturation, and reduced 
inflammatory infiltrates. These histological changes corrobo-
rated the observed clinical improvements, suggesting that 
MMRF therapy effectively promotes tissue regeneration and 
functional restoration (Figs. 2, 3).

Correlation analysis

Significant correlations were found between the baseline and 
follow-up scores for all scales, indicating the consistency of 
improvements. Potenziani scores showed the strongest corre-
lation (r = 0.89, P < 0.001), followed by ICQ-SF (r = 0.54, P < 
0.01) and OAB-SS (r = 0.64, P < 0.01).

Discussion

We found that MMRF was both effective and safe. Over 6 
months, it produced significant improvements in validated 
scales, such as the ICQ-SF, Potenziani scale and OAB-SS. 
Furthermore, the improvement in QOL underscores the mean-
ingful impact of therapy on daily living. Histological analyses 
provided complementary evidence, revealing increased col-
lagen density and enhanced vascularization in treated tissues. 
These results on a novel treatment approach support the hy-
pothesis that MMRF acts through mechanisms distinct from 
conventional pharmacotherapy, offering a promising alterna-
tive for patients who are either non-responders or intolerant to 
traditional treatments.

Our findings align with those of recent studies on ener-
gy-based modalities, including RF [12, 15, 17-20, 26], which 
corroborate this mechanism, emphasizing the role of thermal 
energy in collagen contraction and neocollagenesis. In 2013, 
Chinthakanan et al conducted a randomized controlled trial 
comparing low-energy RF vaginal therapy to sham treatment 
in postmenopausal women with mild to moderate stress urinary 
incontinence (SUI). Among the 49 participants, the RF group 
(n = 23) achieved a 69.6% success rate at 1 year, defined by 
improvements in the 1 h pad weight test, compared to 38.5% 
in the sham group. However, secondary outcomes, such as the 
incontinence quality of life (I-QOL) and urogenital distress 
inventory-6 (UDI-6) were not statistically different [20]. On 
the other hand, in 2024, Rabiai et al investigated the addition 

Table 2.  PROMs Mean (SD) Score and Percentage of Improvement

PROMs Baseline 3 months 6 months % of improvement
ICQ-SF 14.05 (4.22) 10.05 (3.79) 7.65 (4.44) 45.5%
Potenziani 12.55 (2.44) 10.05 (2.06) 6.20 (1.91) 50.5%
OAB-SS 11.68 (2.45) 8.68 (1.45) 25.7%a

QOL 6.0 (1.03) 2.95 (0.94) 50.8%

aOnly the 3-month and 6-month time points were assessed, with 19 patients providing complete data. PROMs: patient-reported outcome measures; 
SD: standard deviation; ICQ-SF: International Consultation on Incontinence Questionnaire-Short Form; OAB-SS: overactive bladder syndrome 
score; QOL: quality of life.

Table 1.  Baseline Clinical Characteristics

Category Frequency (n) Percentage (%)
Parity
    1 3 15
    2 5 25
    3 8 40
    4 3 15
    5 1 5
Sessions
    2 7 35
    3 13 65
Q-tip test
    < 30 degrees 11 55
    > 30 degrees 9 45
Urodynamics
    Normal 10 50
    ALPP 54 2 10
    ALPP 65 2 10
    ALPP 80 2 10
    ALPP 56 1 5
    ALPP 70 1 5
    ALPP 76 1 5
    ALPP 90 1 5
POP-Q
    Stage 0 12 60
    Stage 1 8 40

ALPP: abdominal leak point pressure; POP-Q: pelvic organ prolapse 
quantification.
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of monopolar non-ablative RF to pelvic floor muscle training 
(PFMT) in a randomized controlled trial of 38 women with 
moderate SUI. The RF group (n = 18) achieved a 9.4-point 
reduction in ICIQ-SF scores (95% confidence interval (CI): 
-12.6 to -6.3), surpassing the minimal clinically important dif-
ference, compared to a 3.9-point reduction (95% CI: -6.9 to 
1.0) in the PFMT-only group. Additionally, the experimental 
group exhibited significant improvements in the 1 h pad test 
(P < 0.05) and fewer weekly SUI episodes, with a time-group 
interaction effect observed over 6 months (P < 0.001) [18].

In 2024, Long et al evaluated the Viveve® System, ap-
plying 90 J/cm2 of fractional RF energy in a single session 
to 34 women with SUI. At 6 months, significant reductions 
in SUI symptoms were reported, with improved scores in the 
UDI-6 (-3.1 points), Incontinence Impact Questionnaire-7 
(-2.8 points) and ICIQ-SF (-4.5 points), along with reduced 
bladder neck mobility and proximal urethral rotation angle. 
Sexual function also improved, as evidenced by increased 
Female Sexual Function Index scores in all domains except 
for pain [15]. In 2023, Abdelaziz et al explored the safety and 

short-term efficacy of fractional bipolar RF delivered through 
microneedling in 20 women with MUI and genitourinary syn-
drome of menopause (GSM). Using the EmpowerRF platform, 
significant symptom improvements were observed at 1, 3, and 
6 months post treatment. For example, UDI-6 scores decreased 
from 37.2 to 25.4, and I-QOL scores improved by 45%. His-
tological findings revealed enhanced collagen remodeling 
and neocollagenesis, providing a mechanistic basis for the 
observed benefits [19]. Furthermore, the neuromodulatory ef-
fects of RF energy, which may influence bladder hyperactiv-
ity and urgency symptoms, offer an additional explanation for 
improvements in urgency-related scales [26, 27]. This dual-
action mechanism, which combines structural reinforcement 
with functional modulation, underscores the unique therapeu-
tic potential of MMRF for MUI.

Although promising, this study has limitations. The small 
sample (n = 20) limits generalizability, and the single-center 
design without a control group introduces potential biases. The 
6-month follow-up, while sufficient for initial efficacy, does 
not assess long-term outcomes. The absence of baseline data 

Figure 2. Histological findings. (a) Before protocol: atrophic epithelium. (b) Poor epithelial maturation.

Figure 3. Histological findings. (a) 6 months after the treatment protocol: increased epithelium maturation and vascularity. (b) 
Increased epithelial maturation, dense stroma papillae formation, and increased vascularization.
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further limits evaluation. The lower OAB-SS improvement be-
tween 3 and 6 months may reflect a ceiling effect or reduced sen-
sitivity to change, as indicated by score clustering at 3 months. 
In contrast, broader measures like QOL and Potenziani scales 
continued detecting improvements. Despite these limitations, 
rigorous methodologies and validated measures enhance result 
reliability [21, 22, 24] and ensure that the observed improve-
ments are both clinically meaningful and statistically robust. 
Moreover, the consistent alignment between subjective reports 
and objective histological findings strengthens our conclusions. 
The absence of adverse events further supports the feasibility 
and safety of MMRF therapy, making it a viable alternative for 
patients seeking noninvasive options. Anticipated criticisms re-
garding the sample size or lack of controls are mitigated by the 
pilot nature of this investigation, which serves as a necessary 
foundation for future large-scale studies.

The findings from this pilot study pave the way for fu-
ture research to build upon these insights. Larger, multicenter, 
randomized controlled trials are essential to validate the ef-
ficacy and safety of MMRF therapy. These studies should 
aim to compare MMRF with established treatments such as 
pharmacotherapy, pelvic floor physical therapy and surgical 
interventions to determine their relative effectiveness and cost 
efficiency. Extended follow-up periods are also necessary to 
evaluate the durability of symptom relief and the progression 
of histological changes over time. Additionally, mechanistic 
studies exploring the neuromodulatory effects of RF energy 
could provide deeper insights into the pathways involved, po-
tentially identifying biomarkers for predicting treatment re-
sponses and optimizing patient selection.

The MUI is a multifaceted condition that profoundly im-
pacts patients’ physical and psychological well-being. Current 
treatment options often fail to address both the structural and 
functional contributors to incontinence, leaving a significant 
proportion of patients dissatisfied or untreated. This study 
positions MMRF therapy as a transformative approach that 
bridges the gap between conservative and surgical treatment. 
By simultaneously targeting tissue integrity and bladder func-
tion, the MMRF offers a comprehensive solution that is mini-
mally invasive, safe and effective. Its ability to improve the 
QOL while avoiding the risks and recovery times associated 
with surgery makes it a particularly attractive option in the 
continuum of care for pelvic floor dysfunction.

Conclusion

Our study demonstrates that MMRF is a promising noninva-
sive treatment for MUI. MMRF addresses critical gaps in the 
current therapeutic landscape by significantly reducing symp-
tom severity, improving QOL, and promoting histological tis-
sue remodeling. Although further research is needed to con-
firm these findings in larger and more diverse populations, the 
results of this pilot study highlight the MMRF as an innovative 
and effective option for managing MUI. This approach offers 
hope for patients seeking relief from a condition that has long 
been challenging to treat, marking an important step forward 
in pelvic floor health.
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