
ULTRASOUND IMAGING BIOFEEDBACK ENHANCES PELVIC FLOOR MUSCLE 

TRAINING AND INCONTINENCE OUTCOMES AFTER PROSTATECTOMY
Calvin Wong, MPT, MRSc1; Anna Hudon-Kaide, BSc, MHScPT1; Sean Lee BSc, MPT1; Rosalie Ho MSc, CCRP1; Monita Sundar, MA1; Celestia Higano, MD, FACP1,2

1.Prostate Cancer Supportive Care Program, Vancouver Prostate Centre 2. Department of Urologic Sciences, University of British Columbia

1. Sandhu JS, Breyer B, Comiter C, et al. Incontinence after prostate treatment: AUA/SUFU guideline. J Urol. 2019;202(2):369–378. doi:10.1097/JU.0000000000000314

2. Smith-Palmer J, Takizawa C, Valentine W. Literature review of the burden of prostate cancer in Germany, France, the United Kingdom and Canada. BMC Urol. 2019;19(1):19. doi:10.1186/s12894-019-0448-6

3. Stafford RE, Van Den Hoorn W, Coughlin G, Hodges PW. Postprostatectomy incontinence is related to pelvic floor displacements observed with trans‐perineal ultrasound imaging. Neurourol Urodyn. 2018;37(2):658-665. 

doi:10.1002/nau.23371

4. McManus L, De Vito G, Lowery MM. Analysis and biophysics of surface EMG for physiotherapists and kinesiologists: Toward a common language with rehabilitation engineers. Front Neurol. 2020;11:576729. doi:10.3389/fneur.2020.576729

5. Milios JE, Ackland TR, Green DJ. Pelvic floor muscle training in radical prostatectomy: A randomized controlled trial of the impacts on pelvic floor muscle function and urinary incontinence. BMC Urol. 2019;19(1):116. doi:10.1186/s12894-

019-0546-5

Acknowledgements

Financial 

support for 

PCSC is 

provided by:

Pelvic floor muscle training (PFMT) 

significantly improves quality of life for 

patients with post-prostatectomy incontinence 

(PPI)1,2. Outcomes are enhanced when PFMT 

targets the striated urethral sphincter (SUS) 

using real-time ultrasound (RTUS) for 

biofeedback3. In 2024, the Prostate Cancer 

Supportive Care (PCSC) Program integrated 

RTUS into physiotherapist-led PFMT to 

support motor learning.

This report describes our clinical approach 

and early experience integrating RTUS and 

surface electromyography (sEMG) for 

individualized PFMT to manage PPI.

Background

• Since July 2024, physiotherapists have used 

RTUS to observe displacement of key pelvic 

floor structures during contraction (Figure 1b) 

and relaxation3 (Figure 1a). 

• sEMG detects motor unit action potentials 

during pelvic floor muscle (PFM) 

contractions, offering biofeedback on levator 

ani activation. 

• Increases in sEMG amplitude indicate muscle 

activation and reductions reflect local muscle 

fatigue4.

• RTUS and sEMG (Figure 2) biofeedback are 

used to teach effective motor recruitment 

strategies and monitor muscle performance. 

• Incontinence outcomes are assessed using 

ICIQ-UI scores and pad usage.

Methods

• RTUS has proven valuable in allowing patients and 

physiotherapists to observe optimal PFM 

recruitment patterns and confirm effective exercise 

practice.

• sEMG provides complementary insights into levator 

ani recruitment and fatigue. Patients showed 

increased engagement and comprehension with 

RTUS-guided biofeedback5. 

• The sustained endurance test (SET) and rapid 

response test (RRT) are validated, reliable 

measures collected using US to assess key aspects 

of PFM function5. 

• The SET evaluates the ability to sustain PFM 

contraction, while the RRT measures coordination 

of rapid contractions. 

• This data may support comparison of sEMG and US 

biofeedback in improving PPI and PFM function.

Results

Figure 1. Mid-sagittal transperineal ultrasound (US) capture showing key 

structures used to assess pelvic floor muscle recruitment: striated urethral 

sphincter (SUS, blue highlight), bulbospongiosus (BS, orange highlight), bladder 

neck (BN), membranous urethra (MU), and pubic symphysis (PS). [a] Pelvic floor 

muscles at rest. [b] Pelvic floor muscles during concentric contraction. Red 

arrows indicate SUS and BS movement compressing the MU (white line); green 

arrow indicates BN movement due to puborectalis and pubococcygeus 

contraction.

• RTUS and sEMG provide distinct, yet 

complementary biofeedback for PFMT. 

RTUS supports learning PFM coordination; 

sEMG reflects levator ani recruitment and 

fatigue. 

• These tools improve patient engagement 

and motor learning, potentially optimizing 

PPI outcomes. 

• Further trials should evaluate long-term 

effectiveness and device-specific 

contributions to PFMT.

Conclusion
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Figure 2. Surface EMG biofeedback of pelvic floor muscles 

reflecting motor unit recruitment of the levator ani muscle group

Cineloop capture of pelvic floor muscle 

contraction on transperineal ultrasound 

imaging.
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