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ABSTRACT

Background:Stress urinary incontinence (SUI) is the involuntary leakage of urine during activities that increase intra-abdominal pressure, such as
coughing, sneezing, or physical exertion. It is a common condition among multiparous and postmenopausal women and can significantly impair
physical, psychological, and social well-being. Transperineal ultrasound (TPUS) is a noninvasive imaging modality that provides real-time
assessment of pelvic floor structures and may improve the evaluation of SUIL. Objective:To assess the utility of TPUS in diagnosing SUI by
evaluating pelvic floor dynamics, urethral mobility, and associated pelvic floor abnormalities. Methods: This analytical cross-sectional case-
control study was conducted at J.J.M. Medical College, Davangere, between March 2024 and September 2025. Sixty women aged 25-65 years
were enrolled, including 30 clinically diagnosed SUI cases and 30 continent controls. All participants underwent clinical assessment and TPUS
examination using a Voluson E6 ultrasound system. Parameters evaluated included alpha angle, beta angle, and rotational mobility at rest and
during straining. Statistical analysis was performed using SPSS version 25.0, with p<0.05 considered statistically significant.Results: SUI was
significantly associated with higher parity (>2), previous vaginal delivery, and postmenopausal status (p<0.05). Women with SUI demonstrated
significantly greater alpha angles, beta angles, and rotational mobility compared with controls. Anterior compartment prolapse (cystocele) was also
significantly more common among SUI cases. Conclusion: TPUS is a reliable, noninvasive, and effective tool for assessing pelvic floor
dysfunction in women with SUL It provides objective evaluation of urethral hypermobility and associated pelvic abnormalities, facilitating
accurate diagnosis and supporting clinical decision-making.
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INTRODUCTION

Stress urinary incontinence (SUI) is defined as the involuntary leakage
of urine during activities that increase intra-abdominal pressure, such
as coughing, sneezing, laughing, or physical exertion. It is the most
common type of urinary incontinence among women and represents a
significant public health problem. The condition is particularly
prevalent among multiparous and postmenopausal women due to
pelvic floor muscle weakness, connective tissue damage, and
hormonal changes.

Beyond physical symptoms, SUI negatively affects quality of life by
causing embarrassment, anxiety, social withdrawal, and reduced
participation in daily activities. Despite its high prevalence, many
women do not seek medical attention because of stigma and lack of
awareness. Accurate assessment of pelvic floor dysfunction is essential
for diagnosis and management. Conventional methods include clinical
examination and urodynamic testing; however, these techniques may
be invasive and provide limited anatomical information. Transperineal
ultrasound (TPUS) has emerged as a non-invasive, readily available
imaging modality that enables real-time visualization of pelvic floor
structures. It allows assessment of bladder neck position, urethral
mobility, and pelvic organ prolapse during rest and straining.

TPUS permits objective measurement of parameters such as the a-angle
(urethropelvic angle), a-angle (posterior urethrovesical angle), and their
rotational changes during Valsalva maneuver. These measurements help
identify urethral hypermobility, a key mechanism underlying SUL. TPUS
can also detect associated pelvic floor abnormalities, including cystocele
and uterovaginal prolapse. Owing to its safety, affordability, and
accessibility, TPUS has become increasingly valuable in the evaluation
of female pelvic floor disorders.

This study aimed to evaluate the utility of TPUS in women with SUI and
to correlate sonographic findings with clinical and obstetric risk factors.

Materials and Methods

Study Design and Setting

This analytical cross-sectional case-control study was conducted in the
Department of Radiodiagnosis, J.J.M. Medical College, Davangere,
including Bapuji Hospital, Chigateri District Hospital, and Women
and Children's Hospital, from March 2024 to September 2025.

Study Population

A total of 60 women aged 25-65 years were included. Thirty women
with clinically diagnosed SUI constituted the case group, while 30
continent women served as controls.

Inclusion and Exclusion Criteria

Women aged 25-65 years with symptoms of involuntary urine leakage
during exertion and willing to participate were included. Exclusion
criteria comprised procidentia, recent pelvic surgery, active urinary or
pelvic infection, inability to perform the Valsalva maneuver, and
refusal to provide consent.

Ultrasound Technique

All participants underwent TPUS using a Voluson E6 ultrasound
system equipped with a 3-5 MHz convex array transducer.
Examinations were performed in the lithotomy position with a
partially filled bladder (100—120 mL).

The transducer was placed in the interlabial region and imaging was
obtained in midsagittal and axial planes at rest and during straining.
Structures visualized included the urinary bladder, urethra, vagina,
uterus, and anorectal junction.

Parameters Assessed

The following parameters were measured:
1. Alphaangle

2. Betaangle

3. Rotational change in alpha angle

4. Rotational change in beta angle

5. Presence of pelvic organ prolapse

Statistical Analysis

Data were analyzed using SPSS version 25.0. Quantitative variables
were expressed as mean + standard deviation and compared using
Student's t-test. Qualitative variables were analyzed using Chi-square
or Fisher's exact test. A p-value <0.05 was considered statistically
significant.

RESULTS
Demographic Characteristics
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Figure 1: Distribution of participants according to age groups.
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The mean age of women with SUI was 47.63 + 10.52 years, compared
with 37.37 £ 9.84 years among controls. The highest proportion of
cases belonged to the 56—65-year age group, whereas controls were
predominantly younger.

Parity

Parity demonstrated a significant association with SUI. Most controls
were primiparous (56.67%), while the majority of cases had parity >2.
Overall, 93.33% of cases had parity >2 compared with 30% of controls
(p=0.001), indicating a strong relationship between increasing parity
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Figure 2: Distribution of participants according to parity.

Mode of Delivery

A significant association was observed between vaginal delivery and
SUIL Among cases, 73.33% had a history of vaginal delivery compared
with 33.33% of controls. Cesarean delivery was more common among
controls (p=0.004).
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Figure 3: Comparision of mode of delivery among cases and control

Menopausal Status

Menopause was significantly associated with SUI. Half of the women
in the case group were postmenopausal compared with only 20% of
controls (p=0.034).

Alpha-Angle Measurements

The mean 4-angle at rest was significantly higher among cases (62.06°)
than controls (45.30°). During straining, the a-angle increased to 79.83°
in cases compared with 50.74° in controls. The rotational change (A4)
was also significantly greaterin cases (17.67° vs. 5.04°,p<0.001).
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Figure 4: Comparison of alpha angle at rest straining and
difference (R-Alpha) parameters between case and control
groups.

Beta-Angle Measurements

The Beta angle was significantly increased in women with SUIL. Mean
Beta angle values at rest were 113.28° in cases and 96.39° in controls.
During straining, values increased to 139.33° and 103.04°,
respectively. The rotational change in beta angle was significantly
greater among cases (26.11° vs. 6.65°,p<0.001).
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Figure S: Comparison of beta angle at rest straining and difference

(R-beta) parameters between case and control groups.

Pelvic Organ Prolapse

Anterior compartment prolapse (cystocele) was identified in 63.33%
of cases and was absent among controls. Uterovaginal descent was
observed in 20% of cases, while rectocele was uncommon.
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Figure 6: Distribution of compartment descent among Cases

Representative cases:

Casel:

A 48-year-old multiparous female (para 2) presented with symptoms
consistent with stress urinary incontinence. She had a history of two
prior vaginal deliveries. The patient had not yet attained menopause at
the time of presentation.

Figure 7: Transperineal ultrasonography (USG) in the midsagittal
section. (A) Alpha angle at rest (62°). (B) Alpha angle during strain
(86°). Beta angle at rest (118°). (D) Beta angle during strain (145°).

Case 2: AS58-year-old multiparous female (para 3) presented with
stress urinary incontinence. She had a history of prior vaginal
delivery. The patient had attained menopause at the time of
presentation.

Figure 8: Transperineal ultrasonography (USG) in the midsagittal
section. (A) Alpha angle at rest (46°). (B) Alpha angle during strain
(77°). Beta angle at rest (110°). (D) Beta angle during strain (132°).
(E) The bladder descent during strain measured 5.29 mm from the
reference line drawn between the pubic symphysis and anorectal
junction, indicating cystocele.

Case 3: A 61-year-old multiparous female (para 2) presented with
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stress urinary incontinence. She had a history of two prior vaginal
deliveries. The patient had attained menopause at the time of
presentation.
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Figure 9: Transperineal ultrasonography (USG) in the midsagittal
section. (A) Alpha angle at rest (73°). (B) Alpha angle during strain
(102°). Beta angle at rest (110°). (D) Beta angle during strain
(132°). (E) The bladder descent during strain measured 7.89 mm
from the reference line drawn between the pubic symphysis and
anorectal junction, indicating cystocele.

DISCUSSION

This study demonstrated the utility of transperineal ultrasound (TPUS)
in evaluating women with stress urinary incontinence (SUI). Women
with SUI were older and more likely to have higher parity, previous
vaginal delivery, and postmenopausal status than continent controls.

Higher parity was strongly associated with SUI, supporting the role of
repeated childbirth in pelvic floor weakening and urethral
hypermobility. Vaginal delivery was significantly more common
among cases, likely reflecting pelvic floor and connective tissue injury
sustained during childbirth. Menopause was also associated with SUI,
possibly due to estrogen deficiency and age-related tissue atrophy.

TPUS findings demonstrated significantly higher alpha and beta angle
measurements in women with SUI both at rest and during straining.
Rotational changes of these angles were also significantly greater
among cases, indicating increased urethral mobility and impaired
pelvic floor support. Dynamic assessment during Valsalva maneuver
was particularly useful in demonstrating functional abnormalities.

Anterior compartment prolapse (cystocele) was identified in a
majority of women with SUI and was absent among controls,
highlighting the close relationship between anterior vaginal wall
support defects and urinary incontinence. Posterior compartment
abnormalities were uncommon.

These findings are consistent with previous studies demonstrating that
TPUS is a reliable and non-invasive method for evaluating bladder
neck mobility, urethral rotation, and pelvic organ prolapse. Compared
with invasive investigations, TPUS is inexpensive, widely available,
well tolerated, and provides real-time assessment of pelvic floor
function.

Although limited by a relatively small sample size and single-center
design, the study supports the use of TPUS as a valuable adjunct in the
diagnostic evaluation of women with SUI.

CONCLUSIONS

Stress urinary incontinence is strongly associated with increasing age,
higher parity, vaginal delivery, and menopausal status. Women with
SUI demonstrated significantly higher alpha and beta angle
measurements, greater rotational changes during straining, and
increased urethral mobility compared with continent controls.

Anterior compartment prolapse, particularly cystocele, was frequently
associated with SUI and may contribute to bladder neck instability.
Dynamic TPUS assessment effectively identified these abnormalities
and provided objective evidence of pelvic floor dysfunction.

Transperineal ultrasound is a reliable, non-invasive, and cost-effective
imaging modality for the evaluation of stress urinary incontinence. Its
ability to assess urethral mobility, bladder neck descent, and associated
pelvic organ prolapse makes it a valuable adjunct to clinical
examination. TPUS may facilitate early diagnosis, improve risk
stratification, and support appropriate management decisions in
women with SUIL

REFERENCES

1. Abrams, P. (2017). LUTS terminology update. Neurourology and Urodynamics, 36,
2-14. https://doi.org/10.1002/nau.23121

2. Abrams, P., Cardozo, L., Fall, M., et al. (2002). The standardisation of terminology of
lower urinary tract function. Neurourology and Urodynamics, 21(2), 167-178.
https://doi.org/10.1002/nau.10052

3. Al-Saadi, W. I. (2016). TPUS urethral rotation. Arab Journal of Urology, 14, 123—129.
https://doi.org/10.1016/j.aju.2016.01.001

4. Dietz, H.P.(2003). Ultrasound in incontinence. Ultrasound in Obstetrics & Gynecology,
22,656-659. https://doi.org/10.1002/u0g.248

5. Dietz, H. P.(2004). Pelvic floor ultrasound. Ultrasound in Obstetrics & Gynecology, 23,
80-92. https://doi.org/10.1002/u0g.975

6. Dietz, H. P., & Wilson, P. D. (2005). Childbirth and pelvic floor trauma. Best Practice &
Research Clinical Obstetrics & Gynaecology, 19, 913-924. https://doi.org/10.1016/j.
bpobgyn.2005.08.003

7. DeLancey, J. O. (1992). Vaginal eversion anatomy. American Journal of Obstetrics and
Gynecology, 166, 1717-1724. https://doi.org/10.1016/0002-9378(92)91517-P

8. DeLancey, J. O. (1994). Hammock hypothesis. American Journal of Obstetrics and
Gynecology, 170, 1713-1720. https://doi.org/10.1016/S0002-9378(94)70346-9

9. Dong, W. (2023). Levator hiatus TPUS. Female Pelvic Medicine & Reconstructive
Surgery, 29, 345-351. https://doi.org/10.1097/SPV.0000000000001445

10.  Jamard, E. (2020). TPUS bladder neck contraction. Journal of Gynecology Obstetrics
and Human Reproduction, 49, Article 101629. https://doi.org/10.1016/j.jogoh.2019.
101629

11.  Keshavarz, E. (2021). Retrovesical angle. Journal of Ultrasound in Medicine, 40,
1485-1493. https://doi.org/10.1002/jum.15526

12. Pietrus, M. (2024). TPUS diagnostic accuracy. Diagnostics, 14,2549. https://doi.org/10.
3390/diagnostics14222549

13.  Rada,M.P.(2019). Medicina, 55, 562. https://doi.org/10.3390/medicina55090562

14.  Sayed, E. (2023). TPUS bladder parameters. Journal of Obstetrics and Gynaecology
Research, 49, 1185-1192. https://doi.org/10.1111/jog.15475

15. Seshiah, N. S., Gupta, P. N., & Shankar, S. (2019). Prevalence of stress urinary
incontinence in Indian women. Journal of Obstetrics and Gynaecology of India, 69,
119-125.

16.  Sevastyanov, L. (2025). Urethro-vesical ultrasound. Journal of Clinical Medicine of
Kazakhstan, 22, 31-36. https://doi.org/10.23950/jcmk/16257

17.  Shobeiri, S. A. (2017). Practical pelvic floor ultrasonography. Springer. https://doi.org/
10.1007/978-3-319-43581-1

18. Wen, L. (2020). Bladder neck mobility. International Urogynecology Journal, 31,
1253-1261.https://doi.org/10.1007/s00192-019-04149-6

19.  Zhang, M. (2023). TPUS quality survey. Quantitative Imaging in Medicine and Surgery,
13,5523-5533. https://doi.org/10.21037/qims-23-176

20. Zwierzchowska, A. (2024). Sling sonography. Journal of Clinical Medicine, 13, 2336.
https://doi.org/10.3390/jem 13082336

I International Journal of Scientific Research |—| 35 |



