How does obesity contribute to SUI,
and what are the treatment strategies?
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Obesity does impact the urinary incontinence

Subak LL, Richter HE, Hunskaar S (2009) Obesity and Urinary Incontinence: Epidemiology and Clinical Research Update. J Urol 182:S2—S7.
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G/t 0251 4 6V OAB
Obesity, vs acceptable weight
Underweight. 0.69 (0.38-1.26) 0.002 0.82 (0.46-1.44) 0.05
Overweight BMI25-29.9 1.25 (0.94-1.67) 1.24 (0.93-1.63)
Obese 7~ & (1] 1.74 (1.22-2.48) 1.46 (1.02-2.09)
Missing 154 (1.11-2.12) 1.46 (1.07-1.99)
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Dallosso, H. M., McGrother, C. W., Matthews, R. J., Donaldson, M. M. K. & Group, the L. M. I. S. The association of diet and other lifestyle factors with overactive bladder and
stress incontinence: a longitudinal study in women. BJU Int. 92, 69—77 (2003).


簡報者
簡報註解
A random sample of women aged ≥40 years living at home took part in a prospective cohort study
Baseline data on urinary symptoms, diet and lifestyle were collected from 7046 women using a postal survey and food-frequency questionnaire.
collected from 6424 of the women in a postal survey 1 year later.
Obesity and carbonated drinks were also significant risk factors for the onset of stress incontinence, while consumption of bread was associated with a reduced risk.



Epidemiology
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R | N = my T e () | wE ) | mE (%)
19-30 258 3.64 9.00 10.63 26.41
31-44 292 3.26 13.21 17.87 31.17

B M 45-64 651 1.12 917 19.08 30.79
65 - 1052 0.52 6.26 15.35 33.97
=19 2253 2.12 9.78 16.45 30.52
19-30 275 1.48 7.31 5.86 17.91
31-44 322 1.48 6.72 943 18.30

wh | 4564 | 698 0.39 8.0 11.57 24.83
65 - 962 1.21 8.58 17.59 32.78
=19 2257 1.03 7.67 10.95 23.15
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Why obesity impact urinary incontinence ?
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IAP 1s associated with weight, BMland SAD (r=0.59, 0.58, 0.78 respectively; P<0.0001)



Original Article

The Relationship of Body Mass Index to Intra-abdominal Pressure as
Measured by Multichannel Cystometry

K. L. Noblett, J. K. Jensen, D. R. Ostergard
Long Beach Memorial Medical Center, Long Beach, California, USA

Table 3. Pearson correlation coefficients

IAP*/BMI 0.76 (P <0.0001)
IVP/BMI 0.71 (P <0.0001)
IAPS/BMI 0.73 (P<0.0001)

*intra-abdominal pressure (both transvaginal and transrectal)
"intravesical pressure
Yintra-abdominal pressure (transvaginal)
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Noblett KL, Jensen JK, Ostergard DR (1997) The relationship of body mass index to intra-abdominal pressure as measured by multichannel cystometry. Int Urogynecology J
8:323—-326.




Why obesity leads to IAP?

Mechanism

Increased visceral fat

Mechanical compression

Reduced abdominal wall
compliance

Elevated diaphragm
Postural changes

Physicalactivities

Impacton IAP

Direct volume Increase
Inside abdomen

Continuous elevated
baseline pressure

Less ability to
accommodate fat volume

Compresses abdominal
organs downward

Further reduction in
abdominalspace

Higher pressure peaks with
minimal effort



Table 2.
Pelvic Floor Dysfunctions: Prevalence and Mean Scores

Obese (BMI>35) Control (BMI<35)
(n=358) (n=37) Age-Adjusted Covariant-Adjusted
Mean Mean
Prevalence Mean Prevalence Mean Prevalence Scores Prevalence Scores
Variable (%) Score (%) Score  P-value(1) P-value(2) P-value(3) P-value(4)
PFDI-20
POPDI 66 18.1 14 14 <.001 <.001 <.001 <.001
CRADI 68 17.0 8 0.8 <.001 <.001 <.001 <.001
uDI 81 32.5 5 0.8 <.001 <.001 <.001 <.001
Total 91 67.5 22 2.9 <.001 <.001 <.001 <.001
PFIQ-7
11Q 46 15.1 0 0 <.001 <.001 <.001 <.001
CRADI 25 8.2 0 0 <.001 0.01 <.001 0.01
POPDI 24 9.3 0 0 <.001 0.01 <.001 0.01
Total 53 32.6 0 0 <.001 <.001 <.001 <.001
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Wasserberg, N. et al. Morbid Obesity Adversely Impacts Pelvic Floor Function in Females Seeking Attention for Weight Loss Surgery. Dis. Colon Rectum 50, 2096—2103 (2007).



Prevalence and degree of bother from pelvic
floor disorders in obese women

Emily L. Whitcomb - Emily S. Lukacz -
Jean M. Lawrence - Charles W. Nager - Karl M. Luber

The more the obesity,
The more the pelvic symptoms
(SUL OAB, POP ..)

Condition Obese, Severely obese Morbidly

BMI 30— BMI 35— obese

34.9 kg/m?, 39.9 kg/m®>, BMI>

N=690 N=284 40 kg/m?,

N=181

Prolapse, 48, 7.0 28, 9.9 23, 12.7 0.040°
N, % (95% CI) (5.3-9.1) (6.9-13.9) (8.6-18.4)°
VAS 73.2+19.9  72.5+20.1 66.8+18.6 0.422°
Stress incontinence, 135, 19.7 91, 32.3 54,30.2%  <0.001°¢
N, % (95% CI) (16.9-22.9) (27.2-38.1)"  (23.9-37.3)"
VAS 66.3+14.8  65.1+14.2 64.5+14.2 0.699°
Overactive bladder, 136, 20.2 71, 26.1 46, 26.7 0.054°
N, % (95% CI) (17.3-23.4) (21.2-31.6) (20.7-33.8)
VAS 78.8+11.4  76.8+10.8 80.5+12.1 0.216°
Anal incontinence, 188, 27.2% 93, 32.7% 59, 32.6% 0.178¢
N, % (95% CI) (24.1-30.7) (27.6-38.4) (26.2-39.7)
VAS 42.0+17.9 42.4+17.9 41.5+13.6  0.955°
Any PFD, 292, 443 143, 52.6 96, 56.8 0.004°¢
N, % (95% CI) (40.6-48.1) (46.6-58.4)"  (49.3-64.0)"

Whitcomb, E. L., Lukacz, E. S., Lawrence, J. M., Nager, C. W. & Luber, K. M. Prevalence and degree of bother from pelvic floor disorders in obese women. Int.

Urogynecology J. 20, 289 (2008).




SUland POP are two main symptoms proportioned to the severity of obesity

Whitcomb, E. L., Lukacz, E. S., Lawrence, J. M., Nager, C. W. & Luber, K. M. Prevalence and degree of bother from pelvic floor disorders in obese women. Int.
Urogynecology J. 20, 289 (2008).



The pelvic girdle of young females with underweight
and healthy BMIs (N=30)showed relatively more
upright ilium and prominent ischial spines and
relatively higher everted sacrum than those with
overweight and obese BMiIs.

Kubicka, A. M. Changes in plasticity of the pelvic girdle from infancy to late adulthood in Homo sapiens. Sci. Rep. 13, 9698 (2023).



Zucker Fatty(ZF) rat

e Genetic defect in the
leptin receptor

 Hyperphagia

e Insulin resistance

e Hyperinsulinemia
Hyperlipoproteinemia

e Obesity

 Not diabetes mellitus

Wang, L. et al. Transgenic animal model for studying the mechanism of obesity-associated stress urinary incontinence. BJU Int. 119, 317—324 (2017).
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Wang, L. et al. Transgenic animal model for studying the mechanism of obesity-associated stress urinary incontinence. BJU Int. 119, 317—324 (2017).



Urethral striated muscles are less in ZF than ZL rats

Wang, L. et al. Transgenic animal model for studying the mechanism of obesity-associated stress urinary incontinence. BJU Int. 119, 317—324 (2017).



Lipid accumulated within the urethral striated muscle myofibers in Zucker fatty (ZF) rats

Wang, L. et al. Transgenic animal model for studying the mechanism of obesity-associated stress urinary incontinence. BJU Int. 119, 317—324 (2017).


簡報者
簡報註解
MHC, myosin heavy chain; Pha, phalloidin.





Treatment strategies
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Results

Interview data were available for 67%; full clinical investigation was performed in 56% of
patients. At 10 years, the clinical stress test was negative in 84%, slightly positive in 8.5%,
and strongly positive in 4.3%. Subjectively, 57% of patients considered themselves
“cured,” 23% “improved,” 6.4% “unchanged,” and 11% “worse.” Eleven of 141 (7.8%) had
been reoperated in the interim. The rate of de novo urgency was 20%. Obesity seemed to
be a risk factor for failure.

In 2010-2012, we observed that obesity seems to be a risk factor of TVT failure



BMI = 30 used more pads and lower SUIl cure rate at 12 months

Haverkorn RM, Williams BJ, Kubricht WS, Gomelsky A (2011) Is Obesity a Risk Factor for Failure and Complications After Surgery for Incontinence and Prolapse in Women? J
Urol 185:987—992.
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Why sling tends to fail n obese patients?
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Rodrigues, C. et al. Pelvic Floor 3D Ultrasound of Women with a TVT, TVT-O, or TVT-S for Stress Urinary Incontinence at the Three-year Follow-up. Rev. Bras. Ginecol. e

Obstet. RBGO - Gynecol. Obstet. 39, 471-479 (2017).
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“It Is possible that Increased intra-abdominal
pressure generated in obese women during routine
dailyactivities maystress the sling repeatedlyand
earlier than in nonobese women. Thus, the slingmay
settle and incorporate into a looser position, and
decrease the chance ofretention.”

Settle In looser position

Haverkorn RM, Williams BJ, Kubricht WS, Gomelsky A (2011) Is Obesity a Risk Factor for Failure and Complications After Surgery for Incontinence and Prolapse in Women? J
Urol 185:987—992.
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Subak, L. L. et al. Weight Loss to Treat Urinary Incontinence in Overweight and Obese Women. N. Engl. J. Med. 360, 481—490 (2009).
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Subak, L. L. et al. Weight Loss to Treat Urinary Incontinence in Overweight and Obese Women. N. Engl. J. Med. 360, 481—490 (2009).




Roux-en-Y gastric bypass (RYGB)

Gastric sleeve
(new stomach)

Removed
portion of
stomach

Sleeve gastrectomy (SG)



e Observational cohort study at 10 US hospitals
 Between February 21, 2005, and February 17, 2009
e 1-year weight loss of 29.5% (95% CI, 29.0%-30.1%)
« Define at least weekly incontinence of any type

were considered to have prevalent incontinence.

Bariatric surgical procedure
Roux-en-Y gastric bypass
Laparoscopic adjustable gastric band
Sleeve gastrectomy

Biliopancreatic diversion
with duodenal switch

Banded gastric bypass

Subak, L. L. et al. Urinary Incontinence Before and After Bariatric Surgery. JAMA Intern. Med. 175, 1378—1387 (2015).

1111 (71.0)
387 (24.7)
33 (2.1)
12 (0.8)

22 (1.4)



No./Total No. (%)

Variable Baseline Year 1 Year 2 Year 3

Women (n = 1565)

Frequency of urinary incontinence episodes (n = 1565) (n=1373) (n =1241) (n=1188)
Never 357 (22.8) 680 (49.5) 576 (46.4) 528 (44.4)
<Monthly 247 (15.8) 304 (22.1) 257 (20.7) 235 (19.8)
Monthly 189 (12.1) 139 (10.1) 119 (9.6) 135 (11.4)
Weekly 352 (22.5) 135(9.8) 160 (12.9) 157 (13.2)

Daily 420 (26.8) 115 (8.4) 129 (10.4) 133 (11.2)

Prevalence of urinary incontinence at least weekly
Any type 772/1565 (49.3) 250/1373 (18.2) 289/1241 (23.3) 290/1188 (24.4)
Stress type 646/1530 (42.2) 188/1357 (13.9) 211/1226 (17.2) 220/1169 (18.8)
Urgency type 505/1528 (33.0) 165/1359 (12.1) 204/1229 (16.6) 202/1174 (17.2)

* Year 1 urinary incontinence prevalence was significantly lower among women(18.3%; 95%
Cl1,16.4%-20.4%)
 The 3-year prevalence was higher than the 1-year prevalence for women(24.8%; 95% ClI,

21.8%-26.5%) but was substantially lower than baseline (P < .001 for all).

Subak, L. L. et al. Urinary Incontinence Before and After Bariatric Surgery. JAMA Intern. Med. 175, 1378—1387 (2015).



e Bariatric surgeryresults in 47%
(95% CI134-60%) improvement in
SUL

e The qualityofevidence was very

low for all outcomes

Lee, Y. et al. The impact of bariatric surgery on urinary incontinence: a systematic review and meta-analysis. BJU Int. 124, 917—934 (2019).



Pelvic floor muscle tramning ?
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Samples of 10 mLamniotic fluid were obtained with
informed consent from 4 women who were
undergoing amniocentesis for prenatal diagnosis at
15-19 weeks ofpregnancy. The amniotic fluid was
centrifuged and the pellets were resuspended in the
Chang Medium (a- MEM, 15% embryonic stem cell-
fetal bovine serum [Gibco-In-vitrogen, Grand island,
NY, USA] with 18% Chang Band 2% Chang C [Irvine
Scientific, Irvine, CA, USA])and placed on a petri
dish. Non-adherent cells were discarded at 1 week.
Adherent cells were passaged for expansion when
theyreached 80% confluence. The culture medium
was replaced every 3 days.

Chun, S. Y. et al. Human Amniotic Fluid Stem Cell-derived Muscle Progenitor Cell Therapy for Stress Urinary Incontinence. J. Korean Méd. Sci. 27, 1300—1307 (2012).



Ctrl(-): pudendal neurectomy without

cell injection.
Improved Leak point pressure(LPP)

and Closing pressure(CP)

2 and 4 weeks after transplanatation.

Chun, S. Y. et al. Human Amniotic Fluid Stem Cell-derived Muscle Progenitor Cell Therapy for Stress Urinary Incontinence. J. Korean Méd. Sci. 27, 1300—1307 (2012).



During the ovariectomy, ADSCs
were isolated from para-ovary fat
and cultured

28-days after cell injection
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Therapeutic effects of Low intensity
extracorporeal low energy shock
wave therapy (LIESWT) on stress
urinary incontinence

Cheng-Yu Long%3*1! Kun-Ling Lin(3%*1, Yung-Chin Lee>®%7, Shu-Mien Chuang®?,
Jian-He Lu®>7, Bin-Nan Wu(»?®, Kuang-Shun Chueh®?, Chin-Ru Ker?, Mei-Chen Shen* & Yung-
Shun Juan?3/710*

Long, C.-Y. et al. Therapeutic effects of Low intensity extracorporeal low energy shock wave therapy (LIESWT) on stress urinary incontinence. Sci Rep-uk 10, 5818 (2020).
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Long, C.-Y. et al. Therapeutic effects of Low intensity extracorporeal low energy shock wave therapy (LIESWT) on stress urinary incontinence. Sci Rep-uk 10, 5818 (2020).
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O[] W4 O[] F1
Timetable 2 weeks 1 week 4 weeks 1 week 4 weeks 1 week 1 month
A A A A A A A A A
Screening  Runin Treatment End of treatment End of recovery  End of study
Subjects Washout | Assessment (WO0) LIESWT treatment Assessment (W4) LIESWT treatment Assessment (W8) Follow up (F1)
(pre-treatment ) (post-treatment ) (post-treatment )
(Baseline data)
50 women of 1. Questionnaires: | LIESWT (weekly): 1. Questionnaires: | LIESWT (weekly): 1. Questionnaires: | 1. Questionnaires:
stress urinary OABSS, ICIQ-SF, | 3000 pulses, OABSS, ICIQ-SF, | 3000 pulses, OABSS, ICIQ-SF, OABSS, ICIQ-SF,
incontinence UDI-6 and I1Q-7 | 0.25mJ/mm?, and 3 UDI-6 and I1Q-7 | 0.25mJ/mm?, and 3 UDI-6 and I1Q-7 UDI-6 and 11Q-7
(sui) score pulses/second score pulses/second score score
A single-arm 2. Uroflowmetry Once/week, 2. Uroflowmetry Once/week. 2. Uroflowmetry 2. Uroflowmetry
prospective and PVR. Middle of labia minora: and PVR. Middle of labia minora: and PVR. and PVR.
clinical trial 3. 3-day voiding 1000 pulses 3. 3-day voiding 1000 pulses 3. 3-day voiding 3. 3-day voiding
diary Right side of labia minora: diary Right side of labia minora: diary diary
4. Pad test 1000 pulses 4. Pad test 1000 pulses 4. Pad test 4. Pad test
Right side of labia minora: | 5. Kegel Exercise Right side of labia minora: | 5. Kegel Exercise 5. Kegel Exercise
1000 pulses training 1000 pulses training training

Long, C.-Y. et al. Therapeutic effects of Low intensity extracorporeal low energy shock wave therapy (LIESWT) on stress urinary incontinence. Sci Rep-uk 10, 5818 (2020).



Take home message
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https://unsplash.com/@lifeof_peter_?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/books-fill-a-wooden-bookshelf-he4j9YyWFoo?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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