OBESITA,
STATICA PELVICA

E
DISTURBI DEL PAVIMENTO PELVICO
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PELVIC FLOOR DYSFUNCTION (PFD)

Uterus

Pelvic floor
muscle

Bladder
Rectum

Urethra n e = Vagina




Promote

Predispose Incite Obesity
Sex Childbirth Lung disease
Race Hysterectomy Smoking
Neurologic Vaginal surgery Menopause
Muscular Radical pelvic surgery Constipation
Anatomic Radiation Recreation
Collagen Injury Occupation
Family Medications
Infection

Abnormal
Intervene Stress Deco;n ?:nsate
Behavioral <> Function De:?-lenaia
Pharmacologic Debility
Devices Normal Disease

Environment
Medications

Surgical

Bump, R. C., & Norton, PA. (1998). EPIDEMIOLOGY AND NATURAL HISTORY OF PELVIC FLOOR DYSFUNCTION. Obstetrics and Gynecology Clinics of North America, 25(4), 723—746. https://doi.org/10.1016/S0889-8545(05)70039-5



DIAMETRI PELVICI

Promontory

Pubis Greater sciatic foramen

1\\\

Ischial spine
Sacrospinous ligament

Lesser sciatic foramen

xsw ‘ Sacrotuberous ligament
- 7

Maggior rischio di PFD: i

foramen

Diametro trasverso ampio > 13.9 cm

Coniugata ostetrica stretta

Handa,V. (2003).Architectural differences in the bony pelvis of women with and without pelvic floor disorders. Obstetrics & Gynecology, 102(6), 1283—1290. https://doi.org/10.1016/j.obstetgynecol.2003.08.022



INLET MIDPELVIS OUTLET
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Platypelloid Anthropoid

Androide e Antropoide
Diametro fra le spine ischiatiche piu stretto; angolo sottopubico piu acuto, < di 85°

Platipelloide
Minor spazio anteroposteriore, spine ichiatiche piu distanti tra loro; angolo sottopubico > 85°



Figure | Measurement of geometric angles of the lumbosacral spine.
Notes: Lumbosacral angle (A). Sacral inclination angle (B). Lumbosacral disc angle (C). Lumbar lordosis angle (D).




PREVALENZA DI PROLASSO DEGLI
ORGANI PELVICI (POP)

Normopeso Obesita

Cistocele 32% 48%

Rettocele 37% 58%

Prolasso uterino 43% 69%

...Rischio maggiore di progressione del grado di prolasso nella paziente con obesita

Hendrix, S. L., Clark,A., Nygaard, |., Aragaki,A., Barnabei,V., & McTiernan,A. (2002). Pelvic organ prolapse in the women’s health initiative: Gravity and gravidity. American Journal of Obstetrics and Gynecology, 186(6), | |60—1166. https://doi.org/10.1067/mob.2002.123819



INCONTINENZA URINARIA (Ul)

Stress
Overflow (Urine loss resulting from
(Blocked urethra) sudden increased intra-abdominal Urge Overactive Bladder

pressure e.g. laugh, cough, sneeze) (Urine loss accompanied by (Muscles contract before
urgency resulting from the bladder is full)
abnormal bladder contractions) |

—
| ——
D ——

Bladder
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FATTORI INDIPENDENTI DETERMINANTI
INCONTINENZA URINARIA (Ul)

p value Odds ratio with 95% CI
Age 0.016 1.02 (1.00-1.04)
BMI 0.000 1.07 (1.04-1.11)
Diabetes 0.000 2.46 (1.80-3.36)

Le donne affette da diabete hanno un rischio aumentato 2,5 volte per Ul confrontato con le donne non diabetiche.

Izci,Y., Topsever, P, Filiz, T. M., Cinar, N. D,, Uludag, C., & Lagro-Janssen,T. (2009).The association between diabetes mellitus and urinary incontinence in adult women. International Urogynecology Journal, 20(8), 947—952. https://doi.org/10.1007/s00192-009-0888-8



SINDROME METABOLICA

E

INCONTINENZA URINARIA DA STRESS (SUI)

Table 1 Characteristics and SUI prevalence of women with or without MetS

Premenopausal Premenopausal Postmenopausal Postmenopausal p value

with MetS without MetS with MetS without MetS
Age (mean = SD) 41.4 (32-48) 43.4 (32-50) 58.1 (48-73) 57.4 (47-T71) 0.52
BMI (mean + SD) 28.94 + 3.63 27.68 + 7.06 28.83 + 0.01 27.15 £ 0.02 <0.05
Weight (kg, mean £+ SD) 78.78 £ 15.55 7942 + 15.55 78.52 £ 14.14 7774 £ 17.67 0.41
Height (meter, mean + SD) 1.65 4+ 0.042 1.65 + 0.042 1.65 + 0.014 1.64 + 0.007 0.95
Glucose (mg/dl) (mean + SD) 117.27 £ 26.16 97.02 = 0.70 113.08 £ 8.48 08.83 £ 9.19 <(0.001
Hypertension n (%) 59 (14.7 %) 44 (11 %) 65 (16.2 %) 41 (10.2 %) <0.001
TG (mg/dl) (mean = SD) 163.76 £ 63.63 116.27 £ 16.97 168.81 £ 89.80 140.41 £ 84.85 <(0.001
HDL-C (mg/dl) (mean £+ SD) 4296 £+ 2.12 4973 £ 4.24 439 4+ 2.12 49.66 £ 3.53 <0.001
WC (cm, mean £ SD) 9433 £ 7.07 88.18 = 1.41 939 + 12.02 9243 £ (.02 <(0.001
SUI Stress urinary incontinence, MetS Metabolic syndrome, BMI Body mass index, HDL-C High-density lipoprotein cholesterol

Otunctemur,A., Dursun, M., Ozbek, E., Sahin, S., Besiroglu, H., Koklu, ., Erkoc, M., Danis, E., & Bozkurt, M. (2014). Impact of metabolic syndrome on stress urinary incontinence in pre- and postmenopausal women. International Urology and Nephrology, 46(8), 1501—1505.
https://doi.org/10.1007/s11255-014-0680-7



SINDROME METABOLICA

2102 cm &
Circonferenza vita
=288 cm @
Trigliceridi 2 150 mg/dL
<40 mg/dL &
Colesterolo HDL
< 50 mg/dL @
2 130 mmHg sistolica
PAO
2 85 mmHg diastolica
Glicemia a digiuno 2 100 mg/dL

Diagnosi: almeno 3




ADIPOSOPATIA

| Adiponectina
| Adipogenesi
| Recettori insulinici

Produzione di
citochine
inflammatorie
(IL-6,TNF-o)

| Proliferazione
cellulare

A\
A

" 4

Senescenza prematura

Perdita della capacita di
differenziazione

Perdita del potenziale
angiogenico

Tessuto adiposo del
soggetto normopeso

lllustrazione di Paola Romano, MD

Brown, A. C. (2022). Insights into the adipose stem cell niche in health and disease. In Scientific Principles of Adipose Stem Cells (pp. 57—-80). Elsevier.

Tessuto adiposo del
soggetto con
sovrappeso/obesita

Alterata secrezione
di VEGF, HGF, FGF,
PDGF

Ipossia

Infiltrazione macrofagica

Stress cellulare

Morte cellulare




Stress ossidativo
Insulinoresistenza
Neuropatia diabetica

Danno al microcircolo
del pavimento pelvico

Lesioni dello sfintere
uretrale, disfunzione del
muscolo detrusore e
contrazioni vescicali
involontarie

Cerebral cortex
interprets messages as
full or empty bladder

Brain

/" Pontine micturition centre
“switches” between
filling/storage and voiding

Spinal cord Hypogastric nerve

(sympathetic) inhibits detrusor contraction
during filling mode and contract muscles in
urethra and bladder neck

T10-L2
Hypogastric —| Bladder

nerve

| Pelvic nerve
(parasympathetic) unopposed
4 impulses result in detrusor

S2-S4 — contraction \\

Sacral
micturition — |

centre L%

Pudendal nerve
(somatic) under

voluntary control External sphincter

Pelvic floor

Voluntary
muscle

Elevata % di grasso
addominale aumenta la
pressione intravescicale

A 4

Il gradiente di
continenza fra vescica e
uretra si riduce

Minor pressione
addominale necessaria
per forzare I'urina
nell’'uretra

Dallosso, H., Matthews, R., McGrother, C., & Donaldson, M. (2004). Diet as a risk factor for the development of stress urinary incontinence:a longitudinal study in women. European Journal of Clinical Nutrition, 58(6), 920-926. https://doi.org/10.1038/sj.ejcn. 1601913
Lawrence, J. M., Lukacz, E. S., Liu, I.-L. A., Nager, C. W., & Luber, K. M. (2007). Pelvic Floor Disorders, Diabetes, and Obesity in Women. Diabetes Care, 30(10), 2536—3541. https://doi.org/10.2337/dc07-0262




CISTOPATIA DIABETICA

Piu della meta dei pazienti affetti da diabete mellito soffre di
disfunzioni vescicali.

La cistopatia diabetica consiste in una diminuita sensibilita della
vescica, difficolta a iniziare la minzione, alterazioni del flusso
urinario e residuo post-minzionale.

Nell’'uomo cio si puo associare a ostruzione ureterale dovuta a
ipertrofia prostatica.

Ogni aumento di unita di HbAIlc causa un rischio aumentato di
2,5 volte di avere LUTS moderati/severi

Un’elevata glicemia esacerba i sintomi, anche a causa di poliuria
dovuta ad escrezione di glucosio e aumentata presenza di
recettori nervosi purinergici

Il paziente con diabete € maggiormente soggetto a IVU, anche a
causa di glicosuria.

Papaefstathiou, E., Moysidis, K., Sarafis, P, loannidis, E., & Hatzimouratidis, K. (2019).The impact of Diabetes Mellitus on Lower urinary tract symptoms (LUTS) in both male and female patients. Diabetes & Metabolic Syndrome: Clinical Research & Reviews, |3(1),454—457.
https://doi.org/10.1016/j.dsx.2018.11.009
Lawrence, J. M., Lukacz, E. S., Liu, I.-L. A., Nager, C. W., & Luber, K. M. (2007). Pelvic Floor Disorders, Diabetes, and Obesity in Women. Diabetes Care, 30(10), 2536—3541. https://doi.org/10.2337/dc07-0262



VESCICA IPERATTIVA

(OAB, OVERACTIVE BLADDER)
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MENG, E., LIN,W,, LEE,W.,, & CHUANG,Y. (2012). Pathophysiology of Overactive Bladder. LUTS: Lower Urinary Tract Symptoms, 4(s|), 48—55. https://doi.org/10.1111/j.1757-5672.201 1.00122.x



CALO PONDERALE COME TERAPIA

Il calo ponderale e un trattamento efficace
per le donne affette da sovrappeso e obesita
con Ul

la perdita di peso dal 5% al 10% ha
un'efficacia simile a quella di altri trattamenti
non chirurgici e dovrebbe essere considerata

una terapia di prima linea per l'incontinenza. .
it
{“‘;‘m'\\n\u i i 3

| - JEE

——
SUBAK, L. L,WHITCOMB, E., SHEN, H., SAXTON, J., VITTINGHOFF, E., & BROWN, J. S. (2005).WEIGHT LOSS:A NOVEL AND EFFECTIVE TREATMENT FOR URINARY INCONTINENCE. Journal of Urology, | 74(1), 1 90—195. https://doi.org/10.1097/01.ju.0000162056.30326.83




GLP-IRA

LIRAGLUTIDE, SEMAGLUTIDE, TIRZEPATIDE

EFFETTI NEUROPROTETTIVI
Abbassamento dei livelli sistemici delle citochine proinfammatorie (IL-6)

Prevenzione della componente neuroinfammatoria nelle fasi iniziali della
neuropatia diabetica.

Miglioramento della neuropatia diabetica periferica, a livello strutturale
e morfologico.

Neurogenesi, maggiore sopravvivenza neuronale, sinaptogenesi.

Riduzione della neuroinfammazione e dei marcatori patologici di
aggregazione proteica in modelli animali di lesione neuronale.

EFFETTI VASCOLARI
Stimolazione dell'endotelio a produrre ossido nitrico
Riduzione dello stress ossidativo

Effetti antiaterogeni
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Fig.1 Clinical, morphological and electrophysiological peripheral
neuropathy outcomes. (a, ¢, d) Peripheral neuropathy outcomes for
the whole cohort (n=22) at baseline and 1 month post treatment: (a)
mean tibial nerve CSA; (¢) mean TNS; and (d) mean mTCNS. (b)
Pie chart illustrating the ranges of percentage reduction in tibial nerve
CSA for the whole cohort (n=22) over 1 month following commence-
ment of GLP-1 RA therapy. (e—g) Peripheral neuropathy outcomes

for the 3 month follow-up subgroup (n=14) at baseline and 1 month
and 3 months post treatment: (e) mean tibial nerve CSA; (f) mean
TNS; and (g) mean mTCNS. (h) Mean sural nerve amplitude for par-
ticipants who were assessed at baseline and 1 month and 3 months
post treatment (n=14). Data are expressed as mean + SEM. #*p<0.05,
¥ p<0.01

Erbil, D., Eren, C.Y,, Demirel, C., Kiigiiker; M. U., Solaroglu, |, & Eser, H.Y. (2019). GLP-1’s role in neuroprotection: a systematic review. Brain Injury, 33(6), 734-819. https://doi.org/10.1080/02699052.2019.1587000

Dhanapalaratnam, R,, Issar; T, Lee, A.T. K., Poynten, A. M., Milner, K.-L., Kwai, N. C. G., & Krishnan, A.V. (2024). Glucagon-like peptide-| receptor agonists reverse nerve morphological abnormalities in diabetic peripheral neuropathy. Diabetologia, 67(3), 56 1-566. https://doi.org/10.1007/s00125-023-06072-6

Monti, G., Gomes Moreira, D, Richner, M., Mutsaers, H.A. M., Ferreira, N., & Jan, A. (2022). GLP-1 Receptor Agonists in Neurodegeneration: Neurovascular Unit in the Spotlight. Cells, | 1(13), 2023. https://doi.org/10.3390/cells| | 132023

Ferhatbegovic, L., Mrsi¢, D., & Maci¢-Dzankovi¢, A. (2023).The benefits of GLP| receptors in cardiovascular diseases. Frontiers in Clinical Diabetes and Healthcare, 4. https://doi.org/10.3389/fcdhc.2023.1293926




CHIRURGIA BARIATRICA

La massiccia perdita di peso attraverso la chirurgia bariatrica ha un effetto

positivo sulla funzione del pavimento pelvico e sulla qualita della vita nelle donne
con obesita severa

Table 2 Evolution of pelvic floor disorders before and after bariatric surgery in women (n=70).

Preoperative score Postoperative score P-value 95% ClI
POPDI-6 4.34 + 9.07 4.82 +9.05 0.746 -3.3; 2.4
CRADI-8 8.16 + 10.75 11.02 + 11.87 0.0786 —6.0; 0.3
UDI-6 19.34 + 20.36 12.38 + 18.27 0.009 1.7; 121
PFDI-20 31.86 + 33.80 28.22 + 31.59 0.426 —5.4; 12.6

POPDI: pelvic organ prolapse distress inventory; CRADI-8: colorectal-anal distress inventory; UDI-6: urogenital distress inventory; PFDI-20:
pelvic floor distress inventory.

Knepfler, T.,Valero, E., Triki, E., Chilintseva, N., Koensgen, S., & Rohr, S. (2016). Bariatric surgery improves female pelvic floor disorders. Journal of Visceral Surgery, 153(2), 95-99. https://doi.org/10.1016/j.jviscsurg.2015.11.01 |



TABLE 1 - Probability of urinary incontinence before and after
bariatric surgery

uI - Ul - Postoperative .

Preoperative No Yes fet p-value(*)
No 7 0 7

Yes 12 5 17 (p<0,001)
Total 19 5 24

(*) Binomial test, p <0.05; NOTE: UI = urinary incontinence

TABLE 2 - Comparison of scores from the King's Health
Questionnaire pre and post-bariatric surgery

p-value

Domain Period N Mean Median SD *)

Preoperative 17 61,76 7500 20,00
General health Postoperative 17 16,18 25,00 15,16 | <0,001
Difference 17 -4559 -50,00 22,07
Preoperative 17 5686 33,33 28,30
UT impact Postoperative 17 7,84 0,00 1457 0,001
Difference 17 -49,02 -3333 3144

TABLE 3 - Evaluation of pelvic floor muscle strength
preoperatively and postoperatively according
to the modified Oxford scale

Period N Mean Median :E?:t?;?\ p-value(*)
Preoperative 24 2,7 3,0 09

Postoperative 24 3,7 4.0 11 <0,001
Difference 24 10 1,0 0,8

(*) Non-parametric Wilcoxon test, p <0.05
Castro, L.A. de, Sobottka,WV.,, Baretta, G., & Freitas,A. C.T. de. (2012). Efeitos da cirurgia bariatrica na fungio do assoalho pélvico. ABCD. Arquivos Brasileiros de Cirurgia Digestiva (Sdo Paulo), 25(4), 263-268. https://doi.org/10.1590/S0102-67202012000400010
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