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Dietz 2006 Curr Opi Obst Gynec  (18) 528-37

Pelvic floor trauma

is a REALITY,
not a myth.
The identification of  women
at high risk of  delivery
related pelvic floor 
trauma should be a 
priority for future 
research in this field
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…In the UK, it is estimated that over 85% of  
women who have a vaginal birth will sustain 
some degree of  perineal trauma and of  these 

60–70% will experience suturing…
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2000 2005 2010 2015

2017

Incidence of OASIS for primiparous women over the past 20 years…..

United Kingdom: from 1.8% to 5.9 %

Norway: from <1% to 4.3%.

Other European countries (exception Finland): from 1% to 4.5%.
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Computerized model of  pelvic floor muscles

In 1950s, a mathematical simulation called
“FINITE ELEMENT ANALYSIS”

was introduced to study the effects of  mechanical load. 
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Embalmed 72-yr-old female cadaver

MRI measurements
Cadaver measurements 

3D-Palpator measurements
2003
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34-year-old nulliparous white woman

Inclusion criteria: 
 age less than 45 years
 no previous vaginal delivery
 no symptoms of  urinary incontinence
 normal support on pelvic examination
 absence of  genital or neurological

abnormalities

 Serial magnetic resonance images 
 Published anatomic data
 Engineering graphics software 
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1995

Data were collected on young (2-6 months) 
male mice obtained from a 

specific pathogen-free mouse colony

Maximum stretch ratio 
tolerated by striated muscle
is 1.5 times normal length
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Maximal stretch is

3.5 in PC
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The occurrence rate of postpartum levator avulsion:

15-39.5% 3D-4D US 24h - 9 months
17.7%-19.1% MRI 6 - 12 months

Cassado Garriga, J., et al., Tridimensional sonographic anatomical changes on pelvic floor 
muscle according to the  type of delivery. Int Urogynecol J, 2011. 22(8): p 1011-8.

Novellas, S., et al., MR features of the levator ani muscle in the immediate postpartum 
following cesarean delivery.  Int Urogynecol J, 2010. 21(5): p. 563-8.
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2015

Levator avulsion was associated with 
POP-Q ≥2 (OR of 9.91 and a 95 % CI of 5.73 – 17.13),

and with sPOP (OR 2.28, 95%CI 1.34 – 3.91). 

Levator hiatal area >40 cm2 was associated with
POP-Q ≥2 (OR 6.98, 95 % CI 4.54, – 10.74) and 

sPOP (OR 3.28, 95 % CI 1.96 – 5.50).

Il danno da parto: fisiopatologia



Genital
hiatus

Size, cm

Anal Incontinence
HR(95%CI)

Stress Urinary
Incontinence
HR(95%CI)

Pelvic Organ
Prolapse

HR(95%CI)

≤ 2.5 1 [Reference] 1 [Reference] 1 [Reference]

3 1.65 (1.13 – 2.41) 1.84 (1.19-2.83) 3.49 (2.02-6.03)

≥ 3.5 1.60 (1.12 – 2.27) 2.31 (1.57-3.40) 11.74 (7.51-18.4)

2019
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 Origin S2-S4

 Branches: 
 Inferior Rectal Branch(IRN)

 Perineal nerve:
Labial (ant./post.)
Uretral Sphincter (Per-US)
External Anal Sphincter (Per-AS)

 Dorsal nerve of  clitoris

 12 hemi-pelvises from 6 female formalin-fixed cadavers
 3D-Computer model

2004
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2004

Il danno da parto: fisiopatologia



2004

Branches Strain
(%)

IR 35

Per-AS 33

Per-L 15

Per-US 13
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Brown R, et al. Effects of  acute graded strain on efferent conduction properties in the rabbit tibial nerve. Clin Orthop 1993:288-94.

Jou IM, et al. Changes in conduction, blood flow, histology, and neurological status following acute nerve-stretch injury induced by 
femoral lengthening. J Orthop Res 2000;18:149-55.

Huan SC, Chang CW. Electrophysiological evaluation of  neuromuscular functions during limb lengthening by callus distraction.
J Formos Med Assoc 1997;18:172-8.

25% in nerves’ strain 
is the known threshold to 

cause permanent damages in 
peripheral nerves

2004
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Stretching and compression of  the pelvic fascial complex
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Overall POPQ stage was
significantly higher in 

the third trimester  than 
in the first (P = 0.001). 

Individual POPQ points 
which showed significant 

differences between the first 
and third trimesters include 

Aa, PB, Ap, Ba, Bp, TVL GH

129 nulliparous pregnant
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 Urinary dysfunctions

 Anal dysfunctions

 Sexual dysfunctions

 Pelvic organ prolapse
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…real size of  the problem?...
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Large number of  publications 

Inconsistent or conflicting results
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not well studied VERY MUCH UNDERSTIMATED

due to:

 lack of  self-reporting (less than 20% of  symptomatic women)

 the lack of  screening opportunitiy post-partum
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Buurman MB,et al. Women’s perception of  postpartum pelvic floor dysfunction and their help-seeking behaviour: a 
qualitative interview study. Scand J Caring Sci 2013;27(2):406–13. 
Herron-Marx S, et al. A Q methodology study of  women’s experience of  enduring postnatal perineal and pelvic floor 
morbidity. Midwifery 2007;23(3):322–34. 

… “ women highlighted the lack of  service provision for 
these problems and that health-care practitioners, and society at large, 
were often dismissive of, or trivialized, their experiences of  enduring 

postnatal perineal and pelvic floor morbidity”….

…“women ARE UNINFORMED about  
postpartum pelvic floor problems”….
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pilot survey of  obstetrical providers to determine 
their prenatal counseling practices related to postpartum pelvic floor dysfunction 

The participating sites included 28 medical centers 
(15 academic and 13 community) in 9 states 

192 physicians completed questionnaires
49.7% were general obstetrician-gynecologists
33.5% were obstetrics and gynecology residents
9.8% were maternal fetal medicine faculty or fellows
6.9% were midwives or nurse practitioners 
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56.3% reported never discussing 
postpartum urinary incontinence

73.7% reported never discussing 
postpartum fecal incontinence 
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…Why they did not do this?...

 39.9 % lack of time  

 30.1 % lack of sufficient information regarding PFD 

 14.5 % assumption that patients know that PFD is 
part of a normal pregnancy and delivery 

 13.9 % a perceived low incidence of PFD 

 5-7 % the concern that pts would elect cesarean delivery 
If  informed of  the risks associated with vaginal delivery 
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 Urinary dysfunctions

 Anal dysfunctions

 Sexual dysfunctions

 Pelvic organ prolapse
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33 studies reported a 

33% prevalence of any type 
postpartum urinary incontinence 

in the first 3 months postpartum 
with a prevalence of  

weekly and daily incontinence
of  12% and 3% respectively. 

Vaginal delivery group (31%) vs Cesarean section group (15%)

le disfunzioni urinarie

2010



Prospective study
967 women delivered vaginally 

(336 for final analysis)

ICIQ in addition with 5 items for anal function  and 2 items for sexual function
Interview during hospitalisation and telephone interview at 6 -12 months

EXCLUSION CRITERIA:
presence of  urinary, anal or sexual symptoms prior to delivery 

(even during pregnancy);women delivered by caesarean section or twin pregnancy; 

2008
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2008

De novo urinary 
incontinence:

 27 % at 6 months
 23.2% at 12 months
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Multicenter prospective study
6 public hospitals distributed in various geographical areas of  Italy

960 women, 744 women were included for final analysis
only nulliparous women, 

having had delivery at term (37–42 w) general questionnaire; 
ICIQ-SF; WCGS; 4 questions for sexual function

Pre-pregnancy incontinence was not an exclusion criterion, 
but these women were excluded from relevant analyses.

2012
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 Stress urinary incontinence: 61%
 Urge incontinence: 15.5% 
 Mixed incontinence: 12.4%

Urinary incontinence:

 14% before pregnancy 
 53% during pregnancy  
 32% de novo after delivery 

 21.6% at 3 months

Vaginal delivery 27% vs Caesarean section 12%

2012
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Prospective observational study
tertiary referral maternity hospital 

1293 nulliparous, 685 women were included for final analysis
women who were  ≥ 32 weeks gestational age when they delivered

2016

 UI: 18.7%
 AI: 5.4%

 POP: 0.6%

 Pain/Dyspareunia: 8.0%

 Muscle dysfunctions.: 14.2%

3 MESI

27%

8%

5%
10%2%1%

17%

30%

IUS IURGE
MIXED IGAS
IFEC POP
PAIN + DISPAREUNIA MUSCLE DISFUNCTION
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le disfunzioni urinarie
≥ 4000 gr

Casey BM et al. Obstetric antecedents for postpartum pelvic floor dysfunction. Am J Obstet Gynecol 2005 May;192(5):1655-62.
Meschia M et al. Prevalence of anal incontinence in women with symptoms of urinary incontinence and genital prolapse. Obstet Gynecol 2002 Oct;100(4):719-23

O’Boyle AL et al. The natural history of pelvic organ support in pregnancy Int Urogynecol J 2003 Feb;14(1):46-9

≥ 60 min

Handa VL et al. Protecting the pelvic floor:  obstetric management to prevente incontinence and pelvic orga prolapse. Obstet Gynecol 1996 Sep;88(3):470-8
Gurel H et al. Pelvic relaxation and associated risk factors: the results of logistic regression analysis Acta Obstet Gynecol Scand . 1999 Apr;78(4):290-3

Dietz HP et al. The effect of childbirth on pelvic organ mobility.Obstet Gynecol, 2003 Aug;102(2):223-8

https://twonunsontherun.files.wordpress.com/2013/02/hanging-time.jpg
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Meyer S 1998 Obstet Gynecol
Gurel H 1999 Acta Obstet Gynecol Scand 

Casey BM 2005 Am J Obstet Gynecol
Dainer MJ 1999 Curr Opin Obstet Gynecol

Bump RC. Dynamic UPP trasmission ratio determinations after continence surgery: 
understanding the mechanism of success, failure, and complications. Obstet Gynecol, 1988. 72(6): p. 870-4.

Bunne G. et al. Influence of pubococcygeal repair on urethral closure pressure at stress. Acta Obstet Gynecol Scand, 1978. 57(4): p. 355-9.
Heilbrun, M.E., et al., Correlation between LAM injuries on MRI and FI, POP and UI in primiparous women. Am J Obstet Gynecol, 2010. 202(5): p. 488 e1-6.
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~62%
…BEFORE 1980

~90%

~90%
~30%

~65%

~30%

Episiotomy story

Episiotomia
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The objective of this review was to assess the effects of
restrictive use of episiotomy compared with routine episiotomy 

Authors included eight studies (5541 women)

Selection criteria: 
Randomized trials comparing :
 restrictive use of  episiotomy with routine use of  episiotomy;
 restrictive use of  mediolateral episiotomy versus routine mediolateral episiotomy;
 restrictive use of  midline episiotomy versus routine midline episiotomy; 
 use of  midline episiotomy versus mediolateral episiotomy.

2000 - 2008

Episiotomia



2000 - 2008

Compared with routine use, restrictive episiotomy resulted in:

Less severe perineal trauma 
Less suturing 
less posterior perineal trauma
Fewer healing complications 

Episiotomia



2000 - 2008

Episiotomia
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~11%
…AFTER 2008

~20%

~60%
~15%

~13%

~30%

Episiotomy story

Episiotomia
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This updated review includes 12 studies (6177 women)

2017
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This updated review includes 12 studies (6177 women)

For women where an unassisted vaginal birth was anticipated,
a policy of  selective episiotomy may result in 30% fewer women

experiencing severe perineal/vaginal trauma

2017
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We do not know if  there is a difference for

 Blood loss at delivery 
 Apgar score less than seven at five minutes 
 Perineal infection 
Moderate or severe perineal pain
 Long-term (six months or more) dyspareunia 
 Long-term(six months or more) urinary incontinence 
Genital prolapse 
 Long-term effects (urinary fistula, rectal fistula, and faecal incontinence). 

2017

Episiotomia
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MIDLINE EPISIOTOMY NOT EXCLUDED
NO INSTRUMENTAL DELIVERY

Episiotomia
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2017

Severe Vaginal/Perineal Trauma:
Midline: 106/1143 (9.3%)

Mediolateral: 58/4834 (1.2%)

Episiotomia



Sultan et al BMJ 1994;308:887-91
Fernando et al BMC Health Serv Res 2002;2:9

2019

Episiotomia



Eogan M, Daly L, Connell PRO, Herlihy CO. Does the angle of episiotomy affect the incidence of anal sphincter injury ?*. 2006;190–4. 
Stedenfeldt M, et al. Episiotomy characteristics and risks for obstetric anal sphincter injuries : a case-control study. 2012;(1):724–30. 
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2015
10-mm incision 

20-mm incision 

30-mm incision 

28.12 %



Retrospective population-based cohort study of  all births between 2000 and 2010 in The Netherlands

Incidences of  OASIS rate in 130,157 primiparous women were: 

 2.5% with  mediolateral episiotomy 
 14% without a mediolateral episiotomy

Incidences of  OASIS rate in 29,183 multiparous women were:

 2.0% with  mediolateral episiotomy  
 7.5% without a mediolateral episiotomy

(adjusted OR 0.14, 95% CI 0.13-0.15) 

(adjusted OR 0.23, 95% CI 0.21-0.27)

2018

Episiotomia
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Leijonhufvud, A., et al., Risks of  stress urinary incontinence and pelvic organ prolapse 
surgery in relation to mode of  childbirth. Am J Obstet Gynecol, 2011. 204(1): p. 70 e1-7.

Swedish Medical Birth Registry between 1973 and 1982 
30,880 women cesarean section group vs.  60,122 women vaginal delivery group only 

SUI surgery was observed in: 

0.4% of the cesarean group 
1.2% of the vaginal group 

follow-up time 26.9 years

Risk of SUI is estimated to be: 

2.9 times higher 
after vaginal delivery

compared with women after cesarean section

le disfunzioni urinarie



 Urinary dysfunctions

 Anal dysfunctions

 Sexual dysfunctions

 Pelvic organ prolapse
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Year Author Study Design Follow up Prevalence AI

1999 Groutz Cross-sectional 3 months 7 %

1999 Abramowitz Cross-sectional 2 months 9 %

2000 Signorello Retrospective cohort 6 months 2.3 %

2001 de Leeuw Retrospective cohort 14 years 36.7 %

2001 MacArthur Prospective cohort 3 months 9.6 %

2002 Eason Cross-sectional 3 months 28.6 %

2004 Sartore Case control 3 months 2.3 %

2006 Borello-France Prospective cohort 6 months 12 %

2008 Samarasekera Retrospective cohort 14 years 20 %

2011 Torrisi Prospective cohort 3 months 16.3 %

2012 Handa Prospective cohort 5-10 years 12 %

2015

le disfunzioni anali
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 6% de novo faecal incontinence post partum 

 0.7-6% stool incontinence
 5-26% flatus incontinence

Women at age of  45 experience AI 
8-times more than men at same age

Chaliha et al 1999 Obstet Gynecol
Serati M, Salvatore S et al 2008 Acta Obstet Gynecol Scand

Lorge et al. Contemp surg 1993;43:214-24

Wang et al Int Urogynecol j 2006;17:253-60
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 Several perineal tears

 Duration II stage of  labour

 Instrumental delivery

 Macrosomy

 Episiotomy

 Epidural analgesia

 Age

 BMI

 Multiparity

le disfunzioni anali



Obstetric Anal Sphincter Injury

 3.6% AI  3rd degree OASIS

 30.8% AI  4th degree OASIS

2003

le disfunzioni anali
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Occult OASIS: 20 - 40%!! 



le disfunzioni anali

Constipation BMI ≥ 30 Kg/m2

Based on the multivariate analysis, this study found that 
for women who deliver either vaginally or by cesarean



 Urinary dysfunctions

 Anal dysfunctions

 Sexual dysfunctions

 Pelvic organ prolapse

Il danno da parto:di cosa parliamo?



Postpartum sexual dysfunction (including dyspareunia) is identified 
in 41–83% of women at 2–3 months postpartum.

le disfunzioni sessuali

2012



Sexual dysfunction 6 months 12 months
De novo dyspareunia 23.8% 7.9%

Decrease of libido 17.2% 16.3%

Anorgasmia 12.6% 13%

None of the obstetrical risk factors 
was found to be significantly 
associated with a worsened 
sex life at final follow-up.

Etiology is multifactorial and
consequently may not only be related 

to anatomic damage or changes

le disfunzioni sessuali



796 primiparous women

Only 61% Of Responders (484)
Questionnaires at 3 – 6 months 

le disfunzioni sessuali



Sexual problems:
-38% pre-pregnancy
-83% at three months  
-64% at six months

le disfunzioni sessuali



le disfunzioni sessuali

At 6 months post partum, the use of  
vacuum extraction or forceps 

was significantly associated with dyspareunia  
(odds ratio, 2.5; 95%  CI, 1.3--4.8)

 Laceration II: RR 1.8 (1.2-2.8)

 Laceration III-IV: RR 3.7 (1.7-7.7)

211 ≤ lac. I   vs   336 lac. II   vs   68 lac. III-IV 

Dyspareunia



 Urinary dysfunctions

 Anal dysfunctions

 Sexual dysfunctions

 Pelvic organ prolapse

Il danno da parto:di cosa parliamo?



The occurrence rate of  pelvic organ prolapse
stage ≥ 2 in the first 3-6 months postpartum 

has been described in literature
between 1% - 56%

Il prolasso genitale



VALIDATED 
QUESTIONNAIRES

 HRQOL
 PISQ
 FSFI
 P-QOL
 PFD
 UDI
 DDI

SYMPTOMS ANATOMY 

Il prolasso genitale
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Il prolasso genitale



Level evidence II

RR parity
2:8.4

RR parity
4:10.9

“…among the potential risk 
factors invastigated, parity 
shows much the strongest 

relation to prolapse…”

Il prolasso genitale



Il danno da parto



Il danno da parto

“ the complete protection of  the 
perineum has undoubtedly

remain a weak spot in our art.”

Ferdinand A.M.F. von Ritgen, 1855



Il danno da parto

In conclusion, vaginal childbirth is likely to play 
the most significant role in the onset of  PFDs. 

Hence, it should be physicians’ duty to constantly 
evaluate our obstetric practice in accordance 

with the best scientific evidence available



Post partum anal incontinence

La presa in carico delle 
disfunzioni  pelviche del 
postpartum è parte 
integrante del processo di 
cura che definiamo 
Assistenza al parto

M.Soligo
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