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I   DÉFINITION

Le périnée ou plancher pelvien est l'ensemble des parties molles qui ferment l'excavation  

pelvienne dans sa partie basse. Il  supporte le poids des viscères lorsque la femme est  

debout.

Les limites du périnée sont constituées par un cadre ostéo-fibreux, losangique avec :  

● en  avant  le  bord  inférieur  de  la  symphyse  pubienne  et  les  branches  ischio-

pubiennes,

● en arrière le sommet du coccyx et les ligaments sacro-tubéraux.

La configuration du périnée est variable selon la position du sujet : une fente chez la femme 

debout,  un  losange  à  grand  axe  antéro-postérieur  chez  la  femme  en  position 

gynécologique. 

Les sommets de ce losange sont : 

● en avant, la symphyse pubienne,

● en arrière, le coccyx,

● latéralement, les tubérosités ischiatiques.

La ligne transversale passant par les deux tubérosités ischiatiques sépare le périnée en 

deux triangles : 

● Le périnée antérieur ou région uro-génitale,

● Le périnée postérieur ou région anale.

Figure 1 : Le périnée: Femme en position gynécologique (Source : UVMaF )
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Figure 2 : La vulve : VULVE EN POSITION GYNECOLOGIQUE

 

Source : UVMaF  

La peau du périnée antérieur est fine, pigmentée et recouverte de longs poils.

La  peau  du  périnée postérieur  est  plus  épaisse et  plus  mobile  au  niveau des  régions 

fessières, elle devient plus fine, moins mobile dans la région péri-anale : c'est la marge 

anale.

III   PLAN SUPERFICIEL DU PÉRINÉE

Le  plan  superficiel  du  périnée comprend  quatre  muscles  et  l'aponévrose  périnéale 

superficielle  dans  sa  partie  antérieure  et  le  sphincter  externe  de  l'anus  dans  la  partie 

postérieure. 

● Au niveau du périnée antérieur ou uro-génital, les muscles sont : 

○ le muscle ischio-caverneux,

○ le muscle bulbo-spongieux,

○ le muscle transverse superficiel,

○ le muscle constricteur de la vulve.

● Au niveau du périnée postérieur ou anal, on retrouve :

- © Université Médicale Virtuelle Francophone -

Plan'cutané'



15/11/2014'

2'

Plan'superficiel'du'périnée'

- Support de Cours (Version PDF) - 

Figure 4 : Les muscles superficiels du périnée

 

Source : UVMaF 

III.2  LES ORGANES ÉRECTILES

Ils sont situés dans une loge limitée :

● en haut par l’aponévrose périnéale moyenne,

● en bas par l’aponévrose périnéale superficielle.

III.2.1  Bulbes vestibulaires

Organes érectiles pairs, situés de chaque côté du vagin, ils se réunissent en avant. Les 

deux branches, longues de 35 mm, ont la forme d'un « fer à cheval » qui s'ouvre en arrière.

Les extrémités postérieures sont en contact avec les glandes vestibulaires majeures.

III.2.2  Corps caverneux (piliers du clitoris)

Ils sont au nombre de deux et s'attachent à la face interne des branches ischio-pubiennes.  

Fusiformes et long de 40-50 mm, ils se dirigent en avant, en haut et en dedans. Ils se 

réunissent en avant sur la ligne médiane pour former le corps du clitoris.

Le clitoris est maintenu à la symphyse pubienne par le ligament suspenseur du clitoris.

L'extrémité libre du clitoris s'appelle le gland du clitoris.
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○ Le sphincter externe de l’anus.

● Au niveau du plan superficiel du périnée se situe également  l'espace superficiel 

du périnée qui correspond à la loge des corps érectiles. Cet espace est traversé 

par  le  vagin  et  l'urètre  et  contient  les  organes  érectiles,  des  glandes  et  des 

pédicules vasculo-nerveux. 

III.1  APONÉVROSE SUPERFICIELLE DU PÉRINÉE

Figure 3 : Le périnée superficiel : Aponévrose superficielle (vue en position gynécologique)

 

Source : UVMaF 

L'aponévrose superficielle du périnée est sous-cutanée et recouvre le périnée antérieur uro-

génital.

● En avant, elle se prolonge avec le fascia superficiel abdominal.

● Latéralement,  à l'extérieur  elle se fixe sur le bord inférieur des branches ischio-

pubiennes et en dedans, elle se perd dans l'épaisseur des petites lèvres.

● Au centre, elle se perd dans le centre tendineux du périnée.

● En arrière, elle se prolonge sous la peau en regard des fosses ischio-rectales.
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IV   PLAN MOYEN DU PÉRINÉE

Le plan moyen du périnée n'existe que dans la partie antérieure du périnée. Il est compris 

entre les feuillets ou fascias supérieur et inférieur de l'aponévrose moyenne.

Cet espace moyen est constitué du muscle transverse profond et du sphincter externe de 

l'urètre qui forment le diaphragme uro-génital.

Figure 6 : le périnée antérieur féminin : plan moyen (Diaphragme uro-génital)

 

Source : UVMaF 

IV.1  APONÉVROSE MOYENNE

Ces deux fascias fusionnent en arrière des muscles transverses profonds.

 Ils adhèrent sur : 

● les branches ischio-pubiens ; 

● Les parois de l'urètre et du vagin.

IV.2  LES MUSCLES

IV.2.1  Le muscle transverse profond

Il  s'agit  d'un  muscle  constant,  pair,  symétrique,  aplati  et  de  forme  triangulaire.  Il  est 

recouvert par les fascias supérieur et inférieur du diaphragme pelvien.

Il s'insère dans sa partie externe étroite sur les branches ischio-pubiennes au dessus des 

muscles  transverse et  ischio-caverneux,  et  dans sa  partie  interne large dans le  centre 

tendineux du périnée.

Quelques fibres se prolongent dans la paroi musculeuse du vagin.
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arrière et le ligament ano-coccygien en dedans. Celui-ci n’est uni à la peau 

sur la ligne médiane que par des tractus fibreux assez faibles. 

V   PLAN PROFOND (OU DIAPHRAGME PELVIEN)

Le  plan  profond  est  formé  de  deux  muscles  pairs  qui  délimitent  la  partie  basse  de  

l'excavation pelvienne :  

● Le muscle élévateur de l'anus qui est constitué de plusieurs faisceaux,

● Le muscle coccygien. 

Ensemble ils constituent le diaphragme pelvien qui sépare la cavité pelvienne du périnée.

Figure 7 : le plan profond : Muscle élévateur de l'anus (vue endo pelvienne)

 

Source UVMaF

V.1  MUSCLE ÉLÉVATEUR DE L'ANUS

Le muscle élévateur de l'anus est un muscle pair et symétrique qui nait sur la symphyse  

pubienne et se termine sur l'épine sciatique et le coccyx. Il est constitué de quatre lames 

musculaires organisées en deux parties, l'une interne et l'autre externe.

La  partie interne,  épaisse et solide, uniquement d'origine pubienne, se termine dans la 

paroi du canal anal et la région recto-vaginale, sans prolongement avec la paroi vaginale.  

Elle est constituée des faisceaux pubo-vaginal et pubo-rectal qui ont un rôle important dans 

la statique pelvienne en soutenant le poids des viscères.
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V.2  MUSCLE COCCYGIEN

Le muscle coccygien est  une lame musculaire triangulaire  placée en arrière du muscle 

élévateur de l'anus qui s'étend de l'épine ischiatique au bord latéral du sacrum et du coccyx. 

Il est étroitement accolé au ligament sacro-épineux. 

Il ferme la cavité pelvienne en arrière en complément de l'élévateur dans le plan duquel il  

est situé.

VI   VASCULARISATION ET INNERVATION

Figure 8 : Vascularisation artérielle du périnée : artère pudendale

 

Source UVMaF
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figure 9 : vascularisation - innervation du périnée féminin (vue inférieure)

 

Source UVMaF

Figure 10 : Innervation du périnée (vue inférieure)

 

Source UVMaF
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Figure 11 : Innervationsensitive du périnée

Source UVMaF

VI.1  VASCULARISATION

VI.1.1  Vascularisation artérielle

La  vascularisation  du  périnée  est  assurée  en  grande  partie  par  l'artère  pudendale, 

branche antérieure de l'artère iliaque interne.

Elle pénètre dans la fosse ischio-rectale au niveau de la petite échancrure sciatique puis 

elle se dirige vers l'avant accompagnée du nerf et de la veine pudendale.

Ensuite elle chemine à la face supérieure de l'aponévrose périnéale moyenne au dessus du 

muscle transverse profond. 

L'artère pudendale fournit plusieurs collatérales :

● l'artère rectale inférieure,

● l'artère périnéale supérieure,

● l'artère du bulbe vestibulaire,
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arrière et le ligament ano-coccygien en dedans. Celui-ci n’est uni à la peau 

sur la ligne médiane que par des tractus fibreux assez faibles. 

V   PLAN PROFOND (OU DIAPHRAGME PELVIEN)

Le  plan  profond  est  formé  de  deux  muscles  pairs  qui  délimitent  la  partie  basse  de  

l'excavation pelvienne :  

● Le muscle élévateur de l'anus qui est constitué de plusieurs faisceaux,

● Le muscle coccygien. 

Ensemble ils constituent le diaphragme pelvien qui sépare la cavité pelvienne du périnée.

Figure 7 : le plan profond : Muscle élévateur de l'anus (vue endo pelvienne)

 

Source UVMaF

V.1  MUSCLE ÉLÉVATEUR DE L'ANUS

Le muscle élévateur de l'anus est un muscle pair et symétrique qui nait sur la symphyse  

pubienne et se termine sur l'épine sciatique et le coccyx. Il est constitué de quatre lames 

musculaires organisées en deux parties, l'une interne et l'autre externe.

La  partie interne,  épaisse et solide, uniquement d'origine pubienne, se termine dans la 

paroi du canal anal et la région recto-vaginale, sans prolongement avec la paroi vaginale.  

Elle est constituée des faisceaux pubo-vaginal et pubo-rectal qui ont un rôle important dans 

la statique pelvienne en soutenant le poids des viscères.
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L’arc tendineux du muscle élévateur de l’anus
Il s’insère en avant sur la face postérieure du pubis, et en
arrière à la partie postérieure, près de l’épine ischiatique.
Entre les deux, il s’insère sur l’aponévrose de l’obturateur
interne qu’il recouvre.

L’arc tendineux du fascia pelvien
Il est plus interne et inférieur que l’ATLA, il s’insère lui aussi
sur le pubis à sa partie inférieure, de part et d’autre de
la symphyse pubienne, il se porte en arrière vers l’épine
ischiatique où il se fixe en dessous d’elle.

Il chemine dans le fond de la cavité pelvienne, là où le
fascia pelvien se réfléchit à la réunion entre la portion parié-
tale recouvrant le muscle élévateur de l’anus, et la portion
viscérale recouvrant les viscères pelviens.

L’ATLA donne l’ancrage actif pour le muscle iliococcy-
gien.

L’ATFP donne insertion à la paroi antérieure du vagin et
indirectement par elle à l’urètre.

L’arc tendineux de l’élévateur de l’anus est une struc-
ture originale car il constitue une ligne d’insertion d’un
muscle (élévateur de l’anus) sur l’aponévrose d’un autre
muscle (obturateur interne). Ce type d’insertion musculaire
est unique dans l’organisme puisque les muscles striés
s’insèrent généralement sur l’os par l’intermédiaire d’un
tendon ou directement par les fibres charnues. Cela explique
que l’arc tendineux constitue une zone de fragilité. Les
désinsertions unies ou bilatérales de l’élévateur de l’anus
sur l’arc tendineux sont à l’origine d’un déséquilibre de la
statique pelvienne pouvant entraîner une cystocèle et/ou
incontinence urinaire à l’effort.

Anatomie fonctionnelle des muscles
pelvipérinéaux dans la statique pelvienne

Le muscle élévateur de l’anus et les fascias endopelviens
jouent un rôle fondamental dans l’équilibre de la statique
pelvienne en maintenant les parois vaginales en place. On
décrit habituellement des supports antérieurs moyens et
postérieurs pour les différentes parois vaginales.

Le support antérieur

Le support de la paroi vaginale antérieure joue un rôle
majeur dans le support de la vessie et de l’urètre (conti-
nence urinaire à l’effort chez la femme) (Fig. 1 et 4). Les
principaux éléments impliqués sont les fascias pelviens,
l’ATFP et le muscle élévateur de l’anus.

Les deux ATFP sont assimilables à deux caténaires, situés
de part et d’autre de l’urètre du vagin et de la vessie, et
formant une ligne d’amarrage de ces organes à l’aponévrose
pelvienne [26]. Par l’intermédiaire de ses insertions laté-
rales sur l’aponévrose pelvienne et le muscle élévateur de
l’anus, le vagin forme un hamac sur lequel repose la ves-
sie, le col vésical et l’urètre [27] (Fig. 1). Il est maintenant
clairement établi que ce hamac sous vésical joue un rôle pré-
pondérant dans la continence urinaire en exerçant une force
de contre-pression qui s’oppose aux brusques augmentations
de la pression abdominale à l’effort. L’urètre se trouve ainsi
comprimé entre deux ces forces de pression opposées. La

Figure 4. Le hamac périnéal [27]. Vue latérale droite d’un petit
bassin montrant les structures qui composent le hamac périnéal :
de la ligne médiane en latéral par la paroi vaginale antérieure, le
fascia endopelvien avec l’arcus tendineus fascia pelvis (ATFP), le
muscle élévateur de l’anus. Le muscle élévateur de l’anus, la paroi
vaginale latérale et le fascia pelvien ont été partiellement enlevé
pour mettre en évidence les structures médianes [27].

tonicité de la paroi vaginale antérieure est donc dépendante
de l’intégrité du complexe musculo-aponévrotique constitué
du muscle élévateur de l’anus, des fascias pelviens et des
différents arcs tendineux décrits plus haut. Toute altération
de l’un de ces éléments va entraîner un défaut de maintien
de la vessie se traduisant cliniquement par une cystocèle. De
la même façon, toute altération de l’un de ces éléments en
regard du col vésical va entraîner un défaut de maintien de
l’urètre se traduisant cliniquement par une hypermobilité
vésico-urétrale (Fig. 1).

Il existe, par ailleurs, des condensations antérieures
de l’aponévrose pelvienne, formant les ligaments pubo-
urétraux reliant l’urètre et le col vésical au pubis. Le rôle
fonctionnel de ces ligaments est complexe. La présence de
cellules musculaires lisses [28] et de terminaisons nerveuses
cholinergiques dans la partie crâniale des ligaments pubo-
urétraux [29] fait évoquer une fonction dans l’ouverture du
col vésical. En revanche, les portions médiales et caudales
des ligaments pubo-urétraux amarrent l’urètre et les tissues
périurétraux au pubis et à l’arc tendineux de l’aponévrose
pelvienne, jouant ainsi un rôle complémentaire de support
de l’urètre.

Delancey [27] a décrit un fascia sous urétral en avant
de la paroi vaginale antérieure qui pourrait aussi partici-
per au soutien de l’urètre. En arrière de la base vésicale,
ce fascia s’amincit considérablement si bien que le sup-
port est essentiellement assuré par les attaches latérales
du vagin. Ce fascia, parfois décrit sous le terme de fascia
de Halban, est paradoxalement épaissi lorsqu’il existe une
cystocèle.

Ainsi, deux types de cystocèle ont été décrites en
fonction de la zone de faiblesse qui peut être la paroi vagi-
nale antérieure elle-même (central defect) ou bien une
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Figure 2. Reconstruction 3D du muscle élévateur de l’anus et du sphincter strié urétral chez le fœtus [1]. Le segment inférieur du
sphincter strié urétral (bleu) présente une insertion tendineuse (point jaune) sur le muscle élévateur de l’anus (rouge). Les reconstructions
montrent l’orientation des fibres musculaires (A et B). C montre la direction des forces de pressions exercées par le sphincter strié urétral
et le muscle élévateur de l’anus sur la lumière urétrale (U).

Le fascia pelvien ou aponévrose pelvienne

Les tissus décrits comme « fascia pelvien » ou « aponévrose
pelvienne » constituent une lame de tissu conjonctif qui
recouvre latéralement les muscles pariétaux, élévateurs de
l’anus et obturateur interne, et se poursuit médialement
avec la gaine fibreuse des viscères pelviens (Fig. 3).

Ce tissu conjonctif, qui fournit le support des viscères
pelviens, est unique ; il est moins bien organisé que le tissu
conjonctif des tendons et des ligaments du système sque-
lettique.

Figure 3. Le rétinaculum du fascia pelvien et les ligaments pel-
viens chez la femme (d’après Kamina P, Anatomie gynécologique,
Paris, Maloine ed). 1 : ligament pubovésical ; 2 : artère vésicale infé-
rieure ; 3 : pédicule obturateur ; 4 : artère utérine ; 5 : artère iliaque
interne ; 6 : ligament utérosacré ; 7 : ligament cardinal ; 8 : gaine de
l’artère ombilicale ; 9 : ligament utérovésical ; 10 : fascia du muscle
obturateur interne (figure reproduite avec l’aimable autorisation
des Éditions Vigot Maloine d’après l’ouvrage de P. Kamina. Anatomie
gynécologique et obstétricale, 4e éd., figure 102, p. 120).

Ainsi, le soutien conjonctif de la vessie, de l’urètre et du
vagin est fourni par l’aponévrose pelvienne, qui se présente
sous la forme d’un feutrage variable de collagène, d’élastine
et de fibroblaste, ainsi que de cellules musculaires lisses et
de la gaine des pédicules vasculonerveux. Lorsque ce fascia
s’attache à l’utérus, il est appelé « paramètre », lorsqu’il
s’attache au vagin, il est appelé « paravagin ou paracol-
pos ».

Deux replis plus saillants du paramètre et du paracolpos
ont été isolés en fonction de leur direction :
• longitudinalement vers le sacrum, les ligaments uté-

rosacrés qui correspondent aux nerfs hypogastriques
supérieurs ;

• transversalement, les ligaments cardinaux qui peuvent
être assimilés à la gaine fibreuse entourant les artères et
les veines, rappelant ce qui avait été défini par Ombré-
danne et qui confèrent une grande part de la force du
fascia viscéral.

Les arcs tendineux

Il existe deux structures remarquables de tissu conjonctif
pelvien en rapport avec le muscle élévateur de l’anus et les
parois antérolatérales du vagin. Ce sont l’arc tendineux du
fascia pelvien (ATFP) et l’arc tendineux du muscle élévateur
de l’anus (ATLA).

Il s’agit de deux condensations de tissu conjonctif, essen-
tiellement collagène, qui donnent le support latéral passif
au niveau du bassin. Ces deux arcs tendineux sont des
condensations des fascias, d’une part, sur le muscle obtura-
teur interne, d’autre part, sur le muscle élévateur de l’anus.

Ils ont été identifiés sur le plan histologique à des struc-
tures tendineuses et ligamentaires comparables à celles du
système musculosquelettique, car ils sont composés de plis
de tissu collagène plus organisés que le fascia pelvien ou
viscéral.
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L’arc tendineux du muscle élévateur de l’anus
Il s’insère en avant sur la face postérieure du pubis, et en
arrière à la partie postérieure, près de l’épine ischiatique.
Entre les deux, il s’insère sur l’aponévrose de l’obturateur
interne qu’il recouvre.

L’arc tendineux du fascia pelvien
Il est plus interne et inférieur que l’ATLA, il s’insère lui aussi
sur le pubis à sa partie inférieure, de part et d’autre de
la symphyse pubienne, il se porte en arrière vers l’épine
ischiatique où il se fixe en dessous d’elle.

Il chemine dans le fond de la cavité pelvienne, là où le
fascia pelvien se réfléchit à la réunion entre la portion parié-
tale recouvrant le muscle élévateur de l’anus, et la portion
viscérale recouvrant les viscères pelviens.

L’ATLA donne l’ancrage actif pour le muscle iliococcy-
gien.

L’ATFP donne insertion à la paroi antérieure du vagin et
indirectement par elle à l’urètre.

L’arc tendineux de l’élévateur de l’anus est une struc-
ture originale car il constitue une ligne d’insertion d’un
muscle (élévateur de l’anus) sur l’aponévrose d’un autre
muscle (obturateur interne). Ce type d’insertion musculaire
est unique dans l’organisme puisque les muscles striés
s’insèrent généralement sur l’os par l’intermédiaire d’un
tendon ou directement par les fibres charnues. Cela explique
que l’arc tendineux constitue une zone de fragilité. Les
désinsertions unies ou bilatérales de l’élévateur de l’anus
sur l’arc tendineux sont à l’origine d’un déséquilibre de la
statique pelvienne pouvant entraîner une cystocèle et/ou
incontinence urinaire à l’effort.

Anatomie fonctionnelle des muscles
pelvipérinéaux dans la statique pelvienne

Le muscle élévateur de l’anus et les fascias endopelviens
jouent un rôle fondamental dans l’équilibre de la statique
pelvienne en maintenant les parois vaginales en place. On
décrit habituellement des supports antérieurs moyens et
postérieurs pour les différentes parois vaginales.

Le support antérieur

Le support de la paroi vaginale antérieure joue un rôle
majeur dans le support de la vessie et de l’urètre (conti-
nence urinaire à l’effort chez la femme) (Fig. 1 et 4). Les
principaux éléments impliqués sont les fascias pelviens,
l’ATFP et le muscle élévateur de l’anus.

Les deux ATFP sont assimilables à deux caténaires, situés
de part et d’autre de l’urètre du vagin et de la vessie, et
formant une ligne d’amarrage de ces organes à l’aponévrose
pelvienne [26]. Par l’intermédiaire de ses insertions laté-
rales sur l’aponévrose pelvienne et le muscle élévateur de
l’anus, le vagin forme un hamac sur lequel repose la ves-
sie, le col vésical et l’urètre [27] (Fig. 1). Il est maintenant
clairement établi que ce hamac sous vésical joue un rôle pré-
pondérant dans la continence urinaire en exerçant une force
de contre-pression qui s’oppose aux brusques augmentations
de la pression abdominale à l’effort. L’urètre se trouve ainsi
comprimé entre deux ces forces de pression opposées. La

Figure 4. Le hamac périnéal [27]. Vue latérale droite d’un petit
bassin montrant les structures qui composent le hamac périnéal :
de la ligne médiane en latéral par la paroi vaginale antérieure, le
fascia endopelvien avec l’arcus tendineus fascia pelvis (ATFP), le
muscle élévateur de l’anus. Le muscle élévateur de l’anus, la paroi
vaginale latérale et le fascia pelvien ont été partiellement enlevé
pour mettre en évidence les structures médianes [27].

tonicité de la paroi vaginale antérieure est donc dépendante
de l’intégrité du complexe musculo-aponévrotique constitué
du muscle élévateur de l’anus, des fascias pelviens et des
différents arcs tendineux décrits plus haut. Toute altération
de l’un de ces éléments va entraîner un défaut de maintien
de la vessie se traduisant cliniquement par une cystocèle. De
la même façon, toute altération de l’un de ces éléments en
regard du col vésical va entraîner un défaut de maintien de
l’urètre se traduisant cliniquement par une hypermobilité
vésico-urétrale (Fig. 1).

Il existe, par ailleurs, des condensations antérieures
de l’aponévrose pelvienne, formant les ligaments pubo-
urétraux reliant l’urètre et le col vésical au pubis. Le rôle
fonctionnel de ces ligaments est complexe. La présence de
cellules musculaires lisses [28] et de terminaisons nerveuses
cholinergiques dans la partie crâniale des ligaments pubo-
urétraux [29] fait évoquer une fonction dans l’ouverture du
col vésical. En revanche, les portions médiales et caudales
des ligaments pubo-urétraux amarrent l’urètre et les tissues
périurétraux au pubis et à l’arc tendineux de l’aponévrose
pelvienne, jouant ainsi un rôle complémentaire de support
de l’urètre.

Delancey [27] a décrit un fascia sous urétral en avant
de la paroi vaginale antérieure qui pourrait aussi partici-
per au soutien de l’urètre. En arrière de la base vésicale,
ce fascia s’amincit considérablement si bien que le sup-
port est essentiellement assuré par les attaches latérales
du vagin. Ce fascia, parfois décrit sous le terme de fascia
de Halban, est paradoxalement épaissi lorsqu’il existe une
cystocèle.

Ainsi, deux types de cystocèle ont été décrites en
fonction de la zone de faiblesse qui peut être la paroi vagi-
nale antérieure elle-même (central defect) ou bien une
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Figure 1. Le muscle élévateur de l’anus et les mécanismes de la continence urinaire chez la femme. A. Les muscles élévateurs de l’anus
(ea) et le sphincter strié urétral (ssu) sont responsables de la continence urinaire à l’effort. Le sphincter strié urétral est innervé par
le nerf pudendal (np). La continence urinaire nécessite une vessie (ve) compliante. Celle-ci reçoit son innervation du système végétatif
sympathique et parasympathique provenant des plexus hypogastriques (ph) inférieurs et supérieurs. Il existe des connections nerveuses
entre le muscle vésical et l’urètre à un niveau central et périphérique qui permettent de coordonner leurs actions. B. La vagin (va), le
muscle élévateur de l’anus (ea) et l’aponévrose pelvienne (ap) qui le recouvre participent à la constitution du plancher urétral. L’arcus
tendineus du fascia pelvien (atfp) est un épaississement de l’aponévrose pelvienne qui amarre le vagin et l’urètre au muscle élévateur de
l’anus. C, D. Reconstruction 3D (vue endopelvienne) du muscle élévateur de l’anus (ea) à partir de séquences d’IRM réalisées chez une
patiente continente (C) et incontinente par hypermobilité vésico-urétrale (D) (images obtenues sur le site : splweb.bwh.harvard.edu). En
cas d’incontinence, on note un décrochage (flèche verte) de l’insertion latérale du muscle élévateur de l’anus sur le muscle obturateur
interne (oi) à l’origine de l’hypermobilité vésico-urétrale [2].

Aspects métaboliques et fonctionnels du
plancher pelvien

D’un point de vue fonctionnel, il est important de signaler
que muscle élévateur de l’anus est essentiellement composé
de fibres de type I comme la plupart des muscles posturaux
[4]. Les fibres de type I sont des fibres à contraction lente et
fonctionnent sur un mode oxydatif. Leur principale caracté-
ristique est de pouvoir développer des contractions toniques
prolongées. Cela les oppose aux fibres de type II fonction-
nant essentiellement sur un mode anaérobique et dont les
contractions sont rapides et fatigables.

La forte proportion en fibres de type I est une carac-
téristique du muscle élévateur de l’anus de l’homme qui
s’explique probablement par la station érigée entraînant
une pression constante à son niveau exercée par le poids
des organes pelviens. En effet, chez l’animal quadrupède
comme la souris ou le rat, le muscle iliococcygien est essen-
tiellement composé de fibres de type II et ses fibres sont
orientées dans un sens craniocaudal si bien que leur rôle

dans le support des organes pelviens semble mineur [5]. Par
ailleurs, le muscle élévateur de l’anus proprement dit du
rat présente des différences fondamentales avec le muscle
humain car il n’est présent que chez le rat mâle en raison
d’une androgénodépendance [6].

La proportion de fibres de type I varie en fonction des
différents faisceaux du muscle élévateur de l’anus. Ainsi,
les faisceaux pubococcygiens antérieurs (faisceau pubo-
viscéral) ont été appréciés avec une proportion de 66 à
82 %. Les fibres des faisceaux pubococcygiens postérieurs
seraient à 90 % de type I. Enfin, les fibres des faisceaux
iliococcygiens seraient de type I à 68 à 69 % [4,7,8]. Il y
aurait donc une augmentation de la proportion de fibres
de type II dans les régions périurétrales et périanales. Cela
suggère que le muscle élévateur de l’anus a pour fonc-
tion d’exercer un tonus permanent en position érigée pour
supporter le poids des organes pelviens ; la contraction
volontaire du faisceau puboviscéral augmente ce tonus pour
faire face à une augmentation soudaine de la pression abdo-
minale.

Conséquences'd’une'anomalie'anatomique'

ReconstrucCon'IRM'
AltéraCon'de'l’arc'tendineux'du'muscle'de'l’élévateur'de'l’anus''

Yiou%R,%progrès%en%urologie%2009%

Cystocèle'Pas'de'cystocèle'

ComposiCon'histologique'du'périnée'

were older than the premenopausal women, there was
no difference in the ages of the postmenopausal women
on and off hormones.

Analysis of the ATFP by scanning electron micros-
copy in the 27 women, demonstrated that it is a compact
structure comprised of long parallel bundles of collagen
fibers (Figure 1). We were unable to detect any consistent
qualitative differences in the appearance or orientation
of the collagen fibers in the three groups of women. Scan-
ning confocal microscopy was used to simultaneously ex-
amine and quantitate the relative amounts of three
different antigens present in a fluorescent micrograph.
Using this technique, we demonstrated that the ATFP
consists primarily of collagen (84%) with minor amount
of smooth muscle (3%) and an intermediate amount of
elastin (13%, Figure 2 and Table II, overall values).
There was no difference in the amount of these structural
proteins in premenopausal and postmenopausal women.
Analysis of the relative amount of each collagen subtype
showed that overall collagen III is the predominant sub-
type (82%), followed by collagen I (13%) and collagen V
(4%, Table III, overall values). As outlined in Table III,
the percentage of collagen I was decreased in postmeno-
pausal not on HT relative to premenopausal women and
postmenopausal women on HT (P=.04). The ratio of
collagen I/(III+V), an indicator of tensile strength,
was also decreased in postmenopausal women not on
HT relative to premenopausal women and postmeno-
pausal women on HT (Table III). Further analysis of
the data that used ANOVA demonstrated that the fol-
lowing factors had no significant effect on the amount
of collagens subtypes, elastin or smooth muscledage,
type of HT (estrogen alone vs estrogen and progester-
one), history of a hysterectomy, length of time meno-
pausal, stage of menstrual cycle, and history of
surgically induced menopause.

Comment

The arcus tendineous plays a key role in supporting the
anterior vaginal wall. Failure of the arcus tendineous
results in prolapse of the bladder and urethra into the
vagina. In this study, the microanatomy of the ATFP
is defined and the impact of menopause on the struc-
tural components of the ATFP is examined. Our study
demonstrates that the ATFP is comprised primarily of
parallel bundles of collagen with a smaller amount of
elastin and very little smooth muscle. The fibrils are
heterotypic consisting of collagens I, III, and V. Colla-
gen type III as the predominant collagen. Consistent
with our hypothesis, the ratio of collagen I/(III+V)
is decreased in postmenopausal women not on HT rel-
ative to premenopausal women indicating a decrease
in tensile strength of the ATFP in postmenopausal
women not on HT. The addition of HT for at least 1
year restores the ratio of collagens to premenopausal
levels.

The fibrillar collagens I, III, and V provide tissues
with tensile strength. Collagen I forms the largest stron-
gest fibers and predominates in tissues with the greatest
tensile strength, including ligament, tendon, bone, and
the rectus sheath. Collagen III forms smaller fibers
and predominates in tissues that require increased flexi-
bility and are subject to periodic stress such as the vas-
culature. Collagen V also forms small fibers and is
thought to be as important in wound healing and direct-
ing fibrillogenesis.8 Even small variations in the ratios of
the fibrillar collagen subtypes can significantly alter the
tensile strength of a tissue.12,13 For this reason, the rela-
tive ratio of the collagen I to collagens III and V is used
as an indicator of tensile strength.12 An increase in the
ratio indicates a stiffer tissue (decreased flexibility) with
higher tensile strength.

Figure 1 A representative scanning electron micrograph of the ATFP showing densely packed parallel bundles of collagen.
Specimens were fixed, sectioned, and dried. (Original magnification, !5500.)
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observed that type III collagen is the major fibrillar collagen
of the vagina in patients with POP, independent of age and
parity [19]. Furthermore, the total amount of collagen was
increased in women with POP relative to women without
POP, primarily because of increased expression of type III
collagen. They postulated that the predominance of type III
collagen might explain the increased flexibility and disten-
sibility and the decreased tensile strength and therefore
contribute to the progression of the disease.

These conflicting results further support the need for
well-controlled studies in terms of patients, anatomical and
histological definition of the tissue, and validated quantifi-
cation methods.

Elastin

Elastic fibers are key architectural elements of connective
tissues that are subject to mechanical strain and expansile
forces. They provide extensibility and recoil to elastic tis-
sues. This property of resilience is important for the main-
tenance of vaginal structural integrity against mechanical
strain.

Elastin fibers are formed through a highly regulated and
stepwise process including the initial formation of a micro-
fibrillar scaffold, the guidance and deposition of tropoelastin
monomers into the scaffold followed by their enzymatic
cross-linking to form the functional insoluble elastin poly-
mer (Fig. 3).

More than 30 elastic fiber-associated proteins have been
identified, among which the major microfibrillar compo-
nents fibrillin 1 and 2 (FBN), the cross-linking lysyl oxi-
dases 1–4 (LOX), the lysyl oxidase-like 1 (LOXL1), and
proteins of the fibulin 1–5 family. Further to their structural

role, the fibrillin-rich microfibrils possess signaling func-
tions through their ability to bind latent TGF-β-binding
proteins (LTBPs) and bone morphogenic proteins (BMPs)
and regulate their bioavailability.

Several human connective tissue diseases linked to genetic
alterations of molecules forming elastic fibers such as Marfan
syndrome (FBN1) or cutis laxa have been associated with a
high incidence of POP. This finding has motivated gene
targeting studies of the proteins involved in elastogenesis
[20, 21]. Elastogenesis starts at midgestation and completes
during postnatal development. It is generally admitted that no
new elastic fiber is formed in the adult with the exception of a
remodeling of the pelvic organs during pregnancy and post-
partum recovery. LOXL1 and fibulin-5 seem to be most
significant factors in vaginal remodeling after parturition and
in age-associated POP. A large proportion of knock-out
Loxl1 −/− mice develop spontaneous POP at the age of 12
weeks or after the first and second delivery and have a signif-
icantly lower vaginal elastin content than the wild-type ani-
mals. An even higher proportion of fibulin-5 knock-out mice
(90%) develop prolapse with advancing age in relation to an
abnormal elastic fiber formation associated with increased
degradation due to MMP9 elastolytic activity up-regulation
by loss of the negative feedback control operated by fibulin-5
on MMP9. These mutant models give insights into the mech-
anisms controlling homeostasis of the elastic fibers and po-
tentially underlying pelvic prolapse in women

Measuring the elastin at the mRNA level in the vaginal
wall probably does not reflect the actual status of elastin in
the tissue as several post-transcriptional and translational
mechanisms can regulate its turnover. A few studies have
investigated the elastin changes in women with POP by
immunohistochemistry (Table 2) [18, 22, 23].

According to Karam et al., who compared elastin expres-
sion and elastic fiber width (EFW) in the anterior vaginal
wall of postmenopausal women with or without anterior
prolapse [22], patients with POP had lower elastin expres-
sion and lower EFW than controls. They also found that
EFW did not correlate with age in these postmenopausal
women. On the contrary, Lin et al. found by immunohisto-
chemistry high elastin expression in the POP group, but
after correcting for age and menopausal status there was
no difference between the two groups [18].

Fibulin-5 expression has also been investigated by im-
munohistochemistry in women with or without anterior
vaginal wall prolapse [23]. Staining intensity for fibulin-5
was diminished in the POP group compared with controls.

The better understanding of the critical role played by
elastin-associated proteins not only in the formation of elas-
tic fibers and their ability to regulate the activity of growth
factors, but also in the control of their degradation by
MMPs, should open new methods of investigation in the
physiopathology of POP.

Fig. 3 A simplified model of elastogenesis. Elastin fibers are formed
through a highly regulated and stepwise process including the initial
formation of a microfibrillar scaffold, the deposition of tropoelastin
monomers cross-linked together in a reaction catalyzed by lysyl oxidase
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Abstract The objective of this study was to describe the
histomorphological structure of the urogenital diaphragm in
elderly women using a modern morphometric procedure.
Biopsies were taken from the posterior margin of the
urogenital diaphragm of 22 female cadavers (mean age,
87 years) using a 60-mm punch. Hematoxylin/eosin and
Goldner sections were analyzed with the Cavalieri estima-
tor. The mean thickness of the urogenital diaphragm was
5.5 mm. The main component was connective tissue. All
biopsies contained smooth muscle. Eighteen biopsies
contained more smooth muscle than striated muscle. In
six of 22 biopsies, no striated muscle was found. The ratio
of striated to smooth muscle to connective tissue was
1:2.3:13.3. Muscle fibers were dispersed in all parts of the
urogenital diaphragm. The urogenital diaphragm of elderly
women mainly consists of connective tissue. Smooth
muscle was also found but to a lesser extent. The frequently
used English term “perineal membrane” for the urogenital
diaphragm is justified and well describes our findings in
elderly women.

Keywords Perineal membrane . Smooth muscle .

Striated muscle . Connective tissue . Aging

Introduction

Transvaginal repair of anterior compartment prolapse with
either synthetic or biologic meshes is a new procedure in
treating women with cystocele [1] and weak or defective
tissues. Today, the focus of interest is on the efficacy, the
safety, and the complication rate of these operations, but
relatively little is known about the composition of the
underlying tissue of the urogenital diaphragm that is
repaired or reinforced. To obtain additional insights into
the histomorphology of the urogenital diaphragm, we
systematically analyzed this anatomical area in elderly
women with the Cavalieri estimator, a morphometric
instrument [2].

The urogenital diaphragm, consisting of the M. trans-
versus perinei profundus and the M. transversus perinei
superficialis, was originally described by Luschka in 1864
and extends from the ischial tuberosity to the perineal body
[3]. Since this first description, the literature has provided
controversial information about the histomorphological
composition of this anatomical structure. Henle described
the urogenital diaphragm as two aponeuroses containing the
musculus transversus perinei profundus or deep transverse
perineal muscle [4]. The musculus transversus perinei
profundus is listed in the recent Nomina Anatomica (sixth
edition), while the superficial transverse perineal muscle is
not. In most anatomical textbooks, the deep transverse
perineal muscle is mentioned as a thick, musculo-fascial,
triangularly shaped structure composed of striated muscle
fibers and connective tissue [5], which, with the superficial
transverse perineal muscle, forms the urogenital diaphragm.

So far, the role of the urogenital diaphragm in maintain-
ing continence and its function in the lower part of the
pelvic floor remain unclear [6, 7]. Knowledge of the
histomorphology of the urogenital diaphragm in elderly
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women could give useful information about the tissue
composition, the quantity of the different tissue layers, the
inter-individual variation, and the existence of the urogen-
ital diaphragm in elderly women without genital prolapse.

Material and methods

From February 2005 until March 2006, biopsies of the
urogenital diaphragm of 22 formalin-fixed female cadavers
were sampled at the Institute of Anatomy, University of
Zurich, Switzerland. All 22 cadavers were female Cauca-
sians. Due to the anonymity of the cadavers, no personal
history except age was available. Mean age was 87 years
(range, 74 to 101 years). Under the supervision of
experienced senior anatomists, standardized biopsies were
taken of the urogenital diaphragm 2 cm lateral of the
introitus vaginae on the right side of the cadavers using a
punch biopsy of 6-mm diameter (Fig. 1). All samples were
marked on the cranial side, where the fascia diaphragmatis
urogenitalis superior is supposed to be. The specimens were
refixed by immersion in 10% buffered formalin. To obtain
exact transverse slices of the muscle tissue, the material was
mounted in a vertical position. The muscle samples were
embedded in paraffin, and the blocks were cut on a
microtome in 10-µm serial sections. For histomorpholog-
ical evaluation, all slides were stained with hematoxylin/
eosin (HE) and Goldner. For the morphometric analysis of
the samples, the areas occupied by connective tissue,
smooth muscle, and striated muscle were estimated using
the Cavalieri estimator [2] (StereoInvestigator, MBF Bio-
science, Williston, VT, USA) with a 300×300-μm point
grid for connective tissue and a 150×150-μm point grid for
smooth and striated muscle using a ×10 lens and a ×400
final magnification on-screen (Fig. 2). Grid sizes aimed at
counting on average 100 points in each of the tissue types

in each section, resulting in potential measurement errors
within the sections of no more than 10% and typically
much less [8]. Sectional area of tissue types will be directly
proportional to their volume. Statistical analysis was done
by Intercooled Stata 8.2. Data Analysis.

Results

The mean examined cross-sectional area of the urogenital
diaphragm is 32.8 mm2 (range, 9.7–63.1 mm2, SD 12.2),
corresponding to a thickness of 5.5 mm (range, 1.6 to
10.5 mm).

The main component of the urogenital diaphragm is the
connective tissue. Eighty percent of the standardized
biopsies of the urogenital diaphragm consists of connective
tissue, including vessels, fat, and collagen fibers. Smooth
muscle was found in all 22 biopsies. Striated muscle was
present in 16 of the 22 samples. In these 16 biopsies, only
four specimens showed more striated than smooth muscle
(Fig. 3).

The mean area of smooth muscle was 4.55 mm2 (range,
0.2–18.5 mm2; SD 4.4), of striated muscle 1.95 mm2

(range, 0–10.9 mm2; SD 2.6), and of connective tissue
26.3 mm2 (range, 4.5–41.1 mm2, SD 10.6) (Table 1). The
median area of smooth muscle was 3.65 mm2, of striated

Fig. 1 Biopsy taken from the urogenital diaphragm 2 cm lateral to the
introitus vaginae on the right side. DTP deep transverse perineal
muscle, STP superficial transverse perineal muscle

Fig. 2 a Histology of the urogenital diaphragm, ×10 magnification,
Goldner staining. b Representation of the points counted using the
Cavalieri estimator to estimate the sectional areas associated with
connective tissue (dark gray/blue), smooth muscle (light gray/green),
and striated muscle (white/yellow)
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muscle 1.1 mm2, and of connective tissue 27.65 mm2

(Fig. 4).
The average ratio of striated muscle to smooth muscle to

connective tissue was 1:2.3:13.3 (Fig. 5). No correlation
was found between age and striated muscle, smooth
muscle, or connective tissue area (Spearman’s rho 0.099,
0.017, and 0.213, respectively; p<0.05). Both types of
muscle fibers were dispersed in all parts of the specimens.

Discussion

In this histomorphological study of the urogenital dia-
phragm, we expected a significant amount of striated
muscle and found a surprisingly high proportion of
connective tissue and smooth muscle. The literature gives
quite different histomorphological descriptions of the
urogenital diaphragm. In 1873, Henle [4] described the
urogenital diaphragm containing a high proportion of
smooth muscle, whereas “striated muscle fibers were rarely
demonstrable or not at all.” In the anatomical textbook of
Benninghoff, the thickness of the urogenital diaphragm is
described to be 1 cm and to contain a “high amount of
connective tissue and striated muscle” [9]. According to
Benninghoff, sometimes, a 2- to 3-mm-thick layer of

smooth muscle cells is seen near the fascia diaphragmatica
urogenitalis superior. Furthermore, the muscle is mentioned
to be embedded in the fascia diaphragmatica urogenitalis
superior and inferior. In our study, the muscle layers are
dispersed all over the urogenital diaphragm. In all biopsies,
no upper or inferior fascia could be demonstrated. Oelrich
concluded in his histomorphological research of the
perineal membrane that there is no superior fascia of the
so-called urogenital diaphragm [10].

Our data show a higher ratio of smooth than striated
muscle in the urogenital diaphragm. Similar results were
recently reported for the levator ani muscle. Jundt et al.
demonstrated that the levator ani muscle contains striated
muscle in only 54% cases. These biopsies were obtained
during pelvic floor surgery of 24 women with genital
prolapse. The remaining biopsies consisted of smooth
muscle and connective and fat tissue [11].

Disappearance of striated muscle in the female urethra
has also been observed. Periurethral connective tissue
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Maximum 18.5 10.9 41.1 Fig. 5 Percentage of smooth muscle, striated muscle, and connective

tissue of the urogenital diaphragmx
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II) Incidence des cancers gynécologiques  
en fonction de l’âge (13)  
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neck and face, and often associated with pers pir ation, 
palpitations, and anxiety. These episodes are described 
as hot fl ushes, hot fl ashes, and night sweats. The term 
“hot fl ush” indicates the sensation of heat; “hot fl ash” 
describes episodes with sweating, sometimes followed 
by a chill; however, the terms are often used 
interchangeably. Vasomotor episodes are variable in 
frequency, duration, and severity, are sometimes 
recurrent, and usually last less than 5 min. They can be 
triggered by warm environments, hot food or drinks, 
and stress. For some women, these episodes interfere 
with activities or sleep to such a degree that medical 
advice is needed. The mechanisms causing vasomotor 
symptoms are not fully understood. One theory is that 
reduced oestrogen concentrations cause decreased 
endorphin concentrations in the hypothalamus, which 
increases the release of norepinephrine and serotonin; 
these neurotransmitters lower the set point in the 
thermoregulatory nucleus, and trigger inappropriate 
heat loss.13–15

Urogenital problems, such as vaginal dryness, itching, 
and dyspareunia, are caused by physiological responses 
to low concentrations of oestrogen and androgens. These 
responses include reduced vaginal blood fl ow and 
secretions, tissue changes, and a change in the pH of 
vaginal fl uid, from acidic to neutral. Additional 
symptoms, such as anxiety, depression, and mood 
changes, urinary incontinence and leakage, sleep 
disturbances, cognitive changes, somatic complaints, 
and sexual dysfunction have been associated with the 
menopausal transition. Some of these symptoms are 
secondary to vasomotor and urogenital symptoms, and 
others are related to other causes. Factor analysis studies 
showed that menopausal status is more consistently 
associated with vasomotor than with psychological or 
physical symptoms, arguing against a universal 
menopausal syndrome that includes all of them.16 

Distinction between clinical signs related specifi cally to 
the menopausal transition, and those related to ageing in 
general, is diffi  cult. Studies of menopausal dysfunctions 
need to be carefully interpreted, because of methodological 

inconsistencies and limitations. Many methods have been 
developed to assess menopausal symptoms, but only a 
few are standardised, valid, and reliable. Some methods 
are based on self-reports of the presence, severity, and 
frequency of individual symptoms, such as hot fl ashes. 
Others use cumulative scores, based on lists or scales of 
symptoms that are thought to be associated with the 
menopause, such as changes of mood, cognition, quality 
of life, sexual function, and somatic symptoms. The Green 
climacteric scale,17 Kupperman index,18 and menopause-
specifi c quality of life questionnaire19 are examples of 
commonly used scores of menopausal symptoms. The 
multitude of symptoms studied and methods used often 
does not allow comparisons between studies, and the 
populations they represent. Most studies fail to adjust or 
stratify for potentially important variables such as age, 
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Figure 1: Stages of normal reproductive ageing in women 
Reproduced with permission from Soules and colleagues.4 FSH=follicle-stimulating hormone.
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EvoluCon'de'la'peau'et'de'la'muqueuse'génitale'

and glycogen content, becoming much thinner. The
vaginal pH becomes neutral or alkaline, presumably
because of a relative deficiency of acid-producing vagi-
nal microbes [8, 9]. Vulvar skin thickness drops, [2, 10]
and the mons pubis and labia majora subcutaneous fat.
Although the full complement of vulvar hair follicles
and sebaceous glands is thought to be present from
birth, these structures do not mature until the adrenal
glands are activated at puberty. The prepubescent labia
minora have barely discernible vellus hair follicles that
are lost at puberty when the follicles of the labia majora
and mons pubis terminally differentiate [10].

Labial adhesions may occur between the ages of 2
months and 2 years, creating a flat vulvar appearance.

This benign condition is due to a lack of estrogen and
normalizes without treatment. Should the condition
interfere with urinary flow, topical estrogen treatment
promotes separation of the labia [11].

Puberty

Pubertal changes in the vulva and vagina are induced by
adrenal and gonadal maturation. Puberty generally be-
gins between the ages of 8 and 13 years. Physical changes
associated with puberty are an accelerated growth rate,
the appearance of pubic hair (pubarche), the appearance
of axillary hair, breast development (telarche), and the

Fig. 1 Vulvar epithelial
structure. a vulvar skin; b
vulvar vestibule Adapted with
permission from Ref. [58]
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onset of menstruation (menarche). The timing and stages
of development of secondary sex characteristics were first
defined in Marshall and Tanner’s seminal study of 192
girls in a British orphanage [12].

Maturation of the adrenal glands and androgen
secretion (adrenarche) begin at about age six, approxi-
mately 2 years before pituitary-gonadal maturation and
the production of ovarian steroid hormones (gonadar-
che). Because adrenarche and gonadarche proceed
independently, the appearance of pubic hair does not
provide information about pituitary-ovarian matura-
tion. Pubic hair development, elicited by androgens,
proceeds in five stages [12] (Fig. 2):

– Stage 1: no pubic hair.
– Stage 2: sparse hair appears on the labia majora and

the mons pubis along the midline.
– Stage 3: the thickness and coarseness of the hair in-

creases, with coverage of the lobes of the labia majora
and increased lateral growth from the midline of the
mons pubis.

– Stage 4: hair growth increases such that only the
upper lateral corners of the mature triangular con-
figuration are deficient.

– Stage 5: adult pattern, attained between the ages of 12
and 17 years, with a characteristic horizontal upper
margin on the mons pubis just above the limit of the
genitofemoral folds, and hair coverage extending from
the labia to the upper aspects of the thighs.

Gonadal maturation usually occurs during the 2 years
preceding menarche. During the maturation process,
follicular development causes estrogen production to
rise. The vaginal epithelium thickens and intracellular
glycogen production begins. The cervix and vagina
increase in size, the vaginal fornices develop, cervico-
vaginal secretions are produced, and vaginal fluid be-
comes acidic.

Vulvar morphology also matures at this time. Fat
deposition occurs in the mons pubis and labia majora.
The vulvar epithelium increases in thickness [2], labial
skin becomes rugose, the clitoris becomes more promi-
nent, the vestibular glands become active, the introitus
increases in diameter, and the urethral orifice is more
discernible.

Breast development, influenced by estrogens, is also
described by five Tanner stages, from no development
(Stage 1) to the mature adult breast (Stage 5) [12].
Menarche occurs near the end of the Tanner sequence

of breast changes, typically sometime between the ages
of 11 and 15 years [5]. The mean age of menarche
world-wide lies between 12 and 13 years [13]. The se-
quence from first appearance of pubic hair through
breast development and menarche takes about 4 years.
Normative menstrual cycle length is established by the
sixth gynecologic year (i.e., the sixth year following
menarche), usually at a chronologic age of 19 or 20
[14, 15].

Idiopathic precocious puberty

Historically, puberty had been defined as precocious in
girls when secondary sex characteristics (particularly
breast development) appeared prior to the age of 8.
However, an apparent advance in the age of onset of
pubertal changes has been observed in the United States
and in girls from developing countries who have mi-
grated to Western Europe for foreign adoption (re-
viewed in [16]). Two large studies in the U.S. found that
pubertal signs may appear before the age of 8, especially
in African-American compared to Caucasian girls (Ta-
ble. 2, 3) [17–19]. Between the 1970 s and 1990 s, the
average age of menarche in the U.S. fell from 12.75 y to
12.54 years [17].

Controversy surrounds the clinical significance of
these findings. Most of the cases of early pubertal
development are idiopathic [20, 21] and probably do not
represent precocious puberty unless bone maturation
and developmental characteristics are so accelerated that
diminished adult height is likely [20]. However, because
true endocrine pathology may be overlooked if early
pubertal signs are dismissed, vigilant longitudinal follow
up of girls with early pubertal onset is advised [22].
Several risk factors, including genetics [23], low birth
weight [24, 25], higher body mass index [17, 26–29], and
exposure to endocrine disruptors [30–33], have been
statistically linked to early onset of pubertal signs.
However, the causative biological mechanisms for this
phenomenon are unknown.

Reproductive years

Changes in the vulva and vagina during the repro-
ductive years are linked to the menstrual cycle and
pregnancy.

Fig. 2 Tanner stages of pubic hair development
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Ménopause'

sues do not atrophy until endogenously produced estro-
gens are well below the estrogen activity required to pro-
mote endometrial growth (Fig. 1).

With advancing age the severity of symptoms com-
monly increases as does the number of women afflicted
by symptoms and signs of urogenital aging and estrogen
deficiency. From population-based surveys7, 8 it can be in-
ferred that roughly 30% to 40% of postmenopausal
women without hormone replacement therapy complain
of problems in controlling micturition. Vaginal problems
such as dryness, dyspareunia. and discharge are reported
by two of three women at the age of 75 years.3

Symptoms of urogenital aging can be subdivided in
two groups: those coming from the urethra and bladder
neck (i.e., the lower part of the urinary tract) and those
confined to the vagina and vulva.

Vaginal symptoms. The symptom that usually comes
first is a feeling of dryness of the vagina.7 This in turn is
dependent on reduced production of the mucus from
the glands of the vaginal wall as a first sign of atrophy. In
the vagina further atrophy leads to a thin mucosa suscep-
tible not only to infections but also to mechanical stress
such as intercourse. Petechial bleeding is not uncom-
mon, which in turn could lead to a partial vaginal oblit-
eration most pronounced in the fundal region of the
vagina.

Itching and smarting are well known symptoms from
the vulva and vagina, often as a result of atrophic vagini-
tis. Also, atrophy of the minor lips renders burning and
itching of the vulva—two common sensations (Fig. 2).
However, neurodermatitis and other dermatologic con-
ditions could also contribute to the prevalence of irritat-

ing vulvar conditions. Acute and chronic (fungal) infec-
tions should also be considered as a possibility.

Problems originating from the lower urinary tract
Atrophy of the urethral mucosa leads to a widening and
thereby to a decrease in resistance to flow (Fig. 2). Hence
full control of micturition now calls for increased muscu-
lar activity. Given the vaginal reservoir of urinary patho-
genic microorganisms in combination with facilitated mi-
gration into the urinary bladder, the high frequency of
symptomatic and asymptomatic bacteriuria as well as re-
current cystitis is understandable.

With advancing atrophy a sensation of urgency is often
noted by the patient and sensory urge incontinence is a
common complaint. At even more advanced ages with
marked atrophy, involuntary urinary leakage may also
occur. In contrast to women aged 45 to 50 years, urinary
leakage at old age is often not accompanied by any visible
anatomic changes such as wheeling of the bladder neck
but rather result from marked atrophy of the urethra and
surrounding tissues and accompanied by alterations both
of the biochemistry and biophysical properties of these
tissues.9 Hence a mixed form of incontinence may be at
hand.

Therapy. As was mentioned earlier, atrophy does not
commence until endogenously produced estrogens are
low and markedly lower than those required for endome-
trial proliferation. These observations open a therapeu-
tic window. It is possible to target urogenital atrophy
without risking endometrial proliferation (Fig. 1).
Estrogen aimed at controlling urogenital symptoms only
and could be given at much lower doses than is common
practice for other climacteric discomforts. It could also
be given without a progestogen comedication. For estra-
diol 50 to 100 µg are recommended as a daily dose in
patches to ensure relief of vasomotor symptoms, whereas
only 8 to 10 µg of vaginally delivered estradiol seems to
be sufficient to combat urogenital symptoms and signs.9, 10

In other words, only 10% to 15% of the dose required
to alleviate hot flushes is needed to achieve clinical im-
provement of urogenital estrogen deficiency symptoms.

S246 Samsioe May1998
Am J Obstet Gynecol

Fig. 1. Progressive decline of estrogens during climacteric con-
tribute to atrophy-related urogenital symptoms. These symp-
toms typically occur later than vasomotor symptoms and often
considerably later than menopause itself. It is possible to admin-
ister estrogens to combat urogenital estrogen deficiency symp-
toms without inducing endometrial growth. For further expla-
nation, see text.

Fig. 2. Some common urogenital symptoms along with preva-
lence as reported by Nilsson.26

Samsioe%AMJOG%1998%

ties [40]. Menopause is considered established 1 year
after the final menstrual period [41].

Following menopause, pubic hair grays and be-
comes sparse, the labia majora lose subcutaneous fat,
and the labia minora, vestibule, and vaginal mucosa
atrophy [2, 42]. At the cytological level, estrogen-in-
duced parakeratosis of vulvar stratum corneum is
highest in the third decade of life, but rarely seen by the
eighth decade [43].

Post-menopausal atrophic vulvovaginitis is a virtu-
ally universal condition. Vaginal secretions decrease,
reducing lubrication and increasing coital discomfort.
Thinned tissue is more easily irritated and may be more
susceptible to infection. The vaginal pH rises and the
prevalence of colonization by enteric organisms associ-
ated with urinary tract infections increases [44]. Besides
these physiologically induced changes, certain vulvar
dermatoses, such as lichen sclerosus, are most prevalent
in peri- and post-menopausal women [45].

Vulvar skin differs from exposed skin in the charac-
teristics of skin hydration, friction, permeability, and
visually discernible irritation (reviewed in Ref. [46]). It is
commonly assumed that aged skin is intrinsically less
hydrated, less elastic, more permeable, and more sus-
ceptible to irritation. However, assessments of the vulvar
skin of pre- and post-menopausal women, using bioen-
gineering techniques, did not reveal large age-related
changes in these characteristics (Table 4).

For example, the skin of the labia majora is more
hydrated than forearm skin as measured by trans-epi-
dermal water loss [47] and its coefficient of friction is

higher [48]. Although small age-related changes in these
parameters were measured on the forearm of pre- and
post-menopausal women, the impact of the menopause
on the water barrier function and friction coefficient of
vulvar skin was negligible [48].

Vulvar skin is more permeable to hydrocortisone
than forearm skin, but comparable testosterone pene-
tration rates have been measured at both sites. In post-
menopausal women, skin permeability to hydrocorti-
sone drops on the forearm but not on the vulva, and no
age-related differences in testosterone penetration were
found on either sites [49].

Exposed forearm skin was more susceptible than
vulvar skin to the model irritant, aqueous sodium lauryl
sulfate (SLS; 1% w/v). This agent caused more intense
erythema on the forearms of pre-menopausal women,
but no visually discernable response on the vulva in ei-
ther pre- or post-menopausal women [50].

Although large age-related differences in vulvar skin
permeability and intrinsic susceptibility to irritants have
not been demonstrated, dermatitis of the vulva, peri-
neum, and buttocks is nevertheless a significant problem
in older people with incontinence. Studies of inconti-
nence dermatitis in infants have elucidated a multi-fac-
torial etiology. In brief, exposure to urinary moisture
under occlusion makes the skin more susceptible to
friction damage; urinary ammonia elevates the local pH,
which alters skin barrier function [51] and activates fecal
enzymes; these enzymes further compromise skin integ-
rity and increase skin susceptibility to microbial infec-
tion [52–56].

Table 4 Physiologic skin parameters in pre- and post-menopausal women

Parameter Site Age groupa Measured value Significanceb Reference

Water barrier function (TEWL, g/m2 h) Forearm Pre-menopausal 3.7 ± 0.4 p < 0.05 [48]
Post-menopausal 2.6 ± 0.3

Vulva Pre-menopausal 14.8 ± 1.5 n.s. [48]
Post-menopausal 13.5 ± 1.8

Skin hydration (capacitance, AU) Forearm Pre-menopausal 93.3 ± 2.3 n.s. [48]
Post-menopausal 91.9 ± 2.8

Vulva Pre-menopausal 116.8 ± 4.1 n.s. [48]
Post-menopausal 118.0 ± 8.2

Friction coefficient, ± Forearm Pre-menopausal 0.49 ± 0.02 p < 0.05 [48]
Post-menopausal 0.45 ± 0.01

Vulva Pre-menopausal 0.60 ± 0.04 n.s. [48]
Post-menopausal 0.60 ± 0.06

Hydrocortisone penetration (percent dose absorbed) Forearm Pre-menopausal 2.8 ± 2.4 n.s. [49]
Post-menopausal 1.5 ± 1.1

Vulva Pre-menopausal 8.1 ± 4.1 p < 0.01 [49]
Post-menopausal 4.4 ± 2.8

Testosterone penetration (percent dose absorbed) Forearm Pre-menopausal 20.2 ± 8.1 n.s. [49]
Post-menopausal 14.7 ± 4.2

Vulva Pre-menopausal 26.7 ± 8.0 n.s. [49]
Post-menopausal 24.6 ± 5.5

Visual erythema scores (scored on day 2 after
24 h post-exposure to 1% SLS)

Forearm Pre-menopausal 9 p=0.03 [50]
Post-menopausal 5

Vulva Pre-menopausal 0 n.s. [50]
Post-menopausal 0

aGroup sizes (water barrier function, skin hydration and friction parameters): premenopausal 34 subjects, post menopausal 10 subjects.
Group sizes (hydrocortisone and testosterone penetration): 9 subjects in each age group visual erythema score to sodium lauryl sulfate
(SLS) application: 10 subjects per age group
bLevel of statistical significance of age-group differences; ns not significant
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dependent on reduced production of the mucus from
the glands of the vaginal wall as a first sign of atrophy. In
the vagina further atrophy leads to a thin mucosa suscep-
tible not only to infections but also to mechanical stress
such as intercourse. Petechial bleeding is not uncom-
mon, which in turn could lead to a partial vaginal oblit-
eration most pronounced in the fundal region of the
vagina.

Itching and smarting are well known symptoms from
the vulva and vagina, often as a result of atrophic vagini-
tis. Also, atrophy of the minor lips renders burning and
itching of the vulva—two common sensations (Fig. 2).
However, neurodermatitis and other dermatologic con-
ditions could also contribute to the prevalence of irritat-

ing vulvar conditions. Acute and chronic (fungal) infec-
tions should also be considered as a possibility.

Problems originating from the lower urinary tract
Atrophy of the urethral mucosa leads to a widening and
thereby to a decrease in resistance to flow (Fig. 2). Hence
full control of micturition now calls for increased muscu-
lar activity. Given the vaginal reservoir of urinary patho-
genic microorganisms in combination with facilitated mi-
gration into the urinary bladder, the high frequency of
symptomatic and asymptomatic bacteriuria as well as re-
current cystitis is understandable.

With advancing atrophy a sensation of urgency is often
noted by the patient and sensory urge incontinence is a
common complaint. At even more advanced ages with
marked atrophy, involuntary urinary leakage may also
occur. In contrast to women aged 45 to 50 years, urinary
leakage at old age is often not accompanied by any visible
anatomic changes such as wheeling of the bladder neck
but rather result from marked atrophy of the urethra and
surrounding tissues and accompanied by alterations both
of the biochemistry and biophysical properties of these
tissues.9 Hence a mixed form of incontinence may be at
hand.

Therapy. As was mentioned earlier, atrophy does not
commence until endogenously produced estrogens are
low and markedly lower than those required for endome-
trial proliferation. These observations open a therapeu-
tic window. It is possible to target urogenital atrophy
without risking endometrial proliferation (Fig. 1).
Estrogen aimed at controlling urogenital symptoms only
and could be given at much lower doses than is common
practice for other climacteric discomforts. It could also
be given without a progestogen comedication. For estra-
diol 50 to 100 µg are recommended as a daily dose in
patches to ensure relief of vasomotor symptoms, whereas
only 8 to 10 µg of vaginally delivered estradiol seems to
be sufficient to combat urogenital symptoms and signs.9, 10

In other words, only 10% to 15% of the dose required
to alleviate hot flushes is needed to achieve clinical im-
provement of urogenital estrogen deficiency symptoms.
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Fig. 1. Progressive decline of estrogens during climacteric con-
tribute to atrophy-related urogenital symptoms. These symp-
toms typically occur later than vasomotor symptoms and often
considerably later than menopause itself. It is possible to admin-
ister estrogens to combat urogenital estrogen deficiency symp-
toms without inducing endometrial growth. For further expla-
nation, see text.

Fig. 2. Some common urogenital symptoms along with preva-
lence as reported by Nilsson.26

ties [40]. Menopause is considered established 1 year
after the final menstrual period [41].

Following menopause, pubic hair grays and be-
comes sparse, the labia majora lose subcutaneous fat,
and the labia minora, vestibule, and vaginal mucosa
atrophy [2, 42]. At the cytological level, estrogen-in-
duced parakeratosis of vulvar stratum corneum is
highest in the third decade of life, but rarely seen by the
eighth decade [43].

Post-menopausal atrophic vulvovaginitis is a virtu-
ally universal condition. Vaginal secretions decrease,
reducing lubrication and increasing coital discomfort.
Thinned tissue is more easily irritated and may be more
susceptible to infection. The vaginal pH rises and the
prevalence of colonization by enteric organisms associ-
ated with urinary tract infections increases [44]. Besides
these physiologically induced changes, certain vulvar
dermatoses, such as lichen sclerosus, are most prevalent
in peri- and post-menopausal women [45].

Vulvar skin differs from exposed skin in the charac-
teristics of skin hydration, friction, permeability, and
visually discernible irritation (reviewed in Ref. [46]). It is
commonly assumed that aged skin is intrinsically less
hydrated, less elastic, more permeable, and more sus-
ceptible to irritation. However, assessments of the vulvar
skin of pre- and post-menopausal women, using bioen-
gineering techniques, did not reveal large age-related
changes in these characteristics (Table 4).

For example, the skin of the labia majora is more
hydrated than forearm skin as measured by trans-epi-
dermal water loss [47] and its coefficient of friction is

higher [48]. Although small age-related changes in these
parameters were measured on the forearm of pre- and
post-menopausal women, the impact of the menopause
on the water barrier function and friction coefficient of
vulvar skin was negligible [48].

Vulvar skin is more permeable to hydrocortisone
than forearm skin, but comparable testosterone pene-
tration rates have been measured at both sites. In post-
menopausal women, skin permeability to hydrocorti-
sone drops on the forearm but not on the vulva, and no
age-related differences in testosterone penetration were
found on either sites [49].

Exposed forearm skin was more susceptible than
vulvar skin to the model irritant, aqueous sodium lauryl
sulfate (SLS; 1% w/v). This agent caused more intense
erythema on the forearms of pre-menopausal women,
but no visually discernable response on the vulva in ei-
ther pre- or post-menopausal women [50].

Although large age-related differences in vulvar skin
permeability and intrinsic susceptibility to irritants have
not been demonstrated, dermatitis of the vulva, peri-
neum, and buttocks is nevertheless a significant problem
in older people with incontinence. Studies of inconti-
nence dermatitis in infants have elucidated a multi-fac-
torial etiology. In brief, exposure to urinary moisture
under occlusion makes the skin more susceptible to
friction damage; urinary ammonia elevates the local pH,
which alters skin barrier function [51] and activates fecal
enzymes; these enzymes further compromise skin integ-
rity and increase skin susceptibility to microbial infec-
tion [52–56].

Table 4 Physiologic skin parameters in pre- and post-menopausal women

Parameter Site Age groupa Measured value Significanceb Reference

Water barrier function (TEWL, g/m2 h) Forearm Pre-menopausal 3.7 ± 0.4 p < 0.05 [48]
Post-menopausal 2.6 ± 0.3

Vulva Pre-menopausal 14.8 ± 1.5 n.s. [48]
Post-menopausal 13.5 ± 1.8

Skin hydration (capacitance, AU) Forearm Pre-menopausal 93.3 ± 2.3 n.s. [48]
Post-menopausal 91.9 ± 2.8

Vulva Pre-menopausal 116.8 ± 4.1 n.s. [48]
Post-menopausal 118.0 ± 8.2

Friction coefficient, ± Forearm Pre-menopausal 0.49 ± 0.02 p < 0.05 [48]
Post-menopausal 0.45 ± 0.01

Vulva Pre-menopausal 0.60 ± 0.04 n.s. [48]
Post-menopausal 0.60 ± 0.06

Hydrocortisone penetration (percent dose absorbed) Forearm Pre-menopausal 2.8 ± 2.4 n.s. [49]
Post-menopausal 1.5 ± 1.1

Vulva Pre-menopausal 8.1 ± 4.1 p < 0.01 [49]
Post-menopausal 4.4 ± 2.8

Testosterone penetration (percent dose absorbed) Forearm Pre-menopausal 20.2 ± 8.1 n.s. [49]
Post-menopausal 14.7 ± 4.2

Vulva Pre-menopausal 26.7 ± 8.0 n.s. [49]
Post-menopausal 24.6 ± 5.5

Visual erythema scores (scored on day 2 after
24 h post-exposure to 1% SLS)

Forearm Pre-menopausal 9 p=0.03 [50]
Post-menopausal 5

Vulva Pre-menopausal 0 n.s. [50]
Post-menopausal 0

aGroup sizes (water barrier function, skin hydration and friction parameters): premenopausal 34 subjects, post menopausal 10 subjects.
Group sizes (hydrocortisone and testosterone penetration): 9 subjects in each age group visual erythema score to sodium lauryl sulfate
(SLS) application: 10 subjects per age group
bLevel of statistical significance of age-group differences; ns not significant
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Table 2
Menopausal sta tus and sexual health problems

Sexual health problem Premenopausal Perimenopausal Postmenopausal P

Sometimes Often Somet imes Often Sometimes Often

Post-coital
bleeding/irritation 8.70 5.98 12.28 7.02 12.90 9.68 N.S.

Lack of lubricati on 22.28 14.13 24.56 19.30 12.63 44.21 0.0001
Dyspareun ia 15.76 8.70 14.04 10.53 17.89 16.84 N.S.
Difficulty reaching orgasm 32.61 25.00 28.07 36.84 21.05 34.74 N.S.
Vaginismus 16.85 9.78 19.30 7.02 13.86 20.00 N.S.
Vaginal infection 10.33 4.35 24.56 7.02 8.42 2.11 0.01

Unfortunately, there remain postmenopausal
women who are still unaware of available
treatments or do not avail themselves of the phar-
macological agents available for troublesome uro-
genital symptoms. Therefore, women today
continue to report problems in this area of their
health . For instance , in a recent study that we
completed at Robert Wood Johnson Medical
School we looked at the frequency of various sex-
ual activities in a cohort of healthy women and
evaluated the factors that lead to complaints of
sexual dysfunction [I]. We found that overall the
frequency of sexual fantasy, forepla y, oral sex and
vaginal intercourse decreased with ageing (Table
I). When urogen ital complaints were compared to
sexual dysfunct ions it was found that significantly
more women in the postmenopausal years
reported lack of vaginal lubrication and an in-

creased prevalence of vaginal infections as con-
tributors to their sexual problems (see Table 2) [1].
This confirms other data that in the female, symp-
toms of urogenital ageing significantly impact
upon sexual health [6].
When the sexual dysfunction is so severe that it

leads to abstinence, there is an even greater ad-
verse effect on vaginal health. In another study
done at Robert Wood Johnson Medical School ,
we recorded better vaginal health in sexually active
women as compared to abstinent ones [7].
In addition to the vaginal atrophic changes

leading to dyspareunia, vaginal soreness, post-
coital bleeding and in some instances vaginismus,
there are many other area s affected by urogenita l
atrophy. Because the vaginal pH increases and
there is thinning of the vaginal epithelium due to
loss of superficial cells. the woman is more prone

Table 3
Vaginal health index

Overall elasticity' Fluid secretion type
and consistency

None None

2 Poor Scant . thin yellow

3 Fair Superficial. th in white

4 Good Moderate. thin white

5 Excellent Normal (white flocculent)

pH

6.1

5.6-6.0

5.1-5.5

4.7-5.0

:s; 4.6

Epithelial mucosa

Petechiae noted
before contact
Bleeds with
light con tact
Bleeds with
scraping
Not friable.
thin mucosa
Not friable.
normal mucosa

Moist ure

None. Mucosa
inflamed
None. mucosa
not inflamed
Minimal

Moderate

Normal

"Lower score corresponds to greater urogenital atro phy.

Il'est'donc'important'd’évaluer'la'trophicité'périnéale'
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Table 3 
Patient screening questionnaire (reproduced from Bachmann 
[ll, with permission of Contemporary Ob/Gyn, Medical 
Economics Company) 

1. Do you have vaginal dryness? 

2. Do you ever have an odorous discharge? If so, 
how often? 

3. Have you experienced any vaginal itching or 
burning? 

4. Have you had any vaginal irritation? 

5. Does it ever burn when you urinate? 

6. When you have to urinate, do you ever feel it’s so 
urgent you might not make it to the bathroom 
in time? 

I. Do drops of urine escape when you cough, sneeze or 
laugh? Does this happen often? How long have you 
had this problem? 

8. Are you sexually active? If so please respond to 
question Sa and 8b. 
a. Do you experience pain during intercourse? 

If so, how often? 
b. Do you bleed after intercourse? If so, how often 

and how severely? 

9. How many urinary infections have you had in the past 
2 years? 

10. How many yeast infections? 

The value of using vaginal pH assessment as a 
means of diagnosing and monitoring the treat- 
ment of atrophic vaginitis was recently validated 
[13]. Women with marked atrophic vaginitis were 
assessed by vaginal lateral wall pH testing. 
Vaginal cytology was expressed as the maturation 
index and vaginal wall biopsies taken from the 
same area were examined for vaginal wall thick- 
ness, number of cell layers and for Ki-67 anti- 
bodies (as an indicator of epithelial proliferation). 
Morphometric assessment of the vaginal cells al- 
lowed for changes in nuclear size and character to 
be quantified and compared. Although the vagi- 
nal histologic response when assessed after 1 
month of treatment with oral conjugated equine 
estrogen (1.25 mg daily) varied, the trend con- 
firmed an estrogenic effect and was consistent 
with the restoration of a normal maturation 
index, and reduction in the pre-treatment vaginal 

pH from 6.2 to a post-treatment value of 4.5 [13]. 
The ‘gold standard’ for diagnosing atrophic 

vaginitis is still cytohormonal analysis of the vagi- 
nal epithelium. Several ratios are used - karyopy- 
knotic index, maturation value and the matura- 
tion index - all of which are expressed as numeric 
values. However, from a patient’s point of view 
this number is meaningless and, in addition, the 
result is usually made available some time after 
the examination. Testing of the vaginal pH yields 
a result which the patient can actually visualize at 
the time of her examination and demonstration of 
an improved pH on subsequent examination 
encourages treatment compliance. Persistence 
of an elevated pH is indicative of inadequate 
dosing, incorrect usage of the treatment, or non- 
compliance. 

5. Conclusion 

Urogenital atrophy, despite being one of the 
most prevalent consequences of the menopause, 
is often not diagnosed. Patients are reluctant to 
talk about the associated symptomatology and the 
physical characteristics of mild-to-moderate atro- 
phy are often missed on pelvic examination. 
Utilization of a patient questionnaire and testing 
the pH of the lateral vaginal wall will reveal the 
diagnosis. Vaginal pH testing should be con- 
sidered for use in all untreated postmenopausal 
women and in those women on oral and/or low- 
dose transdermal estrogen therapy. 

Vaginal pH testing is currently being applied to 
trials currently underway in North America, in- 
volving Vagifem and conjugated equine estrogen 
cream. These and a number of other options are 
available, of which low-dose local estrogen treat- 
ment is optimal. The therapy should be easy and 
convenient to use since long-term patient compli- 
ance is essential. The treatment also needs to be 
affordable. Finally, the regimen prescribed should 
not result in significant elevations of plasma 
estradiol compared with vaginal creams. The 
25 pg 17P-estradiol tablet, Vagifem, fulfills these 
criteria. 
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Unfortunately, there remain postmenopausal
women who are still unaware of available
treatments or do not avail themselves of the phar-
macological agents available for troublesome uro-
genital symptoms. Therefore, women today
continue to report problems in this area of their
health . For instance , in a recent study that we
completed at Robert Wood Johnson Medical
School we looked at the frequency of various sex-
ual activities in a cohort of healthy women and
evaluated the factors that lead to complaints of
sexual dysfunction [I]. We found that overall the
frequency of sexual fantasy, forepla y, oral sex and
vaginal intercourse decreased with ageing (Table
I). When urogen ital complaints were compared to
sexual dysfunct ions it was found that significantly
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reported lack of vaginal lubrication and an in-

creased prevalence of vaginal infections as con-
tributors to their sexual problems (see Table 2) [1].
This confirms other data that in the female, symp-
toms of urogenital ageing significantly impact
upon sexual health [6].
When the sexual dysfunction is so severe that it

leads to abstinence, there is an even greater ad-
verse effect on vaginal health. In another study
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we recorded better vaginal health in sexually active
women as compared to abstinent ones [7].
In addition to the vaginal atrophic changes

leading to dyspareunia, vaginal soreness, post-
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there are many other area s affected by urogenita l
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not only to recurrent vaginitis, but also to recur-
rent urinary tract infections. The lower part of the
vagina and urethra have a commonembryological
origin (the urogenital sinus) and, therefore, are
subject to similarhormonal effects. When vaginal
atrophy is present, there are usually adverse
changes in the lower urinary tract as well.
Therefore, urinary frequency, urgency and
dysuria, as well as recurrent urinary tract infec-
tions often plague the woman with atrophic
vaginitis [8].

4. Estrogen treatment

Although systemic hormone replacement thera-
py has been the standard practice for reversing the
signs and symptoms of urogenital ageing in the
postmenopausal female, the concept of low dose
estrogen delivered directly to urogenital tissue has
now become an important and clinically sound
treatment for a large number of women with this
ageing problem [9,10]. The prescribing of lowdose
locally delivered estrogento the urogenital tissueis
especially useful for women who have had an es-
trogen sensitive tumor or women who become
symptomatic when using systemic hormone re-
placement therapy. There are alsowomenwho are
on systemic hormone replacement therapy at a
dose that prevents osteoporosis and gives them a
protective effect against cardiovascular disease,
but in whom that estrogendose is not sufficient to
adequately ameliorateor reverse atrophic changes
in the urogenital tissue. In all of these situations
lowdoseestrogenvaginal therapywith limited sys-

Table 4
Urogen ital ageing - summary points

temic absorptionmaybe considered. For example,
the use of the estradiol vaginal ring has been
recently studiedand it was found to be efficacious
and safeas a method to delivera lowdoseof estro-
gen to the urogenital tissue [11 ,12].
In addition to providing continuous low dose

estrogen delivery to the urogenital tissuean added
benefit may be that the ring provides additional
support to the vaginal vault. The ring does not
haveto be removed during intercourseas it causes
no discomfort to either the woman or her partner.
In addition, for most women the ring is easy to in-
sert and remove. Because of the limited systemic
absorption of estrogen, it can be used in most
women suffering from the signs and symptomsof
urogenital atrophy.
Commencing therapy at the first signs of uro-

genital atrophy may prevent the more severe pro-
blems that are seen in the chronic estrogen
deprived vagina [13,14]. At Robert Wood Johnson
Medical School, in order to assess female urogeni-
tal health in a clinically objective manner we have
devised a vaginal health index(Table 3).A vaginal
health index is very good to follow urogenital
health on a longitudinal basis and to share the
findings with patients so that they can use objec-
tivedata in their decision making regarding phar-
macological therapy [15] . That is, as a woman
progresses from her reproductive years through
her perimenopausal years and into her
postmenopausal years, the physician can have an
objective and accurate assessment of the ageing
changes that are occurringin the patient's urogeni-
tal tissue. Therapy can then be commenced at the

I. First symptom often reduced vaginal lubrication on sexual arou sal
2. Symptoms may occur before signs noted on pelvic examination
3. Early sexual difficulties may be incorrectly ascribed to interpersonal problems
4. Intervention should start early in the climacteric; vaginal estrogen treatment should be considered
5. Physician scoring sheet to measure degree of vaginal atrophy is helpful
6. Other cond itions (infection, allergy. vulvar dystrophy) should be ruled out; psychological as well as physiological factors may

be present
7. Problems of vaginal atrophy should be addressed and educat ional mater ials available on this important health care need for

older women
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Abstract

 

Objectives:

 

 The aim was to assess the prevalence of any urinary leakage in an unselected female population in Norway, and to estimate
the prevalence of significant incontinence. Methods: The EPINCONT Study is part of a large survey (HUNT 2) performed in a county in
Norway during 1995–97. Everyone aged 20 years or more was invited. 27,936 (80%) of 34,755 community-dwelling women answered a
questionnaire. A validated severity index was used to assess severity. 

 

Results:

 

 Twenty-five percent of the participating women had urinary
leakage. Nearly 7% had significant incontinence, defined as moderate or severe incontinence that was experienced as bothersome. The
prevalence of incontinence increased with increasing age. Half of the incontinence was of stress type, 11% had urge and 36% mixed in-
continence. 

 

Conclusions:

 

 Urinary leakage is highly prevalent. Seven percent have significant incontinence and should be regarded as po-
tential patients. © 2000 Elsevier Science Inc. All rights reserved. © 2000 Elsevier Science Inc. All rights reserved.
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1. Introduction

 

Urinary incontinence is a common condition among
women [1]. The estimates of the prevalence of incontinence
do, however, vary widely [2–4]. The differing results can
partly be attributed to the use of different definitions of in-
continence [2]. Study samples selected on different criteria
and variations in survey procedures also contribute to vary-
ing prevalence estimates.

In 1998 the 1st International Consultation on Inconti-
nence recommended the development of standardized in-
struments for measuring the prevalence of incontinence in
community surveys, including a screening question for any
involuntary loss of urine, a measure of frequency, quantity,
and duration [2].

The EPINCONT (Epidemiology of Incontinence in the
County of Nord-Trøndelag) study was designed in accor-
dance with these recommendations. It is a community-based
survey performed in collaboration with the National Health
Screening Service of Norway. As far as we know, it is the
largest epidemiological survey carried out on urinary incon-
tinence. In this article, we report the crude prevalence rates

and emphasize analyses on age, severity, and type of incon-
tinence.

 

2. Subjects and methods

 

The Nord-Trøndelag Health Survey 2 (HUNT 2) was a
large survey performed in one county in Norway during the
years 1995–97. This county has a geographical, demograph-
ical, and occupational structure fairly representative of Nor-
way as a whole, although the average income and the preva-
lence of higher education is somewhat less than the average
for Norway. Everyone aged 20 years or more (

 

n

 

 

 

!

 

 94,197)
residing in the county were invited to participate. The com-
plete HUNT 2 survey covered many topics, for example
mental health, cardiovascular diseases, asthma, and urinary
incontinence. A similar survey was performed in the same
county during the years 1984–86 (HUNT 1).

Invitations were sent by mail along with questionnaire 1,
which was to be returned when attending the screening sta-
tion. This was a stationary or mobile (bus) office in each
municipality. Questionnaire 1 did not contain any questions
about urinary incontinence. Several clinical parameters
were measured on all participants at the screening station,
and further investigations were performed for smaller sam-
ples. Before leaving the screening station all the participants
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Statistical analyses were done by univariate and bivariate
methods. Chi-square tests were used when comparing dif-
ferent types of urinary incontinence with regard to severity
and impact. Spearman’s rank correlation coefficient was
calculated between severity and the rating of incontinence

as a problem. Statistical significance was accepted at the 5%
level (P 

 

!

 

 0.05).
Ethical approval for HUNT was obtained from both the

Regional and the National ethics review board. The subjects
gave an extensive written consent to the use of the data.

Fig. 1. Prevalence of urinary incontinence by age group and severity.

 

Table 2
Prevalence of involuntary leakage of urine and distribution of symptoms (n 

 

"

 

 6792) of different types among women with any leakage
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4. Discussion

 

This survey confirms that involuntary loss of urine is
highly prevalent among adult women. While one of four
women experienced any leakage of urine only one of 15 had
symptoms of significant incontinence.

One strength of this survey is that a whole community
was invited. The overall response rate for our study was
good. However, the youngest and the eldest women did not
participate to the same degree as the middle-aged, and this
may have introduced a bias. The young non-participants
may represent a healthy part of the population also with re-
gard to urinary incontinence and their no-show may cause
an over-estimate of incontinence among women 20–30
years of age. The opposite may be the case with the eldest
women; those who did not participate may be of poorer
health also when it comes to incontinence. A study of non-
participants in the HUNT 1-survey showed that the young-
est participants did not have higher rates of morbidity than
the youngest non-participants [7]. A group of non-partici-
pants in the oldest age groups had significantly poorer
health than the participants.

As the EPINCONT study is a part of a larger survey, we
have no reason to think that incontinent women as a group
are under-represented in HUNT 2 because of embarrass-
ment and reluctance to report their problems, or over-repre-
sented because of eagerness to tell. Such effects may how-

ever influence their answers to the particular questions
about incontinence.

The differing prevalence estimates in earlier studies are
caused by study populations selected on different criteria
and different survey procedures, but most important by the
use of different definitions of urinary incontinence [2–4].
The International Continence Society’s (ICS) definition of
incontinence requires that the urine loss should be objec-
tively demonstrable [8]. This is impossible to fulfill in an
epidemiological survey of this size. Holtedahl 

 

et al.

 

 found
that compared with any self-reported leakage or self-
reported regular leakage with or without objective demon-
stration, the full ICS-definition was rather restrictive [9].
Foldspang 

 

et al.

 

 discussed whether the social and hygienic
aspect of the ICS definition is appropriate for etiological re-
search [10], and the committee on epidemiology on the 1st
International Consultation on Incontinence did not recom-
mend that bother or quality of life should be included in the
definition of urinary incontinence [2]. In our study we used
a low threshold for identifying the women as incontinent, and
we are only able to register symptoms of incontinence and do
not identify women with urinary incontinence as a condition.

We found a crude prevalence rate of any incontinence of
25%. Compared with previous studies also using postal
questionnaires and covering a comparably wide age-span,
our prevalence estimate is lower than some [11–13] and
higher than others [14–17] The steadily increasing preva-

Fig. 2. Prevalence of urinary incontinence by age group and impact.
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neck and face, and often associated with pers pir ation, 
palpitations, and anxiety. These episodes are described 
as hot fl ushes, hot fl ashes, and night sweats. The term 
“hot fl ush” indicates the sensation of heat; “hot fl ash” 
describes episodes with sweating, sometimes followed 
by a chill; however, the terms are often used 
interchangeably. Vasomotor episodes are variable in 
frequency, duration, and severity, are sometimes 
recurrent, and usually last less than 5 min. They can be 
triggered by warm environments, hot food or drinks, 
and stress. For some women, these episodes interfere 
with activities or sleep to such a degree that medical 
advice is needed. The mechanisms causing vasomotor 
symptoms are not fully understood. One theory is that 
reduced oestrogen concentrations cause decreased 
endorphin concentrations in the hypothalamus, which 
increases the release of norepinephrine and serotonin; 
these neurotransmitters lower the set point in the 
thermoregulatory nucleus, and trigger inappropriate 
heat loss.13–15

Urogenital problems, such as vaginal dryness, itching, 
and dyspareunia, are caused by physiological responses 
to low concentrations of oestrogen and androgens. These 
responses include reduced vaginal blood fl ow and 
secretions, tissue changes, and a change in the pH of 
vaginal fl uid, from acidic to neutral. Additional 
symptoms, such as anxiety, depression, and mood 
changes, urinary incontinence and leakage, sleep 
disturbances, cognitive changes, somatic complaints, 
and sexual dysfunction have been associated with the 
menopausal transition. Some of these symptoms are 
secondary to vasomotor and urogenital symptoms, and 
others are related to other causes. Factor analysis studies 
showed that menopausal status is more consistently 
associated with vasomotor than with psychological or 
physical symptoms, arguing against a universal 
menopausal syndrome that includes all of them.16 

Distinction between clinical signs related specifi cally to 
the menopausal transition, and those related to ageing in 
general, is diffi  cult. Studies of menopausal dysfunctions 
need to be carefully interpreted, because of methodological 

inconsistencies and limitations. Many methods have been 
developed to assess menopausal symptoms, but only a 
few are standardised, valid, and reliable. Some methods 
are based on self-reports of the presence, severity, and 
frequency of individual symptoms, such as hot fl ashes. 
Others use cumulative scores, based on lists or scales of 
symptoms that are thought to be associated with the 
menopause, such as changes of mood, cognition, quality 
of life, sexual function, and somatic symptoms. The Green 
climacteric scale,17 Kupperman index,18 and menopause-
specifi c quality of life questionnaire19 are examples of 
commonly used scores of menopausal symptoms. The 
multitude of symptoms studied and methods used often 
does not allow comparisons between studies, and the 
populations they represent. Most studies fail to adjust or 
stratify for potentially important variables such as age, 
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Figure 1: Stages of normal reproductive ageing in women 
Reproduced with permission from Soules and colleagues.4 FSH=follicle-stimulating hormone.
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women in menopausal transition and postmenopause than for women in 
reproductive stages.
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older (59 ! 13 yr) than non-responders (54 ! 14 yr;
data refer to the follow-up investigation; p > 0.05).
Consequently, UI at baseline was reported more
frequently by responders (32%) than non-respon-
ders (24%).

3.2. Incidence

The natural history of UI over 6.5 years in our cohort
is shown in Fig. 1. The prevalence of UI was 32% at
baseline and increased to 43% in 6.5 years (Fig. 1A).
The 6.5-year cumulative incidence of any degree of
UI in our cohort was 25.6%, indicating a mean
annual incidence of 3.9% (Table 1). The mean annual
cumulative incidence was lowest in the youngest
age group (20–39 yr, 2.3%), remained fairly stable in
those aged 40–69 yr (3.8%), and increased to 7.3% in
those aged 70 yr or older. The overall annual
cumulative incidence of UI of more than once per
wk was 2.1%, with a clear increase in those aged

70+ yr (5.3%). Less than half (44%) of incident cases
reported a mild form of UI, yet 30% developed daily
UI. Over 6.5 years, one-third of the women devel-
oped pure stress incontinence, 13% pure urge
incontinence, and 53% mixed incontinence. Of all
incident cases, 86% reported impairment of quality
of life; a moderate to severe impairment was
indicated by 46%. More than half of the women
with de novo UI had not consulted a doctor (Table 1).
Of those with UI at baseline (n = 114), a progression
in UI was observed by 38% and a partial remission by
26%. In 40% with UI at baseline, the degree of UI did
not change over 6.5 years (Fig. 1A).

3.3. Remission

In Table 2, only data from women with full
remission (i.e., those who had UI at baseline and
were continent at follow-up) are included. Of the 141
women with UI at baseline, a full remission

e u r o p e a n u r o l o g y 5 0 ( 2 0 0 6 ) 3 2 7 – 3 3 2 329

Table 1 – Cumulative incidence of urinary incontinence (UI) depending on age and characteristics of incident cases

Age (yr) No. of patients Cumulative incidence More than 1"/wk

No. % No. %

20–39 54 8 14.8% (2.3%) 2 3.7% (0.6%)
40–49 70 18 25.7% (4.0%) 10 14.2% (2.2%)
50–59 92 22 23.6% (3.6%) 10 10.8% (1.7%)
60–69 46 11 23.9% (3.7%) 7 15.2% (2.3%)
70+ 38 18 47.3% (7.3%) 13 34.2% (5.3%)

Total 300 77 25.6% (3.9%) 42 13.9% (2.1%)

Frequency of UI

1"/wk or less frequently 44%
2–3"/wk 28%
1"/d 15%
more often 13%

Severity of UI

Enough to make underwear/pads damp 72%
Enough to make underwear/pads wet 20%
Enough to wet outer clothes 5%
Urine runs down legs onto floor 3%

Impact of UI of quality of life

Not at all 14%
A little 40%
Moderate 29%
Significant 17%

Type of UI

Stress 34%
Urge 13%
Mixed 53%

Time to medical consultation for UI

No consultation 56%
Less than 1 yr 11%
1–2 yr 10%
3–5 yr 11%

Annual cumulative incidence rates are given in parentheses.

(continent at follow-up) was reported by 27 women
(19%), corresponding to a mean annual remission
rate of 2.9%. In contrast to UI incidence, we observed
no clear age dependency of remission rates,
although one must be aware that the number of
women in each age decade was small. More than
half (56%) of the women with a full remission had
only a mild form of UI at baseline, and only one-
fourth had daily episodes of UI at baseline. 50% of
women with a full remission had pure stress
incontinence at baseline, only 11% had pure urge
incontinence (Table 2).

3.4. Changes in UI type over 6.5 years

Of those women who were incontinent at baseline,
80.9% remained so 6.5 years thereafter (Fig. 1A). A
total of 52% had the same form of UI after 6.5 years
(Fig. 1B). The majority of patients with mixed
incontinence (65%) had the same form of UI after
6.5 years; for patients with urge incontinence, this
percentage was 50%, and for those with stress UI at
baseline, the percentage was 39% (Fig. 1B). The
highest remission rate were observed for urge
incontinence (38%), followed by stress UI (21%)
and mixed incontinence (15%) (Fig. 1B).

3.5. Risk factors for de novo UI

In a multivariate logistic regression analysis with UI
incidence as the dependent variable and age, BMI,

urgency, frequency, nocturia, and smoking status as
independent variables, the only two factors that
remained significant were age ( p = 0.024) and
urgency ( p = 0.008). Women with moderate or severe
urgency had a 3-fold-higher risk of developing UI
over 6.5 years. This observation might explain the
fact that pure stress UI developed in only 34%; the
remaining 66% had either pure urge (13%) or mixed
(53%) UI.

4. Discussion

In the recent report of the Third International
Consultation on Incontinence, Hunskaar et al. [1]
identified six studies on the natural history of UI in
community-dwelling women. This review stated
that longitudinal studies are scarce and should be
encouraged because only these studies provide
information on the course of UI and such studies
are best suited for investigating UI’s causes and
consequences [1]. This paucity of longitudinal data
prompted the current investigation.

Our longitudinal cohort was based on a preva-
lence study performed in 1999 in which women
participated in health investigations in Vienna [4].
This population was not generated by standard
epidemiologic sampling, and thus the study may be
hampered by selection bias. Two studies evaluating
prevalence rates of lower urinary tract symptoms in
elderly men have been completed in Austria, one
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Table 2 – Remission rates of urinary incontinence (UI) according to age, frequency, and type of UI

Age (yr) Remission

No. of patients No. %

20–39 8 0 0% (0%)
40–49 33 9 27% (4.2%)
50–59 48 4 8.5% (1.3%)
60–69 28 6 21.4% (3.3%)
70+ 25 8 32% (4.9%)

Total 141 27 19% (2.9%)

Frequency of UI at baseline

1!/wk or less frequently 15 56%
2–3!/wk 5 19%
About 1!/d 2 7%
More than 1!/d 5 18%

Severity of UI

Enough to moisten underwear 21 78%
Enough to wet underwear 3 11%
Enough to moisten overwear 3 11%

Type of UI at baseline
Stress 13 48%
Urge 3 11%
Mixed 11 41%

Annual rates are given in parentheses.

Female Urology – Incontinence

Incidence and Remission of Female Urinary Incontinence
Over 6.5 Years: Analysis of a Health Screening Project

Clemens Wehrberger a, Christian Temml b, Anton Ponholzer a, Stephan Madersbacher a,*
aDepartment of Urology and Andrology, Donauspital, Vienna, Austria
bDepartment of Preventive Health, City of Vienna, Vienna, Austria

1. Introduction

Urinary incontinence (UI) is one of the most
common health problems, particularly in women
[1]. In most industrialized countries, costs for
diagnosis and therapy are in the range of costs

associated with diabetes mellitus or hypertension
[2]. The prevalence of UI in women has been
intensively studied in a number of cross-sectional
studies [3–9], all of which have shown that pre-
valence increases with age. According to Hampel
et al. [3], a more regular loss of urine is seen in 5–16%

e u r o p e a n u r o l o g y 5 0 ( 2 0 0 6 ) 3 2 7 – 3 3 2

avai lab le at www.sciencedi rect .com

journa l homepage: www.europeanurology.com

Article info

Article history:
Accepted January 31, 2006
Published online ahead of
print on February 24 2006

Keywords:
Females
Incidence
Incontinence
Progression
Remission

Abstract

Objectives: To analyse the incidence and remission of female urinary
incontinence (UI) over 6.5 years and to identify risk factors for the
development of UI.
Methods: Women who underwent a health investigation in 1998 or 1999
in the area of Vienna completed the Bristol Female Lower Urinary Tract
Symptoms questionnaire. In 2005, all women (n = 925) aged !20 yr in
1999 who were still living in the area of Vienna were invited to recom-
plete the questionnaire.
Results: The response rate was 47.7% (n = 441; age range, 20–84 yr), and
the mean follow-up was 6.5 yr. The overall prevalence of UI was 32% at
baseline and increased to 43% in 6.5 years. The mean annual cumulative
incidence of UI was 3.9%, with the lowest rate (2.3%) in the youngest age
group (20–39 yr) and the highest (7.3%) in those aged 70 yr or older. The
mean annual full remission rate was 2.9%, with no clear age dependency.
More than half (55.6%) of the women with a full remission had only a
mild form of UI at baseline. In a multivariate analysis, urgency ( p = 0.008)
and age ( p = 0.024) were correlated to the risk of de novo UI.
Conclusions: This longitudinal study demonstrates that UI is not neces-
sarily a progressive process but rather is a dynamic one.
# 2006 European Association of Urology. Published by Elsevier B.V. All rights reserved.

* Corresponding author. Department of Urology and Andrology, Donauspital,
Langobardenstraße 122, A-1220 Vienna, Austria. Tel. +43 1 28802 3700; Fax: +43 1 28802 3780.
E-mail address: stephan.madersbacher@wienkav.at, madersbacher@hotmail.com
(S. Madersbacher).

0302-2838/$ – see back matter # 2006 European Association of Urology. Published by Elsevier B.V. All rights reserved. doi:10.1016/j.eururo.2006.02.010

Female Urology – Incontinence

Incidence and Remission of Female Urinary Incontinence
Over 6.5 Years: Analysis of a Health Screening Project

Clemens Wehrberger a, Christian Temml b, Anton Ponholzer a, Stephan Madersbacher a,*
aDepartment of Urology and Andrology, Donauspital, Vienna, Austria
bDepartment of Preventive Health, City of Vienna, Vienna, Austria

1. Introduction

Urinary incontinence (UI) is one of the most
common health problems, particularly in women
[1]. In most industrialized countries, costs for
diagnosis and therapy are in the range of costs

associated with diabetes mellitus or hypertension
[2]. The prevalence of UI in women has been
intensively studied in a number of cross-sectional
studies [3–9], all of which have shown that pre-
valence increases with age. According to Hampel
et al. [3], a more regular loss of urine is seen in 5–16%

e u r o p e a n u r o l o g y 5 0 ( 2 0 0 6 ) 3 2 7 – 3 3 2

avai lab le at www.sciencedi rect .com

journa l homepage: www.europeanurology.com

Article info

Article history:
Accepted January 31, 2006
Published online ahead of
print on February 24 2006

Keywords:
Females
Incidence
Incontinence
Progression
Remission

Abstract

Objectives: To analyse the incidence and remission of female urinary
incontinence (UI) over 6.5 years and to identify risk factors for the
development of UI.
Methods: Women who underwent a health investigation in 1998 or 1999
in the area of Vienna completed the Bristol Female Lower Urinary Tract
Symptoms questionnaire. In 2005, all women (n = 925) aged !20 yr in
1999 who were still living in the area of Vienna were invited to recom-
plete the questionnaire.
Results: The response rate was 47.7% (n = 441; age range, 20–84 yr), and
the mean follow-up was 6.5 yr. The overall prevalence of UI was 32% at
baseline and increased to 43% in 6.5 years. The mean annual cumulative
incidence of UI was 3.9%, with the lowest rate (2.3%) in the youngest age
group (20–39 yr) and the highest (7.3%) in those aged 70 yr or older. The
mean annual full remission rate was 2.9%, with no clear age dependency.
More than half (55.6%) of the women with a full remission had only a
mild form of UI at baseline. In a multivariate analysis, urgency ( p = 0.008)
and age ( p = 0.024) were correlated to the risk of de novo UI.
Conclusions: This longitudinal study demonstrates that UI is not neces-
sarily a progressive process but rather is a dynamic one.
# 2006 European Association of Urology. Published by Elsevier B.V. All rights reserved.

* Corresponding author. Department of Urology and Andrology, Donauspital,
Langobardenstraße 122, A-1220 Vienna, Austria. Tel. +43 1 28802 3700; Fax: +43 1 28802 3780.
E-mail address: stephan.madersbacher@wienkav.at, madersbacher@hotmail.com
(S. Madersbacher).

0302-2838/$ – see back matter # 2006 European Association of Urology. Published by Elsevier B.V. All rights reserved. doi:10.1016/j.eururo.2006.02.010

Female Urology – Incontinence

Incidence and Remission of Female Urinary Incontinence
Over 6.5 Years: Analysis of a Health Screening Project

Clemens Wehrberger a, Christian Temml b, Anton Ponholzer a, Stephan Madersbacher a,*
aDepartment of Urology and Andrology, Donauspital, Vienna, Austria
bDepartment of Preventive Health, City of Vienna, Vienna, Austria

1. Introduction

Urinary incontinence (UI) is one of the most
common health problems, particularly in women
[1]. In most industrialized countries, costs for
diagnosis and therapy are in the range of costs

associated with diabetes mellitus or hypertension
[2]. The prevalence of UI in women has been
intensively studied in a number of cross-sectional
studies [3–9], all of which have shown that pre-
valence increases with age. According to Hampel
et al. [3], a more regular loss of urine is seen in 5–16%

e u r o p e a n u r o l o g y 5 0 ( 2 0 0 6 ) 3 2 7 – 3 3 2

avai lab le at www.sciencedi rect .com

journa l homepage: www.europeanurology.com

Article info

Article history:
Accepted January 31, 2006
Published online ahead of
print on February 24 2006

Keywords:
Females
Incidence
Incontinence
Progression
Remission

Abstract

Objectives: To analyse the incidence and remission of female urinary
incontinence (UI) over 6.5 years and to identify risk factors for the
development of UI.
Methods: Women who underwent a health investigation in 1998 or 1999
in the area of Vienna completed the Bristol Female Lower Urinary Tract
Symptoms questionnaire. In 2005, all women (n = 925) aged !20 yr in
1999 who were still living in the area of Vienna were invited to recom-
plete the questionnaire.
Results: The response rate was 47.7% (n = 441; age range, 20–84 yr), and
the mean follow-up was 6.5 yr. The overall prevalence of UI was 32% at
baseline and increased to 43% in 6.5 years. The mean annual cumulative
incidence of UI was 3.9%, with the lowest rate (2.3%) in the youngest age
group (20–39 yr) and the highest (7.3%) in those aged 70 yr or older. The
mean annual full remission rate was 2.9%, with no clear age dependency.
More than half (55.6%) of the women with a full remission had only a
mild form of UI at baseline. In a multivariate analysis, urgency ( p = 0.008)
and age ( p = 0.024) were correlated to the risk of de novo UI.
Conclusions: This longitudinal study demonstrates that UI is not neces-
sarily a progressive process but rather is a dynamic one.
# 2006 European Association of Urology. Published by Elsevier B.V. All rights reserved.

* Corresponding author. Department of Urology and Andrology, Donauspital,
Langobardenstraße 122, A-1220 Vienna, Austria. Tel. +43 1 28802 3700; Fax: +43 1 28802 3780.
E-mail address: stephan.madersbacher@wienkav.at, madersbacher@hotmail.com
(S. Madersbacher).

0302-2838/$ – see back matter # 2006 European Association of Urology. Published by Elsevier B.V. All rights reserved. doi:10.1016/j.eururo.2006.02.010

of women in the youngest age group (<30 yr); in
middle-aged women (30–60 yr), percentages range
between 14% and 41%, and in the older age group
(>60 yr), percentages range from 4.5% to 44%.

In contrast to the abundance of cross-sectional
studies, longitudinal studies addressing the natural
history of UI are rare, with fewer than 10 studies
reported to date [1]. Only in a longitudinal study can
important issues such as progression and remission
rates and incidence be studied [1]. In 2000, we
reported on a cross-sectional study of the prevalence
of UI in both sexes [4]. To investigate the natural
history of UI, women aged 20 yr or older in 1999 were
contacted by mail and were asked to complete a
questionnaire on a number of aspects of UI.

2. Methods

2.1. Study design

The design and results of the cross-sectional study on the
prevalence of UI have been described in detail elsewhere [4]. In
brief, voluntary health examinations free of charge are
regularly organized in the area of Vienna. Overall, there are
seven sites where the city’s inhabitants can participate in a
health survey. This health examination includes the follow-
ing: (1) a detailed medical history, (2) assessment of all
concurrent medical therapies, (3) a physical examination, (4)
assessment of sociodemographic parameters, (5) assessment
of stress factors, (6) urinalysis, and (7) a blood laboratory study.
We used a German version of the Bristol Female Lower Urinary
Tract Symptoms questionnaire [10]. Selected items of the
Bristol questionnaire include the following: (1) Have you
leaked any urine at all during the past four weeks? (Responses:
no; yes) (2) How often do you leak urine? (Responses: about
once a week or less often; 2 or 3 times a week; about once a day;
several times a day; all the time).

2.2. Longitudinal study design

In 2005, all women who had completed the initial ques-
tionnaire and were still living in the area of Vienna (n = 925)
were contacted by mail and were asked to complete another
questionnaire on UI, sent out by mail. We used the same
questionnaire that we used in 1999; in addition, eight items
focusing on therapeutic approaches were included in the 2005
questionnaire.

2.3. Statistical analyses

All data are presented as means ! standard deviations,
ranges, or percentages. Multivariate regression analysis was
used to test the independent influence of major risk factors
(body mass index [BMI], urgency, frequency, nocturia, smok-
ing status) on UI incidence. A two-tailed p < 0.05 was
considered to indicate statistical significance. Cumulative
incidences were calculated. We refrained from calculating
incidence densities because the follow-up of our population

was homogeneous, with a variation of only 6 months. Statistical
analyses were conducted using the Statistical Package for Social
Sciences, version 10.0.7 (SPSS Inc., Chicago, IL).

3. Results

3.1. Characteristics of the study population

Overall, 925 women were eligible and contacted by
surface mail. A total of 441 women (47.7%) returned
the questionnaire. Responders and non-responders
were comparable regarding education level, smok-
ing status, alcohol consumption, physical activity,
BMI, and laboratory data (triglycerides, total cho-
lesterol, low-density lipoprotein, high-density lipo-
protein, creatinine) at baseline. Responders were
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Fig. 1 – Cumulative incidence, remission, and progression
of urinary incontinence (UI) over 6.5 years (A) and the
development of UI subtypes over 6.5 years (B). At baseline,
129 (91.5%) of 141 incontinent women could be classified
as having pure stress (n = 61), pure urge (n = 8), or mixed
(n = 60) incontinence.
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