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Clinical Anatomy
of the Female Pelvis

Helga Fritsch

Contents Abstract

The pelvic floor constitutes the caudal border
of the human’s visceral cavity. It is character-
ized by a complex morphology because differ-
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tional systems join here. A clear understanding of
the pelvic anatomy is crucial for the diagnosis of
female pelvic diseases, for female pelvic surgery,
as well as for fundamental mechanisms of uro-
genital dysfunction and treatment.

Modern imaging techniques are used for the
diagnosis of pelvic floor or sphincter disorders.
Furthermore, they are employed to determine the
extent of pelvic diseases and the staging of pelvic
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contains a mixture of old and new terms describing
the different structures of the pelvis. Throughout
this chapter the actual anatomical terms are used
and compared with clinical terms. Furthermore,
they are defined and illustrated (see Table 1).

2 Morphological and Clinical
Subdivision of the Female
Pelvis

The anatomy of the female pelvis and perineum
shows a lack of conceptual clarity. These regions
are best understood when they are clearly
described and subdivided according to functional
and clinical requirements: The actual clinical
subdivision discerns an anterior, a middle, and
a posterior compartment. Whereas an anterior
and posterior compartment may be found in the
male as well as in the female, a middle compart-
ment can only be found in the latter. The term
“compartment” is routinely used by radiologists
and all surgeons operating on the pelvic floor.
This term is not identical with the term “space.”
According to former literature a lot of spaces
are supposed to be arranged in the region of the
pelvis: retrorectal, pararectal, rectoprostatic, rec-
tovaginal, retropubic, paravesical, etc. (Lierse
1984; Pernkopf 1941; Waldeyer 1899). From the
point of view of the surgeon, “spaces” are empty
(Richter and Frick 1985). They are only filled
with loose connective tissue and neither contain
large vessels nor nerves. Some years ago, we
already proposed dropping the term “space” and
speaking of compartments instead, taking into
account that a compartment may be filled by dif-
ferent tissue components (Fritsch 1994).

Within the following chapter we first present
the posterior compartment and then the anterior
one. This is in accordance with the viewpoint of
the radiologists and with the course of the vessels
and nerves. An “extra” middle compartment that
is characteristic for the female is presented in
detail at the end of this chapter.

What is our common knowledge about the
borders of the different pelvic compartments and
what do we know about their content?

2.1 Posterior Compartment

The borders of the posterior compartment are the
skeletal elements of the sacrum and the coccyx
dorsally. They are completed by the anococcy-
geal body (see Table 1) dorsocaudally and by the
components of the levator ani muscle laterally
and caudally (Fig. la). The rectovaginal fascia
constitutes an incomplete border ventrocranially.
The ventrocaudal border is composed of the peri-
neal body (see Table 1). The only organ of the
posterior compartment is the anorectum (see
Table 1) (Fig. 1a, b).

2.2 Anterior Compartment

The borders of the anterior compartment are the
pubic symphysis ventrally, the components of the
levator ani muscle laterally (Fig. 1b), and the
perineal membrane (see Table 1) caudally. There
is no distinct border between the anterior and
middle compartment in the female. The contents
of the anterior compartment are bladder and ure-
thra (Fig. 1b).

2.3 Middle Compartment

The borders are the components of the levator ani
muscle laterally and the perineal body caudally
(Fig. 1b). No distinct borders can be described
ventrally, whereas the rectovaginal fascia/septum
constitutes the dorsal border. The middle com-
partment contains the female genital organs that
are arranged in a more or less coronal plane. In
more detail the ovaries, uterine tubes, uterus, and
vagina are situated in this compartment (Fig. 1a).

24 Perineal Body

The perineal body is part of the perineum. It is
situated between the genital organs and the anus
and may be considered as a central or meeting
point because a number of different structures
join here.



Clinical Anatomy of the Female Pelvis

(panunuoo)

AIeSS900U
JOU ‘SNOUIpud)
y3noyy,

weyderp

AU} JO WNAUIPUD) WINIIUID
Jey oy s paredwod
9Q JOUULD T SSI[AYIAAU
‘Snourpua) st Jjasit Apoq
resutrad oy, :uondo mnQ
weyderp

Ay} JO WNAUIPU)
WNNUID Y} AYI[UN

b pue snourpuo)

uey) J9yjel Je[nosnwoIqy
st Apoq [esutrad oy, 1YL

rourred wWNNuad
‘oreaurad
sndio)

Apoq [eouLIag

Kpoq [esundd ‘g

+

AIESSQ09U 10N

uopuo)

© QI[Iopun sjusuwyoe)ie
Qrosnur Aysap yorym ut
QIMONIS SNOJUAWESIUOU
paynens e st

11 9SNBO2q Y, UI pasn ST
‘wnuawesI| uey) Ioyjel
‘snd10d W) YL, (VL

wnagAoooooue
sndi0o
‘wnagAoo0o00ue
sndio)

juoweSI|
[ea3400000ue
¢Apoq
[ea3400000uy

Apoq
[ea8400000uy ‘[

QOUR)ISIXH

(synsax o
0] 3uIpI0doE)
Surwreuay

uonuyaq

W) [ed1UI))

une|

yst3ug

(V1) eorwojeuy BI30O[OUTULIQ],

a3

wiIdg,

SUONIUYAp pue SuId) Jo xog | 3jqel



H. Fritsch

UISLIO JUQIQJIP

Jo are £ay) Jey) JUNOdOE
ojur Sunye) Jou ‘[eued
[BUE Q) pUB WNJOAI

v, ur dn yord Q) ‘YI0q SIpNJouT UL} SI[eUR STeURD [eued [eue
+ 01 A1esso0oN | [eo1ul(d ay [, :uondo mQo wnjoal ouy 10 WMoY pue Wnjooy wnjodIouy ‘4
auoq o1qnd pue
(erewr ur oposnw [eouLIad
9s1oAsuen pue) Jojouryds
[RIYJIN [BUIDIXD UIIMIA] eoutrod QuBIqUIAW QueIqUIOUI
+| AIessooou jON | OnssI) QATOOUUOD ASUSJ - BURIQUIDIA [eouLIdg [eouLId "¢
90UD)SIXT (symsax o uonIuUye | ULId) [eTUID) uney ystSug wiay,

03 Surpiodoe)
Gurureuay

(V1) eorwojeuy ergojoururia],

(ponunuod) | ajqey



Clinical Anatomy of the Female Pelvis

(panunuoo)
sopou
ydwAy ‘s[ossoA ‘soatou
Surpnout ennuaApe
V1, ur dn yord [e1021 2y} £q paq[y juounredwod
+ 0] A1essooaN | Juaunredwo) :uondo mnQ WNJOAIOSAN - - 81021119 “/
erosej o1aad [ejorred () erosey siresoesard BIOSE) BIOSE)
+ Ay jo yred [epne) S JOKopremy BIOSE] [eIoeSaIg [e1oesaId "9
S[OSSA
Sururejuod 9vIqALIA
[895£0000 pue [eIdES pue
vy urdnyord| erosej [eroesaid usamieq juounredwod
+ 0) A1eSS00N | Qoeds [rewrg :uondo inQ - - - (qns) [e1oesald °g




H. Fritsch

BIOSE]

eyorred orated oy Sururof
pue Surpuadse uayy
“uowred1| snourdsooes

juowresIy ) Jo uor3arx juowresI|
[eIoesOIIN | Q) 0) LIdIN XIAIID A} JO QULIINO)II
ay ojur sa3pa oy woiy Juruunt WNULI2IN0IOAT 10 JuawesI| juoweSI|
+ K[oAISN[OXH QNSST) ATOAUUOD dSUI(] - T [e1o€S0I0) ) 210880191 ) "]
snxord
o1a[ad 1wy snorafed snxord
[BJ1uIO pue PIOJ [BOISIA-0301 snxo[d ‘rouroyur | orafad ‘snxord snxa[d
PO @y} OJUT | IO QULIAINOJOAI AY) UIIM snorsesodAy omse3odAy ommsesodAy
+ Apoarsnpoxg | snxo[d oalou orwouoiny | snxd[d o1A[og snxa[d JoLRjup JOLIQJU] "6
Juaunredwod
[e30aatrad oy Suriopioq
‘BITUSADE [B}02I oY) JO Q[[eWe[ZuaIn),
vLurdnyoid | — e[oure] anssn 9ANOUUOD () e1osey 10
+ 01 K1esS900N. 101nQ :uondo mQ s Jokaprep - - BIOSE] [£109Y '8
90UD)SIXT (symsax o uonIuUye | ULId) [eITUID) uney ystSug am3r1 wiay,

03 Surpioooe)
Gurureuay

(V1) eorwojeuy ergojoururia],

(ponunuod) | ajqey



Clinical Anatomy of the Female Pelvis

(panunuoo)
anssn
QAT}OQUUOD ASUIP JO
SpuUens [IIm pa[JuruLIur
S[[99 [OSNW YJoOWs JuowedI|
JO S)SISU0D A[urewt sipearsaaoqnd [earsaaoqnd
J] 09U [BDISIA ) Jrerare ‘31| [e19)]
Jrosnuw 0 2uoq o1qnd a1y woiy ‘sirearsaaoqnd | ‘strearseaogqnd
[eorsarognd SuruunI 9INoONINs AU w “QuowredI|
we) oY) ojur | Aquo st a1y :uondo mnQ ‘orearsaaoqnd [eorsaaoqnd juowresI|
+ A[oAISN[OXH | joImonns FuIsnjuod JSOJA Jrerpawt "3y [eIPIIN [earsaaoqng "¢
130uryds
(PaIBLIS) [RUIA)IXD “Q[osnuu
(fpoowrs) TeurpmISuo|
‘rouryds (yroows) x91dwoo
V1 urdnyoid | [eurojur ;[eued [eUE ) JO 193ouryds
+ 01 A1ess0aN | s10A®[ o[osnul [[e sopnjouy - - euy 71
eurdea
wmdas Ppue WNIOAT UM (orewdy)
[e31u930301 poSuelLre A[[BO0] ‘soAldU Q[euI3eA0}oal wmdos
/[PUISBAOJOAI | PUB S[[29 [OSNUI [JOOWS wmdas [eu1SeA01021
WLId) AY) Ojur ANSST) QAT)OAUUOD ISUIP {SI[euI3BA0)OaT ‘erosej eroseJ
+ K[oarsnjoxg Jo arerd :uondo 1nQ BIOSB | [BUISBA0JOY [euISeA0109Y ‘||




H. Fritsch

Jrearsaroqnd oerare]
*317 10 wnoneysordognd
Qresare] 31T po[ed 2q
AJosrey Aew 1 “A[[erpaw
juowre31y [eorsaaoqnd
)M pue A[[eIore| Quif
Aym,, wSeryderp orajod
9y Jo erosej Jorradns
AU} YIIM PIOAUTOD ST J1
‘Alre1ere] Quoq diqnd ay)
WOJIJ $9JeUISIIO QINJONI)S
siy, :uondo mQ

siA1ed oerosey
SNOUIPUQ)
SnoTy

erosej o1a[ad
ay) jo yore
SNoOuIpua,

erosej ora[od
ay) jo yore
SNOuIpuay, ‘G|

+

apIs yoee Jo steydaroqnd
Pue ‘snagL290001(1
‘snagAoooooqnd

‘WA oy} Jo pasoduwod

st pue wideyderp orajed
A Jo red urew oy
SOIMTISUOD JBY) S[OSNIA

TUB JOJBAQ[ Tl

TUB JOJBAQ]

Jrosnuwu
UE I0JBAST 't

90USIXT

(symsax o
03 Surpiodoe)
Gurureuay

uonuyaq

WLId) [ed1UI))

une|

ystduy

(V1) eorwojeuy ergojoururia],

a3y

wIdy,

(ponunuod) | ajqey



Clinical Anatomy of the Female Pelvis

(penunuod)
apIs
OB JO SP[OJ QULIdIN0IIAI
AU} USIMIAQ pajeNIIS se[3noq BULISIN0)DAI yonod yonod
+ yonod [eouojtrad doa(y Jo ooedg OIBABOXH |  QULIAINOJOY QULIINOINY "6
rem o1afad Jouoysod oy
0] WNJOI Y] JO IPIS Yord
UO 119JN XIAJIOD ) WOIJ BULIDINOJIAI pIoJ pIoJ
+ Surssed pjoJ [eauoILIDg - BOI[J | QULIINOIOIY QULIINO0JOAY ‘]
siafad oy Jo [rem snojn Ay
[eI9)B] 9U) PUB SNIAIN Y} Jo Juowes1| Juowes1|
+ Uu29M)2q P[OJ [BAUOILId] — | 1o wnyey 31y peolg peolg /1
1oppe[q
JO sjudWIdAOW Y] 10
AIessaoou A[[euonoun,j
‘m1s ur sdojoadp jey)
v urdnyord | Ioppe[q oy} Jo opIs [eIo)e] ped jey
+ 0) A1essaooN | oy Je ped 1eq :uondo 1nQ - - - [e190s1ARIR] ‘9]




H. Fritsch

10

Juyopar

0] ATBSS0N
"BUISRA
rewrxoid pue
XIAIQD JO JIUn

onouagoydiow juowesI| peoiq
SI[OYo0H | Jo uoniod 1s91eaId ‘sniain
+| 01 Surproooy 9} JO 0SAW PA[[ed-0§ —|  WNIOWOSIJ | WNLNOWOSIIA WNINOWOSIA G
juowreSI| peoIq
A Jo uondod [esiop ayy
Je payoene wnauojad
+ Jo p[oj 9[qnoQg [eonuap] WINLIBAOSIJA] | WNLIBAOSIIA WNLIBAOSIIA T
juowesI|
proiq ay) Jo uidreuwt
1oddn oy e wnouoyrrad
+ Jo poj 9[qnoq [eonuopy xurdesosolyl | xuld[esosojAl xurd[esosaJA ‘€7
JSIX0 JOU S0P
JuQWESI| [eUIpIed Y],
:uondo Q) [rem orafed juowresI| juowresI|
[eIoYe] OU) 0} XIAID A} oreurpIe) [eurpred [eurpred
JO OpIS o) WOIJ PUIAX “31] ‘SI01AID quowresi| 10 JuawesI|
JIuo PINOYS JBY) SAINJONIS Juowe3I| WNSIIASURT) [BO1AI9 [e91ATD
0 01 K1e$S900N QNSST) DAIOAUUOD) [eutpre) 311 OSIOASUBI], OSIOASURILY, "7T
OPIS YoBd JO Sp[oJ
QULIINOISAA ) UIMIAq BULIAINODISIA yonod yonod surin
+ yonod [eouojrrad Jy31g - ONBAROXY | QULIIN-ODISIA -001S9A [T
OIS Yoed
Uo SnIdn pue Iappe|q RULIOINOJISIA pIoJ Pl QuLIIN
+ U99MI9q P[OJ [BAUOILID] - BOI[J | QULIAIN-0JISIA -001S3A "0T
90UD)SIXT (s3msax o uonIuUye | ULId) [eTUID) uney ystSug wIdy,

03 Surpioooe)
Gurureuay

(V1) edorwojeuy ergojoururia],

(ponunuoo) | ajqey



Clinical Anatomy of the Female Pelvis
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Fig.1 (a) Female pelvic organs in a sagittal view. (b) Muscles of the pelvic floor

3 Compartments

3.1 Posterior Compartment
3.1.1 Connective Tissue Structures
In macroscopic dissection of embalmed cadavers
it is nearly impossible to distinguish subcompart-
ments within the connective tissue of the poste-
rior compartment. Our comparative study of
adult and fetal pelves shows that two subcom-
partments can be distinguished within the poste-
rior compartment:

A small presacral subcompartment (see
Table 1) is situated in front of the sacrum and

coccyx. It is bordered by the caudal segments of
the vertebral column dorsally and ventrolaterally,
and it is clearly demarcated by the pelvic parietal
fascia (see Table 1) (Fig. 2), which is called pre-
sacral fascia (see Table 1) at this position. In
fetuses, the presacral subcompartment contains
loose connective tissue, but it is predominated by
large presacral veins.

The major part of the posterior pelvic com-
partment is filled by the anorectum and its
accompanying tissues, constituting the perirec-
tal subcompartment (see Table 1). This perirec-
tal tissue is identical with the rectal adventitial
tissue (Fritsch 1990; Fritsch et al. 2004) (see
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Fig. 2 Presacral space (arrows). (a) Axial section
(500 pm) of an adult. x4. (b) Sagittal section (400 pm) of

a 24-week-old female fetus. x9. (c¢) Sagittal section
Table 1), which develops along the superior
rectal vessels. In the adult, it mainly consists of
adipose tissue subdivided by several connective
tissue septa (Fig. 3a, b). Within this perirectal
tissue the supplying structures of the rectum are
enclosed: the superior rectal vessels, stems and
branches, branches of the variable medial rectal
vessels, rectal nerves and rectal lymphatics,
vessels, and nerves. The localization of these
lymphatic nodes is strikingly different from

(5 mm) of an adult female. x0.45. (d) Midsagittal MR
image of an adult female. r rectum

that of the other lymph nodes of the posterior
compartment that are situated laterally in the
neighborhood of the iliac vessels (Nobis 1988;
Stelzner 1998).

The rectal adventitia develops from a layer of
condensed mesenchymal tissue, which—Iater
on—forms a dense connective tissue in fetuses
(Fig. 3c). In the newborn child it is remodeled by
small fat lobules occurring between the connec-
tive tissue lamellae. The outer lamella covers the
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Fig.3 Perirectal tissue (asterisks). (a) Axial section (5 mm) of an adult female. x0.45. (b) Axial MR image of an adult
female. (¢) Axial section (400 pm) of a 24-week old female fetus. X5. nvp nerve vessel plate, r rectum

perirectal subcompartment and is called “rectal
fascia” (Fritsch 1990; Fritsch et al. 1996) or
“Grenzlamelle” (Stelzner 1989, 1998) (see
Table 1). It constitutes the morphological border
of the perirectal subcompartment. The craniocau-
dal extent of the perirectal subcompartment
depends on the branching pattern of the superior
rectal vessels; thus the perirectal compartment is
broad laterally and dorsally and it is often rather
thin ventrally where it is only composed of some
connective tissue lamellae. As can be seen in sag-
ittal sections the extent of the perirectal subcom-
partment decreases in size in a craniocaudal
direction (Fig. 2c¢).

What is situated outside the rectal fascia and
therefore outside the perirectal subcompartment?
Dorsally, the presacral subcompartment is loosely
attached to the perirectal compartment (see
above). Laterally the supplying structures (auto-
nomic nerves and branches of the iliac vessels) of
the urogenital organs constitute a nerve-vessel
plate (Fig. 3c). The latter is accompanied by con-
nective tissue and fills the remaining space
between the perirectal compartment and the lat-
eral pelvic wall. In the female, the nerves of the
inferior hypogastric plexus (see Table 1) are
attached to the uterosacral ligament (see Table 1)
that is directly situated between the rectal fascia
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Fig. 4 Rectovaginal fascia (arrows). Axial section
(400 pm) of a 24-week-old female fetus. x28. v vagina, r
rectum

and the inferior hypogastric plexus (Fig. 3a, c)
(Fritsch 1992).

The ventral border of the perirectal compart-
ment represents the border between posterior and
middle compartment. It differs in a craniocaudal
direction, i.e., to the peritoneum of the
rectouterine pouch at a level with the cervix uteri
and the fornix vaginae and to the posterior wall of
the vagina more caudally. As we have recently
shown (Aigner et al. 2004; Fritsch et al. 2004;
Ludwikowski et al. 2002) a two-layered recto-
vaginal fascia/septum (see Table 1) develops in
the female and is identical to the male’s recto-
prostatic fascia/septum or Denonvilliers’ fascia
(Tobin and Benjamin 1945). At a level with the
anorectal flexure, additional bundles of longitudi-
nal smooth muscles are situated at the anterior
rectal wall forming the muscular portion of the
rectovaginal fascia ventrally (Fig. 4). The smooth
muscle bundles are accompanied by nerves, some
of them crossing the midline, and they are con-
nected to the smooth muscle layer of the rectal
wall. Caudally these additional smooth muscle
bundles are attached to the connective tissue of
the perineal body (Fig. 4).

3.1.2 Muscles

Within the posterior pelvic compartment all com-
ponents of the levator ani muscle are to be found:
the pubococcygeus muscles and the iliococcy-
geus muscles constitute an irregular plate and
insert into the coccyx where they overlap each
other in a staggered arrangement (Fig. 5). The

inferior component, the puborectalis muscles,
does not insert into any skeletal structure. Behind
the rectal wall the fiber bundles of each puborec-
talis muscle crisscross, thus constituting a mus-
cular sling around the anorectal flexure (Fig. 6).
In the craniocaudal direction the pubococcygeus
muscle and the puborectalis muscle are more or
less continuous. In sectional anatomy they can be
differentiated by the different directions of their
fiber bundles, those of the pubococcygeus taking
a slightly descending course, and those of the
puborectalis exclusively situated in the horizontal
plane. The different components of the levator
ani muscle can already be distinguished in early
fetal life (Fritsch and Frohlich 1994). Sexual dif-
ferences found in the levator ani muscle of the
adult are already marked in late fetal life: the
levator ani constitutes a thick and well-developed
muscle in the male fetus whereas it is thinner and
already intermingled with connective tissue in
the female fetus (Fig. 6b). This is particularly
true of its puborectalis portion.

The puborectalis muscle is continuous with
the external anal sphincter caudally (Fig. 7). The
macroscopic distinction between both muscles is
provided by the anococcygeal body. The puborec-
talis has no skeletal attachment dorsally, but the
deep portion of the sphincter ani externus is indi-
rectly fastened to the coccyx by the anococcygeal
body.

The sphincter ani externus is the outer part of
the anal sphincter complex (see Table 1). The
other components are the smooth internal sphinc-
ter and the longitudinal muscle layer of the anorec-
tum; the latter is interposed between the sphincters.
Whereas macroscopically the external anal sphinc-
ter presents itself as a continuous sheet covering
the anal canal (Fig. 8a), it can be subdivided into a
deep, anorectal portion and a superficial, subcuta-
neous portion in sectional anatomy (see Fig. 8b).
This deep portion is a clearly demarcated layer of
circularly arranged striated muscle fibers; the
superficial portion is characterized by an intermin-
gling of the striated muscle fibers with the smooth
longitudinal muscle (also called “intersphincteric
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Fig. 5 Levator ani muscle (arrows). (a) Axial section adult female. x1.0. isc ischiococcygeal muscle, if ischio-
(5 mm) of an adult female. x0.6. (b) Parasagittal MR  anal fossa, ilc iliococcygeal muscle, pc pubococcygeal
image of an adult female. (c¢) Sagittal section (5 mm) of an  muscle
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Fig.6 Puborectalis muscle (arrows). (a) Axial section (5 mm) of an adult female. x0.8. (b) Axial MR image of an adult
female. (¢) Axial section (400 pm) of a female newborn specimen. x4. u urethra, v vagina, r rectum
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