Pelvic Anatomy



Pelvis

Hip bone formed from 3 bones
* llium
* Pubic

* Ischium
* Fuse in late puberty

* Bones fuse at acetabulum

Ischial Tuberosity



Sacral promontory

Left sacro-iliac joint

lliopectineal line

Sacrospinous ligament

Sacrotuberous ligament

Symphysis pubis
Obturator foramen

Ischial spine

Ischial tuberosity






Pelvis

Pelvic Inlet:

=l Female Male
*Rim of pelvic bone

*Pubic symphysis pelvic inlet

pelvic outlet O
Pelvic Outlet:

*Coccyx and sacrum

*Inferior margin of pelvic cavity

pelvic bone

*Ischial tuberosity

*Sacrotuberous ligament pubic arch
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*Pubic symphysis
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Cavity is broad, shallow

Pelvic inlet oval + outlet round
Bones are lighter, thinner

Pubic angle larger

Coccyx more flexible, straighter

Ischial tuberosities shorter, more
everted

Cavity is narrow, deep

Smaller inlet + outlet

Bones heavier, thicker

Pubic angle more acute

Coccyx less flexible, more curved

Ischial tuberosities longer, face
more medially



Pelvis

Sacrospinous Sacrotuberous
Apex: ischial Apex: medial
spine ischial
Base: sacrum , ( A tuberosity
and coccyx RS ~. Base: PSIS to
) ™ 7k sacrum to
Obturator s 7, coccyx to

Sacrotuberous
Foramen . .




Pelvic Foramen
Obturator Canal:

s Obturator nerve and vessels.

Greater Sciatic Foramen:
= Above piriformis: - superior gluteal nerves and vessels
= Below piriformis: - inferior gluteal nerve and vessels

- sciatic nerve

- pudendal nerve and vessels

- nerve to obturator internus, post. femoral
cutaneous nerves, nerve to quadratous femoris

Lesser Sciatic Foramen:
= Pudendal nerve and vessels enter perineum

m lendon of obturator internus muscle




The Pelvic Floor

s Musculotendinous hammock
or sling

= Termination of the pelvic
outlet

s Muscles of the pelvis
= Anal sphincter complex
= Levator ani muscles

= Support the abdominal and
pelvic organs

= Connect the pelvis to the
vertebral column

s Maintain continence




The Function of Pelvic Floor

= Support pelvic and abdominal organs during
stress of increased abdominal pressure

= Allow for opening ot the pelvic floor to
accommodate excretory functions and
parturition

= Endopelvic fascia and visceral ligaments
contains smooth muscles



Diamond shape area

It is bouded:

Anteriotly: lower edge of symphysis pubis
Posteriorly: coccyx

Lateraly: ischial tuberosity

Anterior (one on each side) sides formed
by ischiopubic rami.

Posterior sides formed by sacrotuberous
ligaments.

Imaginary horizontal line between 2 ischial

tuberosities divides perineum into 2 triangles:
Anterior- UROGENITAL TRIANGLE
Posterior- ANAL TRIANGLE

Internal Pudendal Artery ( branch of internal iliac
artery) enters perineum through pudendal canal and
gives branches:

1. INFERIOR RECTAL ARTERY

2. PERINEAL ARTERY gives branches

3. DEEP ARTERIES OF PENIS (CLITORIS)
4. DORSAL ARTERY OF PENIS (CLITORIS)
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Both the male and female anal triangles are similar so we will just describe one.

N

Q)

Starting by removing the skin and
superficial fascia, we can identify the anus
in the midline and two fat filled areas
adjacent to the anus represented by the
yellow. This fat fills a space known as the
ischiorectal fossa.

g

ischiorectal

Boudaries:
The base(superficial): skin

Medial border: levator ani muscle and anus

Lateral border: obturator internus muscle
Floor: anteriorly: UGD
posteriorly : fat

FAT
.PUDENDAL NERVE and

.INFERIOR RECTAL VESSELS and

CONTENT:

INTERNAL PUDENDAL VESSELS

INFERIOR RECTAL NERVE
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with fat
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Compartments of the urogenital traingle

Pelvic
Diaphragm

Urogenital
diaphragm

Superior layer
of fascia of
UGD

Perineal Membrane

Colles Fascia

Skin



CONTENTS OF MALE SUPERFICIAL
PERINEAL POUCH

Roof- perineal membrane
Floor-Colle’s fascia (covers
urogenital triangle)

Structures forming the 3 roots of the penis (2 crura and 1 bulb) covered by muscles:
BULBOSPONGIOSUS MUSCLE (covering bulb of penis — become corpus spongiosum of penis)
ISCHIOCAVERNOSUS MUSCLE (covering 2 crura of penis- become corpora cavernosa of penis)

-_—

2. SUPERFICIAL TRANSVERSAE PERINEAL MUSCLE

3. PERINEAL BODY -—serves as site of attachment of:
a) muscles of external anal sphincter
b) bulbospongiosus muscle
c) superficial transversae perineal muscle



CONTENTS OF FEMALE SUPERFICIAL

PERINEAL POUCH

Roof- perineal membrane
Floor-Colle’s fascia (covers
urogenital triangle)

Structures forming the roots of clitoris:
e Two crura of the clitoris, two vestibular bulbs, and their muscles:

e ISCHIOCAVERNOSUS MUSCLE

( on each side covers crura of clitoris)

e BULBOSPONGIOSUS MUSCLE

(covers vestibular bulbs, surrounds the opening of vagina)

* Female external genitals

 SUPERFICIAL TRANSVERSAE PERINEAL MUSCL
e Bartholin's glands (great vestibular glands) Perineal boq
* Perineal branches of the pudendal nerve

* Branches of the internal pudendal vessels
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Opening for urethra R\ /— Line of attachment for margin of

urogenital hiatus of levator ani

Deep perineal pouch Perineal membrane

© Elsevier Ltd. Drake et al: Gray's Anatomy for Students Wyw.studentconsult.com

UG diaphragm is musculomembranous sheet stretched across urogenital triangle .
It is formed by muscles -deep transversae perineal muscle and urethra sphincter
muscle) .These muscles are enclosed between 2 layers of the fascia (fascia of
UGD)inferior layer of fascia of UGD (perineal membrane) superior layer of fascia
of UGD (is really continuation of fascia covering pelvic diaphragm (levator ani
muscle). Space between these 2 layers known as deep perineal compartment



Deep Perineal Pouch

Male contents:

The membranous urethra
Sphincter urethrae muscle

Deep transverse perineal muscles

Bulbourethral glands (Cowper's glands)

The internal pudendal artery and branches

Dorsal nerve of the penis

Female contents:
The same as those of the male but with the
following differences:

Absence of the Cowper's glands.
Presence of the vagina.

The sphincter urethrae muscle is pierced
by the urethra and vagina.



Pelvic diaphragm = levator ant and coccygeus muscles.

Pelvic tloor= pelvic diaphragm, perineal membrane and muscles in the deep
perineal pouch

Ischiococcygeus
lliococcygeus
Pubococcygeus

Levator Ani

Puborectalis

Perineal body
(Only point of union between pelvic floor
and perineal membrane)



Levator Ani Muscles

Inferior view

sculofascial extensions to

s Pubococcygeus

= [liococcygeus

sTendinous arch o

o )btu

s Puborectalis

s Ischiococcygeus ' N ) /

Sacrotuberous ligar

ttachment of external anal sphincter muscle

“NTip of coccyx

rmis muscle

Greater sciatic f
_~ Greater sciatic
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Puborectalis

s U-shaped, medial most
located levator ani
muscle

s Pulls the anorectal

junction anteriotly,
forming the anorectal
angle

s Pelvic floor muscle vs.
sphincter muscle?




The puborectalis muscle
(Inferior fibers of pubococcygeus)

Symphysis
pubis

Pelvis

Acetabulum —| B ) | ! Obturato
1 Internus

::'3 '“f." > Pudandal
.;- 2} A \J
o ! 9 canal
Tuber 1schii Levator Ani
S

Ischio-rectal fossa Anu Sphincter Ani Ext.




Functional Anatomy

Puborectalis and the anorectal angle allow for gross
fecal continence

Relieves pressure from the sphincter process

The sphinter complex is responsible for gas and liquid
continence

Defecation
= Relaxation of the puborectalis

s Contraction of the other levator muscles



Pelvic l)iaphmﬁm of Male

interior View

PERFORATIONS OF PELVIC DIAPHRAGM
1. Anteriorly: urethral and vaginal opening
(the bulb of the penis in males).

2. Posteriorly: anal opening

In between : perineal body

Anal opening and coccyx are joined by
anococcygeal ligament (body)

Pelvic Diaphragm of Female
Inferior View

) Elsewvier Li0. Daake et al: Gray's Acatomy for Students www_ studemconsult com



Periosteum
Peritoneum —___

Obturator internus
Cervix

Visceral fascia—___ "

Uterine artery

Ureter—

Levator ani e

Superior and =
inferior fascia of
pelvic diaphragm

External urethral sphincter —/

lliacus
Peritoneum
ik

5~ lleum
. ." L

Obturator fascia

- Obturator internus

f. .. Visceral fascia

57— Tendinous arch of

levator ani

Planes of section _ AV E ~ Levator ani
for (C) and (D) b LR o ¢ ——= Superior and
, S . > inferior fascia of
Tendm'ous arph ~ pelvic diaphragm
of pelvic fascia

* Ischioanal fossa
External urethral

sph'ncter 3 Perlnea'
membrane

= | — cavum pelvis peritoneale

s 2 — cavum pelvis subperitoneale

s 3 —cavum pelvis subcutaneum



Uterovaginal —,

fascia

Peritoneum .

‘Vesical —
fascia

Superficial X
fascia: /
‘Fatty —/
(Camper's)
lascia ,
‘Membranous '
(Scarpa's)

fascia y
Deep perineal ’
compartment
with endopelvic
fascia ‘
External urethral/
sphincter

‘Perineal
membrane

(A)
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Superficial
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"Fatty —\
(Camper's)
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‘Membranous
(Scarpa’s)

fascia
~ Rectum

. lcervix)
> Perineal body
™ Bladder

N Superficial
perineal pouch

*Superficial ‘Dartos “

perineal fascia
(Colles')
fascia

‘Deep (Buck's) <74
~ Uterus fascia of penis

entoneum

v _/Bladder

~  Rectum

.|~ External

/ urethral
f ¢ sphincter

membrane

——Superticial
perineal pouch

— \‘Supemcial
perineal
(Colles) fascia

“*Dartos fascia




Female reproductive anatomy

Ureter
Sigmoid mesocolon

Ovarian vessels

Suspensory
lig. of ovary

Uterine tube

. : _ - > Recto-uterine
Broad lig. of uterus - : a d TEE - pouch and fold

Lig. of ovary ‘ ‘ A\ - i SR - T W o [Broad ligament

| Uterine tube

Round lig. of uterus

Round ligament
of uterus

Vesico-uterine pouch

Inferior epigastric art. g % R, : s * ‘ 3 Transverse vesical fold

Unclosed mouth of _ Sz )
processus vaginalis peritonei : — 2 ) Paravesical fossa

Obliterated umbilical art.



Pubic bone : ; :
,— Retropubic (prevesical) Prostate (below Pubic symphysis
Bladder —— /
space bladder) ;

: : Retropubic
Visceral fascia — — Pubovesical ligament Visceral (prevesical) space
of bladder (below) (green) fascia of \ /

bladder . 7 Puboprostatic ligament

Paravesical space /— Obturator membrane —. /‘[i[\ (below) (green)
Obturator internus VA / Lateral ligament of bladder - f__\\\ % Pubovesical ligamant
Obturator . Ureter Y 9458 W(hxgher level) (green)

fascia , ) 22 \ Paravesical —  \ 247 /7 ' NVIAVNEA e

N === space : IR S
Plane of (A) 05C. 7 . _ , A o/ Wl of (B)
{ / ; Rectovesical b T L \ A
: = b dne, 3 ( e u

Cervix 3 a3 ; septum v > - ot e
Tendinous arch

L i —~ ——Transverse . N _/  deferens
; _ - ByC -~ N1 (cardinal) PR PR,
of pelvic fascia 18 b _ ligament > < ) Seminal

(green) V. ‘ e < \ AN . vesicle
. Hypogastric — o

Sacrogenital = — sheath Z . : ' Lateral
(uterosacral or o ezan 2 Lateral toctal : R ligament
rectouterine) e / ligaments of biadder
K o / Viscora fasca Potrcta
i : of rectum space
pelvic fascia Rectum Retrorectal -
(green) (presacral) space Piriformis Sacrogenital
: : ’ (rectoprostatic)
(C) Female (endopelvic) fascia Sacrum (D) Male (endopelvic) fascia ligament—part of
tendinous arch of
pelvic fascia (green)




cavum pelvis subcutaneum

Peritoneum
_’_\‘>

Uterus

m— Cavum pelvis
peritoncale

Cavum pelvis

subperitonecale

e M, leVALOF 2N

Cavum pelvis
subcutaneum




Female reproductive anatomy
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Uterine

Uterine Support

support thought to be by:

Ligaments: - from the uterus to the pelvic walls

Perineal

= Pubocervical
= Transverse cervical (cardinal ligament)

= Uterosacral

| membrane

Pelvic tloor (especially levator ani)

Perineal

| body



Ligaments

Broad Ligament:

= Double fold of peritoneum extending laterally from the uterus towards the pelvic side
wall and encloses the uterine tube.

m Between the fold the uterine and ovarian arteries anastomose

Owvarian Ligament:

= Forms a ridge on the posterior leaf of the broad ligament. It 1s developmentally part of
the gubernaculum and in continuity with the round ligament.

Round ligament:
= Curves anteriorly to pass through the inguinal canal

Suspensory ligament of the ovary:
= DPart of the broad ligament between the mesovarium and the lateral wall of the pelvis.

Mesovarium: posterior portion of broad ligament that suspends the ovaries.
Mesosalpinx: portion of broad ligament between the mesovarium and the uterine tube.



Sympathetic
fibres
descending
from T11, 12

Pelvic
splanchnic
nerve (Para)

Inferior
hypogastric
plexus

Nerve suppl

Superior
hypogastric
plexus

Left
hypogastric
nerve
Sacral

splanchnic
nerve

Pudendal
nerve



Gl Tract:

Sympathetic Chain Sympathetic _
: Ganglia
; Greater TSN (T5-9) & Plexi
G, Foregut
<=
@ e CN X
Lesser TSN (T10-11) Coeliac Trunk
Least TSN (T12) K
o™,
Midgut
Lumbar SN (L1/2)
>
Hindgut
Sacral SN (L1/2)
Z\J - |__—Pelvic SN (S2,3,4)




Upper lumbar
sympathetic trunk

Spinal ganglia or
dorsal root ganglia (DRG)

splanchnic
nerves

Prevertebal
ganglia

Para-aortic—|_ D
plexus 5 »
Superior
i T hypogastric -
Visceral afferents running plexus :
with parasympathetic fibers ik S e 5
...... i , Uterine plexuses .
PresynaptI(? }Parasympatheth plexus -
Postsynaptic :
------ Presynaplic | o\ mpathetio poriioncal
Postsynaptic ympathelic | ovarian—e . L P> e viscera E
- Visceral afferents running e Je O AR o 2 12
with sympathetic fibers il -— : 2
-------- Somatic motor plexus /) Pelyie sub- :
. i peritoneal s
Somatic afferrent Uterovaginal viscera
plexus (j/




Pelvic Wall Blood Vessels and Nerves
Male or Female

e

‘i( i \ / Superior gluteal
\ | artery
e

e

S A
il

/ Inferior gluteal
/ artery

Right internal iliac ~ _
artery (hypogastric)
lliolumbar artery ~ _ d

Right external —~ __
iliac artery
Umbilical artery ~

~

Obturator artery o
~

b Internal pudendal artery

A Pudendal nerve

\ Middle rectal artery

Frolich, Human Anatomy, Pelvis |
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Vascular Supply

ove ~oing ‘laces 'n /'y ery Cwn | 'nderwear:

Ileolumbar (post. branch)

Lateral sacral (post. branch)

Gluteal (superior (post.) and inferior) o —— =
- Supcrlor umbilical W []
Pudendal (internal) e Pm
. . . . divlslan

Inferior vesicle (uterine in females) Vescial 332&"'
Ureteric 2 Lumbar |Ilio-

Mlddl@ rectal Inferlori Vasal f. -‘ Iliac l umbnr

. VGSiC(ﬂ Ureteric ; 4

Vaglﬂal Vesical " ‘ \Lateral sacral
To lig , ‘».\\‘, {6reater sciatic foramen)
eres Sy L N

Obturator reral PP S S 4 o= Deep

Superficial ;A_\" ,

Umbilical

ter :
Ureteric Inferior rectal

[Uterine] ‘ Deep artery of penis)

Dorsal artery of penis




Vascular Supply

Ovarian artery / Fundus

testicular GI"TBF‘YI o |51:1nr:321uml DTI—___L Uterine tube
-originates from L2 as a Ampa ‘\

branch of the abdominal Wil~— . / l P

aorta. \  —]

] | - Body
imbriae Ovarian artery ! — Internal os
_—— Supravaginal cervix

K aian ~ LU | T cervical canal

D T Vaginal cervix

) ’__.,-"”___.»f’ e
Ureter = A1
F ,.// ,-"'f
Lateral fornix™ _~
Vagina

T~ External 0s

Lymphatic drainage mainly follows the arterial supply and venous drainage
by passing backwards through the nodes around the branches of the iliac

arteries and abdominal aorta.

Lymph from the scrotum and penile skin or labia and the distal part of the
vagina drain into the superficial inguinal nodes.



Pudendal Nerve S2-S4

-Supplies skin, organs and muscles of perineum

-Distribution similar in males and females

Route: (travels with internal pudendal vessels)

‘Passes through GSF inferior to piriformis

Enters the perineum by passing around the
ischial spine and sacrospinous ligament

p | Pudendal
‘Passes through LSF ; nerve
— Inferior anal

. . 4 : (rectal)

Functions: ~ e
‘Micturition Deep A
-Defecation Superficial [ nerves
) EI"@CT ion Posterior scrotal

-Ejaculation | nerves
‘Parturition



Genital Branch of
Genitofemeral Nerve

llioinguinal Nerve

Labial Nerve

Permeal Branch

‘ Perineal Nerve

Sacrotuberous

Ligament
\§ A1 Posterior Femoral
\§ - Cutaneous Nerve
- §
Ischial Spine” N

Pudendal Nerve

Sacrospinous Inferior Hemorrhoidal
Ligament Nerve

Posterior Labial Nerve



Pudendal Nerve Blockade

*Medial to ishial tuberosity at sacrospinous
ligament

* Transvaginal




Spinal:

-Into subarachnoid space
-Dense block for 2-4 hours
-Can cause hypotension

‘Needle goes through:

*The skin.

*Subcutaneous fat.
-Supraspinous
ligament
Interspinous
ligament
‘ligamentum flavum
-epidural space
*The dura

*The subarachnoid
space

Epidural

7
X,
Caudal

Pudendal

Y -1 Paracervical

Epidural:
-mainly on request but are
also obstetric indications

‘Patchy analgesia
-Can cause hypotension

‘Needle goes through:
-Skin
-Supraspinous ligament
*Interspinous ligament
‘Ligamenta flava



PR exam




Bimanual Vaginal exam

Bladder

®
Uterus._

Fallopian tube__ I

Ovary—

Rectum




