Pelvis and Perineum


The Pelvis

Pelvis means basin.

The pelvis consists of a bony basin and a muscular floor.

The midline consists of:

Sacrum

Coccyx

The hip bone = os inominatum

Ligaments of the Pelvis

Obturator Membrane

· fibrous tissue

· almost fills obturator foramen

· serves for muscle attachment

· leaves obturator canal for neurovascular bundle

Sacrospinous Ligament

· lateral sacrum to ischial spine

Sacrotuberous Lugament

· lateral sacrum to ischial tuberosity

Muscles of the Pelvis

Obturator Internus

· deep surface on obturator membrane

· fibres pass through the lesser sciatic foramen

· it inserts into femur

· the pelvic surface is lined by fascia

Piriformis

· on anterolateral surface of sacrum

· passes through greater sciatic foramen

· inserts into femur

Pelvic Floor

The pelvis is shaped like a bowl with bony walls.

It has a muscular floor (pelvic floor/diaphragm)

Levator ani is part of the pelvic floor. It supports pelvic organs.

Levator Ani

· fibres slope downward and medially towards midline

· it forms a muscular sling

· it supports pelvic viscera

· fibres fuse in the midline

· it has a sphincter action

Origin:
pubis, obturator fascia, ischial spine

Insertion:
fibres insert into each other in the midline to form the perineal body and anococcygeal raphe/body

The perineal body is the insertion of levator ani muscles in front of the anal canal. It is a column of fibrous tissue supporting the pelvic floor. The anococcygeal body is behind the anal canal.

There is a gap between the two levator ani muscles anteriorly which allows the passage of the urethra and vagina.

The anal canal is surrounded by fibres of levator ani.

Pelvic Organs

Male Pelvis




Female Pelvis

Pubic symphysis



pubic symphysis

Retropubic space



retropubic space

Pubovesical ligament


urinary bladder

Puboprostatic ligament


urethra

Urinary bladder



uterus

Prostate




vagina

Urethra




rectouterine pouch of Douglas

Rectovesical space



rectum

Rectum




presacral space

Presacral space

Arteries of the Pelvis

· iliolumbar

· superior gluteal

· lateral sacral

· inferior gluteal

· internal pudendal

· middle rectal

· inferior vesical (uterine in female)

· obturator

· superior vesical

The terminal part of the internal iliac is occluded and becomes the lateral umbilical ligament of lower anterior abdominal wall.

The blood supply to the gonads arises higher up in the abdomen.

The Nerves of the Pelvis

· Lumbosacral plexus

· Inferior mesenteric plexus

· Sympathetic chain

The lumbosacral plexus is made up of L4-S4

L4 and L5 merge to form the lumbosacral trunk

L4, L5, S1, S2 and S3 form the sciatic nerve and other combination form the superior and inferior gluteal.

S2, S3 and S4 join to form the pudendal nerve that supplies structures in the perineum.

The inferior mesenteric plexus starts in the abdomen at the origin of the inferior mesenteric artery & passes along the aorta to the presacral region. As the plexus drops into the pelvis, it usually splits into a right and left hypogastric plexus that lies behind rectum.

The pelvic splanchnic nerves arise from S2, S3 and S4

The sacral sympathetic chain is the continuation of the lumbar chain. 

The sacral part of the parasympathetic nervous system arises from S2, S3 and S4 and supplies the pelvic structures aswell as the left colic flexure, descending colon and sigmoid colon. 

In the SNS, the nerve cell bodies are in ganglia along the back wall of the body. In the PNS, the ganglia are in/very close to the organ supplied.

The Ureters

MALE – 
ductus deferens is anterior to the ureter.

FEMALE – 
at the base of the broad ligament and cardinal ligament, the ureter passes below the uterine artery.

Knowledge of position is important in hysterectomy or abdominal pelvic surgery where uretal ligation is possible.

The ureter has an oblique insertion into the trigone of the bladder preventing backward flow of urine.

Vasculature:
branches from the aorta, renal artery, gonodal artery, iliac artery and vesical artery

Nerve Supply:
motor, sympathetic and parasympathetic


T11-T12 lowest splanchnic nerve


L1-L2 lumbar splanchnic

Ureter stone pain is referred to loin, scrotum, penis and labia majora.

The Urinary Bladder

Its peritoneal reflections are:

a) vesicouterine pouch (female)

b) rectovesicular pouch (male)

The wall is made of the detruser muscle.

It is lined with transitional epithelium

The neck of the bladder - sphincter vesicae, is supplied by the ANS; fixed by the pubovesical ligament (female)/puboprostatic ligament (male)

Desmosomes and tight junctions prevent urine squeezing through epithelium.

The Urinary Bladder

Support:
urogenital diaphragm



Pelvic fascia



Medial umbilical ligament (umbilical A)



Median umbilical ligament (urachas)

Trigone:


triangular area at the base of the bladder

Most sensitive to pain

Smooth lining and ureteral orifices

Vasculature:
superior and inferior vesical arteries




Vesical venous plexus




Prostatic venous plexus

Lymphatics:

Internal and external iliac nodes

Nerve Supply:
Inferior hypogastric plexus

The Urethra

Male: 20 cm

3 segments:
a) prostatic urethra


most dilatable, contains opening of the ejaculatory duct



b) membranous urethra


urogenital diaphragm, sphincter urethrae, fixed & narrow

bulbourethral glands – secrete mucus to expel urine in ejaculation 

c) spongy (penile) urethra

longest, conatins lacunae (openings to urethral glands) Commonly infected in venereal disease [stricture], leads to a burning sensation when passing urine

Female: 4cm

Sphincter urethrae is incomplete

Damage to urogenital diaphragm [very common in childbirth] can lead to urinary incontinence.

Prostatic Utricle – occurs near opening of vas deferns into urethra

Seminal Vesicles – produce part of semen

The Prostate

Fibromuscular connective tisse [4x3x2cm]

Divided into 5 lobes – 
2 lateral





Anterior





Posterior





Median

The ejaculatory duct inserts between the posterior and median lobes.

Prostatic secretions conatin citric acid and acid phosphatase.

Elevated phosphatase levels a sign of prostate cancer as secretory obstruction can lead to high levels of acid phosphatase in the blood.

The prostate is penetrated by the prostatic urethra.

Vasculature:
inferior and middle vesical arteries & prostaic plexus

Lymphatics:

internal iliac nodes

Nerve Supply:
inferior hypogastric plexus

Clinical Correlation:

A digital rectal examination can be carried out to determine if the prostate is enlarged.

The median lobe is highly glandular and prone to benign prostatic hyperplasia (>40yrs) leading to obstruction.

The posterior lobe is more prone to carcinoma. The cancer spreads from the prostatic plexus ( vertebral plexus ( CNS. This leads to back pain.

The Uterus

Four parts – fundus, cornu, body and cervix

The muscular wall is called the myometrium.

The uterus lies at an angle of 90( to vagina (anteversion) and turns back on itself to an angle of 120( (anteflexion)

Primary Support:
pelvic and urogenital diaphragm

Secondary Support: 3 pelvic fasciae condensations:

a) transverse cervical ligament (cardinal ligament)

b) uterosacral ligament

c) pubocervical ligament

The peritoneum (broad ligament)

Rectouterine pouch

Vasculature:
uterine artery




Uterine venous plexus




Internal iliac vein

Lymphatics:

external and internal iliac nodes




Sacral node

Nerve Supply:
inferior hypogastric plexus

The ovary is suspended from the pelvic wall by the suspensory ligament. The blood vessels to the ovary lie in the ligament.

The ovarian ligament continues to the uterus ( round ligament

The ovarian ligament and round ligament are remnants of the cords which pulled down the ovaries from their original abdominal wall position. The growth of the uterus halts this progression. If no uterus develops, ovaries will continue to descend similar to the testes in the male.

Levator Ani Fibres

a) puboprostaticus (male) [levator prostatic]

    pubovaginalis (female) [sphincter vaginae)

b) puborectalis

c) pubococcygeus

d) iliococcygeus

There is a small triangular muscle called the coccygeus which lies on the pelvic aspect of the sacrospinal ligament.

Levator ani fibres form a sling at the rectoanal junction.

Loose connective tissue accommodates expansion of the full rectum.

Fat can accommodate expansion of the anal canal in defecation.

The anal canal is about 4cm long and has a mucosa, submucosa and muscle. There is a well-developed sphincter in the anal canal.

The circular muscle is thickened – sphincter ani internus.

The internal sphincter is under involuntary (ANS) control.

There is a separate additional external anal sphincter.

Sphincter ani externus is made of skeletal muscle and is under voluntary control. There is a deep portion, superficial portion and subcutaneous portion.

Blood Supply

Inferior Mesenteric Artery ( 
superior rectal artery






Supplies rectum and upper anal canal

Internal Iliac Artery (
Middle rectal artery

Internal Iliac Artery (
Internal Pudendal ( Inferior Rectal

Superior Rectal Vein ( inferior mesenteric vein ( portal system

Middle rectal Vein





Internal Iliac Vein ( Systemic

Inferior rectal Vein

The upper part of the anal canal is like the gut:

· columnar epithelium

· sensitive to stretch

Blood Supply is the superior rectal artery/vein

The lower part of the anal canal:

· stratified squamous epithelium

· sensitive to pain, temperature, touch, pressure

Blood Supply is the inferior rectal artery/vein

Anal columns are ridges on the anal mucosa (caused by blood vessels)

This can be viewed from the lithotomy position [sitting, legs up & apart]

The anal columns are at the 3,7 and 11 o’clock positions.

These are the most common sites for haemorrhoids (prolapsed muscosa)

Branches of the Internal Iliac Artery

To pelvic viscera:

vesical arteries (2 male,1 female)





Uterine & vaginal (female)





Middle rectal

To perineum:

internal pudendal

To pelvic side walls:
iliolumbar artery





Lateral sacral

To gluteal region:

superior gluteal





Inferior gluteal





Obturator artery

Lumbosacral Plexus (L4-S4)

Emerges from sacral foramena (4 pairs)

On surface of piriformis

To pelvic viscera:

pelvic parasympathetic (S2,3,4)

To perineum:

pudenal nerve (S2,3,4)

To side walls:

nerve to piriformis





Nerve to obturator internus





Sciatic nerve (L4-S3)

To gluteal/lower limb:
gluteal nerves (superior & inferior)





Nerve to quadratus lumborum





Posterior cutaneous nerve of thigh





Posterior cutaneous nerve of buttock

THE PERINEUM

The perineum is a diamond shaped area inferior to the pelvic diaphragm – it includes the anus and the external genitalia.

Perineal Boundaries and  Divisions

Above:
pelvic diaphragm

Lateral:
medial surface of inferior pubic and ischial rami (anteriorly) and obturator internus muscle below attachment of levator ani.

The perineum is divided into two triangles by a transverse line between the ischial tuberosities.

A Posterior Anal Triangle 

(includes anus, anal canal & urogenital fossae-fat filled spaces on either side of anus)

An Anterior Urogenital Traingle 

(includes perineal puches, external genitalia and urethra)

Key landmarks in the perineum are the sites of convergence of several perineal muscles:

Perineal Body:
the central tendon of the perineum

A thickened, midline condensation of fibrous tissue

Located between the vagina and anus ion females and the urethra and anus in males.

Coccygeal Body:
A midline condensation of fascia between the coccyx and anus.

Anal Triangle

Anal Canal

Anal Canal ~ 4cm

Directed posteriorly and downward

Begins at the level of levator ani.

3 regions of Anal Canal

1. Superior:

anal valves and columns (6-10 folds)




anal sinus (pockets of space formed by valves)

anal glands (produce mucous secretion to aid passage of faeces)

2. Transitional:
pectin, smooth, hairless ~ 2cm wide




pectinate line marks transition between:

1) ectodermal and endodermal mucosal epithelia

2) inferior and superior blood supply, venous and lymph drainage.

Venous drainage is limited below by anocutaneous verge (intersphincteric groove) described as white line

3. Cutaneous
pigmented skin, hairs, glands

Ischiorectal fossa

- wedge shaped spaces lateral to anal canal

- lateral walls formed by obturator internus

- filled with adipose and fibrous tissue

· permits distension of anal canal

· pudendal canal (Adcock’s Canal) – found on lateral walls of fossa, contains pudendal nerve and internal pudendal vessels, extends from lesser sciatic notch to posterior edge of urogenital diaphragm

· Doesn’t have lymoph drainage

· Infection can be dangerous

Urogenital Triangle

Divided into 2 pouches (deep and superficial)

Sandwiched between three fascial layers

The three fasciae fuse posteriorly to merge with the perineal body.

Urogenital Diaphragm- Deep Perineal Pouch

Transverse sheet of muscles spanning the triangular space between thr ischiopubic rami. It is covered above and below by superior and inferior fasciae of the UG diaphragm which fuse around the anterior free edge to form the transverse perineal ligament.

The superior and inferior fasciae of the UG diaphragm also fuse posteriorly along with the posterior edge of the superficial perineal fascia.

The pouch is completely closed – it does not communicate with other perineal or pelvic spaces.

Muscular components (deep muscles of perineum) completely fill the pouch:

· deep transverse perineal muscle

· urethrovaginal sphincter (in females) [medial fibres that encircle both urethra and vagina]

· sphincter urethrae (in males) [medial fibres that encircle the membranous urethra]

[skeletal muscle – voluntary control]

Other contents:

· branches of pudendal nerve and internal pudendal vessels run along lateral walls

· in females, pierced by vagina and urethra

· in males, contains bulbourethral glands (Cowper’s Glands)

· in males, pierced by membranous urethra

The perineal membrane (inferior fascia of UG diaphragm) provides attachment for external genitalia

The Superficial Perineal Pouch

The space enclosed between the perineal membrane and superficial perineal fascia.

It is continuous anterosuperiorly with superficial abdominal wall.

It is limited laterally  by superficial perineal fascia to ischiopubic rami

It is limited posteriorly by the posterior margin of the UG diaphragm.

In males, it surrounds the penis and scrotum.

In females, is split by the vestibule (opening of vagina) and confined to each side of labia majora.

It is divided into two compartments by the deep perineal fascia (Buck’s Fascia); superficial compartment is continuous with the tissue space of the anterior abdominal wall while the deep space is closed anterosuperiorly.

Contents:

Erectile cavernous masses

Corpus spongiosum

Corpus cavernosa

Superficial perineal muscles:

Superficial transverse perineal; extends from the ischial tuberosity to perineal body, anterior to anus

Bulbospongiosus

Ischiocavernosus

Branches of pudendal nerve and internal pudendal vessels that supply genitalia

In males; contents of scrotum and spongy urethra

In females; vestibule of vagina, greater vestibular glands, urethra and paraurethral glands.
