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Terms

Rectum:
* N0 haustra, app. epiploicae
* taeniae coalesce to form a
continuous longitudinal coat
« Ampulla: differing definitions
 Houston's valves
* middle most constant
» don’t contain all layers

Anal canal:
* Anal verge: between perianal
skin and anal canal

e Dentate line: mucocutaneous jct.

 Anal columns of Morgagni

* Anal valves: largest posteriorly

* Anal sinuses: deep to valves

* Anal crypts: receive ducts of
anal glands

* Anal glands: often tunnel into
internal anal sphincter

From Fry & Kodner (1985) CIBA
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Middle rectal valve

 Anorectal ring: upper
border of sphincteric/
puborectalis complex
« Anoderm: skin devoid
of follicles & glands
« Anatomical vs. surgi- Vi [ S
cal anal canals R A
« White line of Hilton: 2\ '
intersphinct. groove

Anal columns Rectum

Inferior rectal valve

Peritoneal reflection

B-9cm fmmmm e m e

Rectal fascia
Longitudinal muscle layer

Anal sinus
pectinateor dentate line

Internal rectal venous plexus
in submucous space

Deep external sphincter muscle
Conjoined longitudinal muscle
Internal sphincter muscle

Anal valve
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Anal canal 25 Anal glands
Transverse fibrous septum
From proctodeum g bl e Musculus submucosae ani

| S— L - J Perianal space

Sweat glands and Anal verge Subcutaneous external sphincter muscle
Anus hairs in perianal skin Pecten Corrugator cutis ani muscle
Anoderm External rectal venous plexus in perianal space
From Moore & Persaud (1998) Intermuscular groove (white line of Hilton)

From Netter (1989)



Rectosigmaod
junction

Anorectal Muscles

Sigmaoid colon

Friewe tenda (tenia libera)

e Circular layer of rectum be-
comes internal anal sphincter

 Longitudinal layer of rectum
becomes intersphincteric
fascial plane | -

« External anal sphincteris S s P
composed of three parts |

e Levator ani contributes pubo-
rectalis, which is continuous 9
with deep external anal £
sphincter Superior asca o pevicdiaphragr

Inferior fascia of pelvic diaphragm

b TUbe Wlthln a tUbe Levator ani musche

Rectal fascia

* Inner tube: internal sphincter Longitudinal muscle of rectums
(Smooth mUSCIe) Muscularis mucosae of rectum
* Outer tube: puborectalis/ext. Doep exernal anal phincer mscle

Internal rectal venous plexus

S p h i n Cte r CO m p I eX Conjoined longitudinal muscle

Superficial external anal sphincter muscle

(skeletal muscle) trnal ana sphincer musce

Musculus submucosae ani

Fibers of tenia spread out to form longitudinal muscle layer of recium
Fibers from longitudinal muscle join circular muscle layer
Window cut in longiiudinal muscle layer to expose underlying

Circular muscle Layer

Levator ami muscle

Fibrous septum

Corrugator cutis
ani muscle

Perianal skin

Circular muscle of rectum

Transverse fibrous septum of ischiorectal fossa
Suboutaneous external anal sphincter muscle

Intermusculas
rroove (white
ine of Hilton)

Corrugator cutis ani muscle

FrOm Netter (1989) External rectal venous plexus



Anorectal Muscles

e Levator ani: major support of pelvic floor
 Puborectalis
« forms muscular sling around anorectal junction
e controls anorectal angle and hence plays an
Important role in fecal continence and defecation

Superficial scrotal (dartos) fascia
Scrotal septum

Deep (Buck’s) fascia of penis
Bulbospongiosus muscle with
investing (Gallaudet's) fascia removed

Ischiocavernosus muscle with
investing (Gallaudet’s) fascia removed

Inferior fascia of urogenital diaphragm
lschiopubic ramus
Central tendon of perineum

Superficial transverse perineal muscle with
investing (Gallaudet's) fascia removed

Subcutaneaus External anal

Superficial } i e
Deep sphincter muscle

. Superficial perineal (Colles') fascia {cut edges)

= ; -_ Transverse fibrous septum of ischiorectal fossa (cut)
Ischial tuberosity

Sacrotuberous ligament

Pubococcygeus

Puborectalis } Levator ani muscle

liococoygeus

Anococcygeal ligament (posterior extensions
of superficial external anal sphincter muscle)

Cluteus maximus muscle
Tip of cocowx

From
Sauerland
(1999)
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Embryoloqgy of Anorectal region

Primitive
urogenital
sinus

Il ,.:!I‘.'
Tourneux fold Urorectal septum

Right Rathke fold

T -Pertonaal

. cavily
Hindgut

e o Subdivision of embryonic cloaca by urorectal
septum

» Ectodermal anal pit and membrane rupture
/" and meet the endodermal anorectal canal

» Dentate (pectinate) line is the juncture

From Larsen (1997)




Blood Supply & Lymphatics:
The Dentate Line as a Watershed
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(anatomists:rectal = surgeons:hemorrhoidal)

From Kodner et al. (1999)



middle rectal v. superior rectal v.
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(anatomists:rectal=surgeons:hemorrhoidal) /&

 Anal cushions: 3 consistently placed
submucosal vascular plexuses formed
by anastomosis of rectal veins within \ = -
anal columns | e

» Anal cushions are normal—their vari- nierior rectal v,
cosity and prolapse is not B

* Internal hemorrhoids T mm———
» Above dentate line Types of hamorhotds

| Origin above
and below

dentate kne
(imternal and

Clngln low
dantale ling
{Extannal

il plexus)

e Generally painless
 External hemorrhoids
» Below dentate line

» Generally painful
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From Fry & Kodner (1985) CIBA . nemoros Mixed hemarrhoid



(anatomists:rectal=surgeons:hemorrhoidal)

Somatic innervation
 Pudendal nerve (52-54)
 Inferior rectal n.: sensory &
motor to muscles & mucosa
below dentate line
* Perineal n.: sensory & motor
to perineal region

Autonomic innervation
» Sympathetics from thoraco-
lumbar segments via sup. hypo-

gastric plexus & hypogastric nn.

» Parasympathetics from S2-54
(nervi erigentes)

» Unite in inf. hypogastric plexus

* Distributed to pelvic viscera &
sexual organs

From Moore & Dalley (2006)
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Nerve Supply to the Anorectal Region

(anatomists:rectal=surgeons:hemorrhoidal)
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Somatic innervation "
 Pudendal nerve (52-S4) _
e Inferior rectal n.: sensory & B ~ Supsrior hypogashic place
hypogastric
motor to muscles & mucosa %

. nerve e
below dentate line }.ﬁ i\

e Perineal n.: sensory & motor ,j |
to perineal region

o Inferior
hypogastric plexus

= vVesical plexus

Autonomic innervation e

« Sympathetics from thoraco- e /o

. __,;f?“ == —

lumbar segments via sup. hypo-= " <7280

gastric plexus & hypogastric nn. = 7%

« Parasympathetics from S2—S4  wuncc nenes
(nervi erigentes)

» Unite in inf. hypogastric plexus

= Rectal plaxus

s f B |
Pudendal nerve R i
: § = Froslatic plexus

» Distributed to pelvic viscera & levator ani N\ SOWGE_gS =g b oo e
sexual organs should be S2—-S4 ‘ X - s

From Clemente (1997)



Planes, Fasciae, and Spaces

Pragacral Fascia
Plane of Dissection
Masarectum ———

Fasciae:

» Presacral (Waldeyer’s) fascia

* Rectovesical (-vaginal; Denonvillier’'s) fascia:
middle rectal vessels

 Lateral ligg. (stalks): acc. middle rectal vessels

* Rectal fascia proper: rectum & mesorectum

Peritoneum
Vesical fascia
Rectal

Rexctal
fascia

Mesorectum
Presacral

fascia
(prevesical) Presacral
space (of Retzius) space

From Read & Kodner

: Rectovesical

Recto- { Retrovesical
vesical ¢ Prerectal (Denonvilliers’)
(1999) Arch. Surg. e - e

Levator ani muscle

Urogenital diaphragm
and fascia of

gmrnal Deep e, ) = \ & pelvic diaphragm
; Superficial — ' o e |

sphincter — RN e 2 E

muscle Subcutaneous—— e S '5 AN : Deep postanal space

Deep (Buck’s) fascia of penis= L Anococcygeal ligament
Superficial perineal (Colles’) fascia
Superficial perineal space (pouch or compartment)

Bulbospongiosus muscle and investing (Gallaudet's) fascia

Superficial postanal space (part
of perianal space)

Submucous space

perianal space  TOM Netter (1989)



Planes, Fasciae, and Spaces

Spaces:

i * Perianal space « Supralevator space

openicbrm « Intersphincteric space ¢ Presacral space
"™ e Ischiorectal space « Submucous space

» Deep postanal space < Rectovesical space

Retropubic space with . - .
wessels and nerves R 4 b = Peritoneum

Viesical fascia

Muscles lining wall

af lesser pelvis
Parietal pelvic fascia
Rectal
lschioanal (ischiorectal) fossa Levator ani fascia

with tuperior an d infericr fxse I
Presacra
fascia

From Sauerland (1999) Retropubic

(prevesical) Presacral
space (of Retzius) space
Recto- | Ketrovesical Rectovesical
vesical « Prerectal (Denonvilliers')
space | Retroprostatic Gscia
Urogenital diaphragm Levator ani muscle
_— ) ; and fascia of
E:;:;mal Deep = — i \ ; pelvic diaphragm
sphincter Superficial - 4 ) B p X
muscle | Subcutaneous— : o~ g R0 ' '5 AR ; Deep postanal space

Deep (Buck's) fascia of penis=™
Superficial perineal (Colles’) fascia
Superficial perineal space (pouch or compartment)
Bulbospongiosus muscle and investing (Gallaudet's) fascia

Anococcygeal ligament

Superficial postanal space (part
of perianal space)

Submucous space

perianal space  TOM Netter (1989)



Retrovesical Space
Prerectal Space
Presacral Space .
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Communication
of Spaces

COMMURICATION OF SPACES |

* Perianal space: around anus
below transverse septum
e Ischiorectal space: posteriorly e pace 1~
around anorectal region via | e
deep postanal space
e Supralevator space: posterior-
ly around rectum via pre-
sacral space

Supsrficial
Deep

lschiorectal Perianal Space LATERAL VIEW

fertanal Space

From Kodner et al. (1999) ANTERIOR VIEW COMMUNICATION OF SPACES




Sites of Anorectal Abscess

.'
Supralevator B
s abscess

e Supralevator
e ischiorectal
e intersphincteric

e perianal o4 3

Ischioanal (ischiorectal)
abscess

Internal
sphincter

Perianal
abscess

External

sphincter | ersphincteric (intramuscular

or submucosal) abscess

From Pfenninger & Zainea (2001)



Ischiorectal
Abscess

Contralateral communication
via deep postanal space

From Netter (1989)

Peritoneum

Viesical fascia
Hectal
fascia

Recial
fascea

Presacral
fascia

Retropubic

{prevesical) Presacral
space (of Retzius) ek - Space
Recto- | Retrovesical S 1 oy’ Rectowesical
vesical { Prerectal \ A ! Denonvilliers')
ST | Retroprostatic fascia

Levator ami mnscle
and 1ascia of

pelvic diaphragm
Deep postanal space
Ancoccygeal ligament

Uroggenital diaphragm

External
anal {

sphincier
muscle

Dgep (Buck's) fascia of penis=
Superficial perineal iColles”) fascia

Subscutaneous

Superticial postanal space (part
of peranal space)

Submucous space
Peranal space
Bulbospongiosus musche and investing (Gallawdet's) tascia

Superficial perineal space (pouch or compariment)

e Y

Urogenital diaphragm and

Superticial tramsverse perineal moscle
dount dwaayd o expose

Anterior extension of ischicrisctal fossa

Preanal communication (inconstant) between
righit and ledt ischiorectal fossae

Pus in ischiorectal fossa

Posterior communication between right and lei
ischiorectal fossae via deep postanal space
deep o anococoygeal ligamaent

Gluteus maxinies muscle and
Sacrotuberous ligament

feul awary) 1o expose

Posterion extension ol ischionectal fossa

Perineal view



Abscess & Fistula

* 95% results from a cryptoglandular
source

« Originate as intersphincteric abscess
« Can spread to other spaces

» Abscess in acute phase, fistula in
chronic phase

e Fistula in ano: fistula with external

opening in perianal skin & internal
opening at dentate line

From Fry & Kodner (1985) CIBA

Anorectal Abscess and Fistula in Ano
Cryptoglandular Origin Theory

Farmation of
fistula in ano

Acute abscess lormation
in intersphincierc plana

inllammation
of anal crypls

(origin] (acute phase) {chronic phase)
Extension of intersphincleric abscess ~THN A CRAIG D
v & CIEA
Acule Chranic
abscoss fistuls ;

Supraievator
abscess

Extrasphincleric
fisluia

Puboractalis
muscle
Inlersphinclenc
abscess (origing

Ischiorecial
abscess

Transsphincteric
fistula

Intersphincleric
fistula

Parianal
abscess

Chronic inflammation resulls in
communication of abscess sites
with surlace, causing fistulas

Upward extension of acute inflammation
resulls m supralevator abscess, laleral

in ischiorectal abscess. and downward
in paranal abscess
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