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RECTUM & ANAL CANAL
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Anal triangle(Posterior Perineum)

Posterior part of
perineum

Boundaries:

Anteriorly: imaginary
line joining two ischial
Tuberosities.

POSTEROLATERALLY:
sacrotuberous
ligament

Pubic symphysis

Urogenital iriangle lechiopubic ramus

Levator ani
Ischial iuberosity

Sacroluberous
figarment
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Ischioanal (ischiorectal) fossa:
A perineal space on both side of anal canal.
Wedge shaped with apex directed upwards.
Lateral wall vertical and medial wall sloping downward and medially.

Fat filled: allows expan5|on of rectum and anal canal durmg
defecation. ~

www.FirstRanker.com
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Ischioanal (ischiorectal) fossa:

Measurements:
Vertical- 5cm
Anteroposterior- 5cm

Transverse- 2.5cm

www.FirstRanker.com
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Ischioanal (ischiorectal) fossa:

Boundaries

Laterally : obturator internus
and its fascia & ischial
tuberosity

Medially: levator ani covered by
anal fascia & external anal
sphincter

Anteriorly: superficial and deep
transverse perineal muscles.
Posteriorly: sacrotuberous
ligament covered by Gluteus
Maximus

Apex: fusion of obturator and
anal fascia

Base: skin and superficial fascia

www.FirstRanker.com



il A 0B QRENCAT IS o F RN

Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

Ischioanal (ischiorectal) fossa:

Lunate fascia:

Lavalor an
| o= Obluralor intems
Arched fascia in ischiorectal _ '

fossa. \ ' +j i
Infeor fascia o pelvic diaphvagm
Starts from the periosteum
of ischial tuberosity makes \
medial wall of pudendal ‘
canal, lines obturator fascia ‘.

goes towards apex and
lines anal fascia blends with *
it at the level of white line of f, ; R
Hilton.

Summit of this facia called |\ Falofom process of sacroluberous igament
tegmentum. Peranelfascia  Parianal space flled wih ft(sma sept)

www.FirstRanker.com
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Pudendal or Alcock’s canal:

Fascial tunnel in lateral e
wall of ischiorectal fossa i -, - Ohtmirienus

: : erahudral |
2.5cm above ischial mmﬁm s - ihin
tuberosity. ~ forfasca ofpee dephagn

Suprategmentl spacs
Formed either by Dyt Wi
litti f obt : mnmulanalu.pemmr\' ot Lunaie fscia

spli . ing of obtura c?r I T —
fascia or by separation . i
between lunate and Crofonghdie o -+~ 24T Bl lon
obturator fascia or by %‘

e L. . / ol
splitting of perianal Wh e of - Fitomprcesof s e

fascia. P s Poranlspe led v ! sl sy
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Pudendal or Alcock’s canal:

*Extends from lesser sciatic foramen to posterior limit of deep perineal
space.

econtents: internal pudendal vessels & pudendal nerve
and its 2 branches- dorsal nerve of penis/clitoris and
perineal nerve.

foreman

Sacrospinous
ligament

Sacroctuberous
ligament

Pudendal canal o iaesipay st wine

Deep periﬁeal pouch

www.FirstRanker.com
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Parts of ischiorectal fossa:

Suprategmental:
above lunate fascia
contains loose fat.

Ischiorectal space
proper: between
lunate and perianal
fascia. Contain fat
with fibrous tissue.

Perianal space:
between perianal
fascia and skin.
Contains loculated fat
in tight fibroelastic

A

- ":.f A [nfeiorfacia of pelvic diaphragm

Levator ani 'S n Suprategmental space

Ischioanal space proper

il

' [unatefaama

1l & .
e (0tUrator fascla
'L

|

Lo Perlanal space

Sphincter an Obturator Muscle

externus

Ischial Tuberosity

Perianal slm

compartments.
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Contents

*Internal pudendal vessels and pudendal
nerve

*Inferior rectal vessels and nerve
ePosterior scrotal/labial vessels and nerves

*Perineal branch of 4th and perforating
branch of 2" and 3rd sacral nerve.

*Fat pad.

www.FirstRanker.com



il A 0B QRENCAT IS o F RN

l Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

APPLIED ANATOMY

Ischiorectal abscess:
loose fat so an abscess in
this region may grow to a
large size before
producing pain.

| Abscesses 7/

A - Supralevator
B - Intersphincteric \ §
\\ C - Ischiorectal |
\D - Perianal

Perianal abscess: fat is in
tight compartments so
the abscess is very
painful due to tension
caused by building pus.

Fistula Tracts

1 - Intersphincteric
2 - Trans-sphincteric
3 - Suprasphincteric
4 - Extrasphincteric

Abscess bursting in the
anal canal may produce
fistula in ano.

www.FirstRanker.com
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APPLIED ANATOMY

Pudendal block: for perineal anesthesia.

Generally done in 2nd stage of labour to perform or repair
episiotomy.

Transvaginal and Transperineal approach.

Dorsal n. of clitoris, ~ Perineal n. Ischial spine

Labium minus

Inf. rectal n,
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RECTUM
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Right colic
{hepatic) flexure

Transvarsa colon

Superior
mesanternc
artery

Haustrum

Ascending colon
lleum

lleocecal valve

Cacum

Vermitorm appandix
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LARGE INTESTINE

External anal sphincter

Left colic
(splenic) flexura

Transverse mesocolon

Epiploic appandages

Descending colon

Cut edge of mesentary

Temae col

Sigmeid colon

www.FirstRanker.com
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LARGE INTESTINE

3 unique features:
* Teniae coli — Three bands of longitudinal smooth muscle.
*Haustrations — Pocket like sacs caused by tone of teniae coli.

*Epiploic appendages — Fat-filled pouches of visceral
peritoneum.

* Subdivided into Caecum, Appendix, Colon, Rectum &
*Anal canal

www.FirstRanker.com
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Rectum
. W . ﬁ/ ﬂﬂ

e Introduction . = AL

e Extent ' : | :

e Course &

directions

e Relations

e Mucosal folds
e Blood & nerve
supply

e Supports

e Applied
anatomy
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INTRODUCTION

Terminal part of large intestine before anal canal.
* Cardinal features of large intestine — absent
*Length—12 cm

*Diameter — upper part 4 cm, lower part dilated as rectal
ampulla

* Curved in both sagittal and coronal planes

* Function — temporary storage of fecal matter;distension
causes desire to defecate

www.FirstRanker.com
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Extent

Urinary bladder Peritoneum Ureter Rectum

mesocolon —
recto-sigmoid Pubic
junction. e
. External
*Ends slightly below et
. sphincter
and 2- 3 cm in front
of tip of coccyx —
anorectal junction. Fene
* Males — at level of - e
apex of prostate. el \
| Urogenita
; diaphragm
External
urethral
FreatHs 5
(@) Male . FirstRanker.com Urethra [see part {c]]
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Course and directions

e Beginning and end lie in median plane
e 2 AP curvatures

e Sacral flexure — follows curvature of sacrum and coccyx
e Perineal flexure — backward bend in anorectal junction

e 3 |ateral curvatures Latview  APview
e Upper — convex to right
. Upper
e Middle — convex to left Sacral flexure
— most prominent
e Lower — convex to right middle

Perineal flexure
lower

RVATURES

0

¢

www.FirstRanker.com
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Peritoneal relations

e Upper 1/3 —in front and sides

e Middle 1/3 — only in front

e Lower 1/3 — devoid of peritoneum

— Dilated to form ampulla

— Below rectovesical pouch in males

— Below recto uterine pouch in females
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Visceral relations

e Anteriorly - in males

— Upper 2/3 -
rectovesical

pouch with coils of
Intestine

— Lower 1/3 — base of
urinary bladder, ureters,

Urinary bladder Peritoneum Ureter Rectum

Fubic
symphysis

External
urethral
sphincter

. . Penil
seminal vesicle, vas and it
prostate
External
urethral
meatus
{a] Male

www.FirstRanker.com
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Visceral relations

e Anteriorly in females
e Upper 2/3 —recto- uterine pouch with coils of intestine and sigmoid
colon, pouch separates the rectum from uterus and upper part of vagina

e Lower 1/3 — lower part of vagina

Uterine tube

Ovary - 4 column

Uterus # | A%

Tl

Urinary bladder

Symphysis

pubis

Mons
pubis

! S N =
Urethra -' ===

Clitoris
Urethral orifice

e : - - .-
p 5 -

Vaginal orifice

Labium minus “Labium majus
www.FirstRanker.com
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Visceral relations
e Posterior in both sexes.
— Lower 3 sacrum, coccyx and anococcygeal ligament
— Piriformis, coccugeus and levator ani
— Median sacral, sup rectal and lower lat sacral vessels

— Sympathetic chain with ganglion impar, ant primary rami of S3-5, Co1,
and pelvic splanchnic nerves

— Lymph nodes, lymphatics and fat

www.FirstRanker.com
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POST. RELATIONS
POST. RELATIONS

Symp. chain

edian sacral A.

Piriformis

S-4 nerve &
Lower lat. Sacral artery

Rule of Three

e 3 Bones & ligs.
e 3 Muscles Co-1 nerve

S-5 nerve

anglion impar
+——Coccyx
» 3 Vessels

¢ 3 Sets of nerves
¢ 3 Other structures

Levator ani « Anococcygeal ligament

www.FirstRanker.com
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Mucosal folds

e 2 types of folds
— Longitudinal — temporary, in lower part, disappear on distension

— Transverse / Houston’s valves — permanent

ot Lol PRt
- . Bt LT
www.FirstRanker.com
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INTERIOR OF RECTUM: MUCOSAL
FOLDS

Upper fold
e At commencement ( S-3)
e12 cm from anal orifice

«From Rt. Lt. Ant. wall ;Mfﬁ f?kﬂual:};[:l;ligent
B - e e 2.5cm above M F
Middle fold I _ - ok e From Lt. wall
» Largest & most constant
* Projects from Rt. Wall
At jn. of upper 2/3 with
lower 1/3

* 5 cm above anal margin f
» Forms Neleton'’s sphincter |

U Recto-sigmoid junction

+..«—Peritoneal reflection

t -.L%—Levatnr ani
Lower fold - 7
e Inconstant ‘ "‘u J ‘
* Projects from Lt. wall oo
e 2.5 cm below middle fold 0+

norectal junction

i I-: .'|
1 -.__ a2
-L |

by

51* 3

¥ Valves of HOUSTON

www.FirstRanker.com
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TRANSVERSE MUCOSAL FOLDS

Midline
IR Middle Tr fold
A
E Lower
Tr. fold
C—
Lower end

Three valves of rectum stop feces
from being passed with gas

www.FirstRanker.com
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Blood supply

Superior rectal
artery.

Internal iliac

artery Al
_Midd{e rectal % _ |
arter . ' -
You | Levator ani
~ Internal &\ ]
pudendal. ) N et .
artery Inferior rectal
: N artery

I:“ig. 2.51(c) Arterial supply of rectum and anal canal.

www.FirstRanker.com
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Venous drainage

Superior rectal
vein (Portal)

Internal iliac vein

Middle rectal b
vein [Systemic)

W

Levator ani Sphincter ani
internus
internal rectal
venous plexus sphincter

ani externus,
Internal pudendal
vein

External rectal Inferior rectal
venous plexus vein (Systemic)

www.FirstRanker.com
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Lymphatic drainage

e Upper 7% - sup
rectal vessels ->
para rectal &
sigmoid nodes ->
inf mesenteric
nodes

e lower % - middle
rectal vessels ->
internal iliac nodes

Abdominal aorta

Common iliac artery

Left common iliac nodes

Pararectal nodes

: Left internal iliac nodes
Right internal iliac nodes

External iliac artery

Internal iliac artery

Levator zni
Anal vahes
|.I‘:|."'__l...- 1 LR
Y . o oy -
0 g 3 @/ —Horizontal set of
e i i superficial inguinal nodes

www.FirstRanker.com
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Nerve supply
e Sympathetic—L 1-2
e Parasympathetic—S 2-4
e Distension — Parasympathetic

e Pain - both

www.FirstRanker.com
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Supports

e Pelvic floor by levator ani

e Waldeyer’s fascia — lower part of rectal ampulla to sacrum,
contain sup rectal vessels and Lymphatics

e Lateral ligaments — contain middle rectal vessels, nerves
e Rectovesical pouch
e Pelvic peritoneum

e Perineal body

www.FirstRanker.com
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APPLIED ANATOMY

*PR EXAM
* PROCTOSCOPY
* RADIOLOGICAL STUDIES

* PROLAPSE AND
INTUSUCEPTION

* POLYP

* CARCINOMA

www.FirstRanker.com
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Applied anatomy|
RECTUM: DOUBLE CONTRAST STUDY

Sacral promontory

- Contrast medium
in sigmoid colon

Sacrum

Fresacral [retrorectal] space

Rectum [inflated)

Acetabular margin
[surrounding head of Fermur]

www.FirstRanker.com
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RECTAL INTUSSUSCEPTION & RECTAL PROLAPSE

www.FirstRanker.com
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PROLAPSE OF RECTUM

e Complete - consists of
full thickness of rectal
wall.

e Partial prolapse - only

mucous membrane of

rectal wall.

www.FirstRanker.com
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RECTAL POLYP

Growth or mass
Protruding from the

mucous membrane

www.FirstRanker.com
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ANAL CANAL

www.FirstRanker.com



il A 0B QRENCAT IS o F RN

l Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

INTRODUCTION

*Terminal part of alimentary
tract,begins at ano-rectal junction.

*Rectal ampulla suddenly narrows at
ano-rectal junction 2-3 cms infront
and slightly below tip of coccyx.

*From ano-rectal junction canal
passes downwards & backwards
through Pelvic diaphragm.

*Opens at anal orifice situated in the
cleft between buttocks 4 cms below
& in front of tip of coccyx.

www.FirstRanker.com
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Hip bone

S,

Pubic
symphysis

80° anorectal angle Puborectalis
(perineal flexure) at Wall of
anorectal junction anal canal

www.FirstRanker.com
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Ano-rectal junction in male
corresponds to apex of prostate
4 cms in front of tip of coccyx

www.FirstRanker.com
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Features
Anterior wall shorter than posterior wall
Surrounded by sphincter ani muscles
Canal closed except during defaecation
Measurements

Length (adult) 3.8 cms
Breadth when empty
lateral walls approximated
(antero-posterior slit)

www.FirstRanker.com
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RELATIONS

In front:

1. Perineal body

2. In male — bulb of penis & spongy
urethra

In female — Lower part of post. wall
of vagina

Behind:

Ano-coccygeal raphe

Fibro-fatty tissue bet’ peri-anal skin

& raphe Levator ani Anal fascia

On each side: Fasc lunata
Ischio-rectal fossa and Supra-legmental space Longitudinal muscle of rectum
. h i .

its contents e s e Conjoint fbro-elastic sheat

Pudendal canal with contents - Anal valves (Pectiate line)

Sphincter ani internus
Inferior rectal vessels

and nerve o
Hilton’s lme
[schiorectal space

Sphincter ani externus / Fen-anal space
www.FirstRanker.com
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INTERIOR OF ANAL CANAL

Divided by pectineal line &
Hilton’s line into 3 areas
1. Upper (15 mm)

2. Intermediate (15 mm)

3. Lower (8 mm)
(Anal verge)

Anal columns

Endodermal

UppEr part
Anal valves —— }“P'P i
(13mm long)
Pectinate line —— LANA A A A\ 1<
Pecten — .
i Fctodermal

White line (of Hilton)

Anal verge

A

Anal onfice

>lower part
(23 mm long)

www.FirstRanker.com
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FEATURES IN THE UPPER PART OF ANAL CANAL

1. Anal columns (columns of Morgagni):
These are permanent longitudinal mucous
folds numbering 6 to 10. They contain
radicles of the superior rectal vein.

2. Anal valves (valves of Morgagni): These
are crescentic folds ofmucousmembrane
which connect the lower

ends of adjacent anal columns. The free
margins of thesevalves are directed upward.
The position of these valves is indicated by
the wavy pectinate line (also calleddentate
line).

3. Anal sinuses: These are vertical recesses
between the anal columns and above the anal
valves. The ducts of tubularanal glands
present in the submucosa open in the floor

Anal columns

Anal valves —

Pectinate [ine
Pten —

L

W Ine of Htow14’—/

Al verg %“ |

Anal onfice

Endodermal
e par
[15mm fong

Ectodermal
lowerpar
(2 mm |ong]

Of anal sinuses. www.FirstRanker.com
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FEATURES IN THE LOWER PART OF ANAL CANAL

(a) Upper region (often called pecten): It is
15 mm long and extends from the pectinate
line to Hilton’s line. It is lined by the non-
keratinized stratified squamous epithelium.
The mucous lining in this region appears
bluish in colour due to underlying dense
venous plexus and is adherent to the
underlying structures.

(b) Lower region of lower anal canal: It is
about 8 mm in extent and lined by the true
skin containing sweat and sebaceous gland.
It shows pigmentation. In adult males,
coarse hairs are often found around the anal
orifice.

www.FirstRanker.com
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quamocolumnar
Junction

Rectum

Anal Columns
of Margagni

Pectinate or
Dentate Line

Internal
Sphincter Muscle

Anal Crypt

Anal Gland

BE
55
z=

Surgical Anal Canal

Sweat Glands and Anal Verge Anoderm External
Hairs in Perianal Skin Sphincter Muscle

www.FirstRanker.com
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PECTINATE LINE
*Muco-cutaneous junction of
anal canal

*Corresponds with position of
anal valves

Situated at the middle of
internal sphincter

*Divides anal canal into upper
and lower areas (proctodeum)
which are different in
development, blood supply,
lymphdrainage and in nerve

Surgical ..ﬂin al Canal
-

Anatomical
Arnal Canal

Sweat Glands and
Hairs In Perianal Skin

www.FirstRanker.com

Rectum

Anal Columns
/ of Morgagni

Pectinate or
Dentate Line

Internal
Sphincter Muscle

Anal Crypt

Anal Gland

External
Sphincter Muscle

Anal Verge Anoderm

SU pp y www.FirstRanker.com
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Distinction

Destination of
lymph
drainage

Epithelium

www.FirstRanker.com

Above Pectinate line

Internal iliac lymph nodes
(pararectal lymph nodes)

Columnar epithelium (as is
most of the digestive tract -
the line represents the end of
the part derived from the hind

gut)

www.FirstRanker.com

Below Pectinate line

Superficial inguinal lymph nodes
(Below Hilton’s line)

Stratified squamous epithelium,
non keratinized (until Hilton’s
white line, where the anal verge
becomes continuous with the
perianal skin containing
keratinized epithelium)

Embryological
origin

Endoderm

Ecotoderm

Artery

Superior rectal artery

Middle & inferior rectal arteries

Vein

Superior rectal vein

Middle & inferior rectal veins

Hemorrhoids
classification

Internal hemorrhoids (not
painful)

External hemorrhoids (painful)

Nerves

Inferior hypogastric plexus

Inferior rectal nerves

r r r

FratRericercon
v VVVL.T TTOLT\QA - T
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HILTON’S LINE

It is a color contrast bet’
bluish pink area above and
black skin below

The line is represented by
inter-sphincteric groove at
the lower end of the internal
sphincter

Indicates lower end of
internal sphincter

www.FirstRanker.com

Dentateline
Whiteline

www.FirstRanker.com

L\ Analcolums

Anal valves

www.FirstRanker.com



SRR IE-AY AL iRl L SLE Y]]

il l Firstranker's choice

www.FirstRanker.com

www.FirstRanker.com

SPHINCTERS OF THE ANAL CANAL

Two —
SPHINCTER ANI INTERNUS

Internal & external, surround the anal canal.

Involuntary sphincter,Thickening of circular muscle of lower part of rectum

Surrounds upper 3/4th of anal canal

Lower end corresponds with Hilton’s line

Middle corresponds with pectinate line

Internally the sphin. Is separated from mucous membrane by internal venous plexus
Externally separated from ext. sphin.Muscle by Conjoint sheath derived from levator

ani and longitudinal muscles of rectum

Anal column

Internal anal sphincrer

[ Deep part\
Superficial part

_Subcutaneous part 4(—,

m____;’/f

TRy

}.

External anal
sphincter

Inters Ph InCteric groove

faadece o o ol I P
e RE-OrrTHEe Ry

Anal sinus

Circular muscle
coat of rectal wall

Longitudinal muscle
coat of rectal wall
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SPHINCTER ANI EXTERNUS

Voluntary sphincter
Surrounds entire length of anal canal
Consists of 3 parts — Subcuatneous,Superficial & Deep

Anal column -
Internal anal sphincter

Deep part 4.

.4-'

Circular muscle

: coat of rectal wall
Anal sinus -

Longitudinal muscle
coat of rectal wall

Puborectalis

Y ~——Pectinate line
ﬁ i Conjoint longitudinal
] coat of anal canal

Anal valve

TOLERN A=
i([l_[l':l:ll:
ey

External anal

sphincter{' Superficial part

| Subcutaneous part 46
._F'"

——Penanal fascia

Perianal space

|TI'EE'F5P1'IIHC{'E!'IE groove

(white line of Hilton) Anal intermuscular septum
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Nerve Supply of Sphincter

1. The internal sphincter is made up of smooth muscle and
supplied by the autonomic nerve fibres (sympathetic and
parasympathetic), hence it is involuntary.

2. The external anal sphincter is made up of striated muscle
and hence, supplied by the somatic nerve—inferior rectal
nerve and perineal branch of 4th sacral nerve. It is
therefore under voluntary control.
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CONIJOINT FIBRO — ELASTIC SHEATH

Formed by longitudinal muscle of rectum blending at ano-
rectal Junction with puborectalis part of leavtor ani

Sphincter ani internus

Circular muscle

Longitudinal muscle

Para-rectal

Pelvi-rectal space

iV Lateral ligament of rectum
(with middle rectal vessels)

Levator ani

Anal columns

Conjoint fibro-elastic sheet

Sphincter ani externus

Hilton’s white line
Anal valves

Anal papillae ] =—— ,
www.FirstRanker.com 1-4 = Houston’s rectal valves
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BLOOD SUPPLY

Superior rectal
artery

Internal 1liac
artery

Middle
;:2?; [Levator ani
Internal Inferior
pudendal rectal
artery artery
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VENOUS DRAINAGE

Superior rectal vein (Portal)
/,'I [nternal iliac vein
Middle rectal vein /
(Systemic)

Levatorant Sphincter ani internus
AL ‘;giﬁz Sphincter ani externus
Internal pudendal vein

External rectal venous Inferior {ectal vein

plexus | (Systemic)
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LYMPHATIC DRAINAGE

Left common iliac nodes

Internal 1liac nodes
Para-rectal nodes

Levator ani

Superficial inguinal

lymph nodes —2®@ oo?®
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APPLIED ANATOMY

Fibrous tracts communicating with two
surfaces Ano-rectal mucosa and skin
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Normal Veins Internal & external haemorrhoids
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ANAL CLOCK

RIGHT
LATERAL

Na; cLeF"

11 O’ clock

3 O clock

7 O’ clock
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rectum
pelvic floor
muscle —i
internal anal
sphincter

external anal
sphincter

anal sentinel anus skin
fissure pile

The anus with an anal fissure

Sentinal pile is a tag formed
by a ruptured anal valve

www.FirstRanker.com



il i1 (A=l Rl-d Bl =) WLSLE Y Q]

Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

PR - Per rectal examination
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