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Anatomy of the
Rectum and Anal Canal
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The majority of anorectal suppurative disease results from infections of the anal
glands (cryptoglandular infection) found in the intersphincteric plane. Their ducts
traverse the internal sphincter and empty into the anal crypts at the level of the
dentate line. Infection of an anal gland results in the formation of an abscess that
enlarges and spreads along one of several planes in the perianal and perirectal

spaces. T
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Structure

The mucous membrane of the upper half of the anal canal
is derived from hindgut entoderm .It has the following
important anatomic features:

It is lined by columnar epithelium.

from
hindgut

Types of Epithelium s pectinate
line
from
proctodeum
Stratified snuamous  Stratified cuboidal ‘J ) :
/ hindgut
=1 i i '_.-‘
l II t MUSCULAR WALL A (endoderm)
s OF RECTUM /
kL4 |
H | % f
Mucous_ | /
MEMBRANE L/ 'l
e
4 INTERNAL HEMOR- |
ml:-.:'r::'l‘:l: s+ 5 RHOIDAL PLEXUS l'.
COLUMNS OF B | \
MORGAGNI DILATATION
VALVE OF OF WEIN
MORGAGNI
COMMUNICATION BE-
. TWEEN INTERMAL ANC
b EXTERMNAL HEMDOR- /
whrre omet RHOIDAL PLEXUS 7
INTERMAL 2
BPHINCTER proctweum
EXTERMAL
SPHIMNCTER (eCtoderm)

LOMGITUDINAL

sxin il TENGINOUS FIBRES pectinate line anal canal

SUBCUTANEOUS
CELLUL&AR TISSUE




Blood

vessels “— Transitional zone

"'"J"' T 1— = Dentate line Anal
e

Sphincter . \
L A
: canal

muscles % k 5]
O b
- —'="— — — Anal verge

Muz:

Mucasa

Anal margin
(perianal skin)

s ) ga: il Tl Si(Esaladl a2 Ly L Lay .

m}u\uuuu\&wgg Lgs..d\j&jjd\um.d\u.udmm
The Pectinate Line (also known as the Dentate or Mucocutaneous .
Line) is a clinically important landmark due to the fact that it is
visible and approximates the level of certain anatomic changes that
will be discussed below. It lies at the inferiormost level of the anal
columns and indicates the junction of the superior part of the anal
canal (derived from the embryonic hindgut:ectoderm) and the
inferior part (derived from the embryonic

proctodeum:endoderm). It is this difference in embryonic origin
which gives rise to differing arterial, venous, and nervous
connections (above and below this line)



It is thrown into vertical folds called anal columns,
which are joined together at their lower ends by small
semilunar folds called anal valves (remains of proctodeal
membrane)
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Skandalakis JE, Colborn GL, Weidrnan TA, et al: Skandalakis’ Surgical
Anatomy: http:ffwww.accesssurgery.com

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.
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Laterally: The fat-filled
ischiorectal fossae .
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Hemorrhoids

internal external



The distal end of the hindgut terminates as a blind sac of ento-
derm called the cloaca (see Fig. 7.8). The cloaca lies in contact
with a shallow ectodermal depression called the proctodeum.
The apposed layers of ectoderm and entoderm form the cloacal
membrane, which separates the cavity of the hindgut from the
surface (see Fig. 7.8). The cloaca becomes divided into anterior
and posterior parts by the urorectal septum; the posterior part
of the cloaca is called the anorectal canal. The anorectal canal
\forms the rectum and the upper half of the anal canal. The fining

and that of the infarior half of the anal canal is formed from the
ectoderm of the proctodeum (see Fig. 7.8). The sphincters of the
anal canal are formed from the surrounding mesenchyme. The
posterior part of the cloacal membrane breaks down so that the
gut opens onto the surface of the embryo.

Imperforate Anus
About 1 child in 4000 is born with imperforate anus caused by an
imperfect fusion of the entodermal cloaca with the proctodeum,

Superficial Fascia

The superficial fascia of the urogenital triangle can be
divided into a fatty layer and a membranous layer.

The fatty layer (fascia of Camper) is continuous with
the fat of the ischiorectal fossa (Fig. 8.12) and the superfi-
cial fascia of the thighs. In the scrotum, the fat is replaced

by smooth muscle, the dartos muscle. The dartos muscle
contracts in response to cold and reduces the surface area
of the scrotal skin (see testicular temperature and fertility,
page 131).

The membranous layer (Colles' fascia) is attached
posteriorly to the posterior border of the urogenital dia-
phragm (see Fig. 8.12) and laterally to the margins of the

FIGURE8S A. Normal tributary of the superior rectal vein within the anal column. B. Varicosed tributary of the superior rectal
vein forming the internal hemorrhoid. Dotted lines indicate degrees of severity of condition. €. Positions of three internal
hemorrhoids as seen through a proctoscope with the patient in the lithotomy position.



1st Degree: No Prolapse
Just prominent vessels

2nd Degree: Prolapse (come out) with strain
but spontaneously reduce (go back in)

3nd Degree: Prolapse with strain
and have to be pushed back in

4nd Degree: Prolapsed out and
cannot be reduced or pushed back in
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Thrombosed External Hemorrhoids
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Abscess Anatomy




axternal drainage
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Endoanal ultrasound is used to evaluate the layers of the anal canal. Internal anal
sphincter, external anal sphincter, and puborectalis muscle can be differentiated.

Endoanal ultrasound is particularly useful for detecting sphincter defects and for

outlining complex anal fistulas.

Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews JB,
Pollock RE: Schwartz’s Principles of Surgery, 9th Editian: httpi/fwww.accessmedicine.com

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.



A. Endoanal ultrasonography showing the normal layers of the anal canal. B.
Endoanal ultrasonography with anterior sphincter defect from birthing injury. EAS =
external anal sphincter; IAS = internal anal sphincter

Subepithelial
tissues

Longitudinal
muscie

rce: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews JB,
ock RE: Schwartz’s Principles of Surgary, 9th Editian: http:f/www.accessrmedicii

yright © The McGraw-Hill Companies, Inc. All rights reserved. Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews 1B,

Pollock RE: Schwartz’s Principles of Surgary, 9th Edition: http://www. accessmedicine.com
Copyright @ The McGraw-Hill Companies, Inc All rights reserved.
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How do nonoperative medical therapies (nitroglycerin,
calcium

channel blockers, and botulinum toxin) compare with
placebo and

lateral internal sphincterotomy in the treatment of anal
fissures?

ANSWER:Nonsurgical therapies are superior to placebo
but inferior to

lateral internal sphincterotomy for healing anal fissures.






Acute gastrointestinal (Gl) Jall aagll oyl o
hemorrhage

) o e g i g bae Ol jallaty Aailh Ay ) e A1
Gkl s Al gl Gl (e dihaie (gl (e Lty g ann

OS1Y Lel bsle eay 3l 3 by y (308 oldia (S 3G o
.\..S' L_;C.A:\é !» o



M}Jyﬁ\ u\}zw\

e gz lall el g LIS a3
boglll J& JSdy o) B yaal ad £ Hematemesisad) 58,1
.coffee grounds

i3 AN (g aal) AT uym e dll o)) Ay ga g

&AUJUM ﬁw@&ﬁdhu\%ﬁbg&ﬁ\dﬂg,gﬂﬁw
UJ\ dalad (L gadt 4081 § 581 Aaalal) dazal) 3 jlas

methemoglobin {525 gasgine

(o OB jaaf a3 7 95 Hematochezia (e basis, 2
MJAUJSAAML,JAMUJJ\L;\UJ;MYJMM\JA&CM\
L a1 e Lgle

2 Al gl B Al (il o Jay L g8 s:melenalsid 1isad .3
339 M\u.b oJ\gJadL\dAAYJ daxall B jlas



’ agll o il
sl il acag]



TABLE 46-3 Differential Diagnosis of

Lower Gastrointestinal Hemorrhage
SMALL BOWEL

COLONIC BLEEDING 95% BLEEDING 5%

Diverticular disease 30%-40%  Angiodysplasias

Anorectal disease 5%-15%  Erosions or ulcers
{potassium, NSAIDs)

Ischemia 5%-10%  Crohn’s disease

Neoplasia 5%-10%  Radiation

Infectious colitis 3%-8% Meckel’s diverticulum

Post-polypectomy 3%-7% Neoplasia

Inflammatory bowel disease 3%-4% Aortoenteric fistula

Angiodysplasia 3%

Radiation colitis or proctitis 1%-3%

Other 1%-5%

Unknown

10%-25%
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Acute lower gastrointestinal bleeding

Yes Assess for anorectal outlet bleeding
Digital rectal exam and anoscopy

Initiate appropriate therapy

Rule out upper Gl bleeding
NGT aspirate or EGD positive

Minor bleeding (intermittent)

Major bleeding (persistent

- No lesion visualized
~and/or continued bleeding

Colon or small bowel
identified as source

Small bowel series
Enteroclysis

Enteroscopy
(Capsule endoscopy

Subtotal colectomy with
ileorectal anastomosis or
small bowel resection

Localize bleeding:
Serial clamping or intraoperative
_enteroscopy followed by resection:



@ute Lower Gl BIe@

History/Physical
Access/Resuscitate

CBC/Coags/Type

and cross

e

i I
@ative for blood

@tive for b@

( Oral purge )

Colonoscopy )

Treat UGIB

Positive
colonoscopy

Therapeutic

Negative
colonoscopy

Positive EGD

1 B

@ve bleeding

@sult gastroenterology, surgery

]
| |
@w active bl@ @k active bl@

I
(Negative scan)

Angiography

Therapeutic
angiography

o alternate test (ie, TRBC scan
or angiography or colonoscopy)
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identified
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Angiography or tagged
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[ Observation ]
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Consider DBE,
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Intact skin surface

Expansile growth
Capsule

Homogeneous
cut surface

slida (o Iamy JUSTY) o) ) sal) 938

Ulcaration of skin

Invasive growth Lymphatic invasion
\ /

s 7 |

Inhomogeneous Vessel
cut surface Necrosis Hemorrhage invasion



Example of Normal Growth

Dead cells
shed from
outer surface

Epidermis Cell migration

';, T.r":,r.'.‘ - 4_“, T

Dividing cells ;i ""-’m-’ﬂ:n‘!’ui‘ 18805,

in basal layer >

Dermis




Loss of Normal Growth Control

Normal I
cell division ('I'
NG —
Cell Suicide or Apoptosis

Cell damage—
no repair

Cancer
cell division

N

First Second Third Fourth or
mutation mutation mutation later mutation

Uncontrolied growth




copic Appearance of Canc

Normal Cancer

Q ‘ e Large number of irregularly

S
Q)L O ¢ ‘ shaped dividing cells

O Large, variably shaped nuclei

( 3 Small cytoplasmic volume
Q relative to nuclei

(L )) Variation in cell size and shape

Loss of normal specialized
cell features

\,,c)} I} 5 } Disorganized arrangement
3 ofcella

W‘% Poorly defined tumor boundary
\J

Normal

Cancer

Normal and Cancer Cells

Structure

— Large cytoplasm
— Single nucleus
— Single nucleolus
— Fine chromatin

Cytoplasm
Nucleus
Nucleolus

Chromatin

Cancer

— Small cytoplasm

— Multiple nuclei

— Multiple and large nucleoli
— Coarse chromatin



Different Kinds of Cancer

Some common
carcinomas:

Lung

Breast (women)

Colon

Bladder
Prostate (men)

Leukemias:
Bloodstream

Lymphomas:
Lymph nodes

Some common
sarcomas:

Fat
Bone

Muscle




Naming Cancers

Cancer Prefixes Point to Location

Prefix
adeno-
chondro-
erythro-
hemanglo-
hepato-
lipo-
lympho-
melano-
myelo-
myo-
osteo-

Meaning

gland

cartilage ]

g b.ood.
bo

T R L p—

liver
fat

lymphocyte
pigment cell
bone marrow
muscle

bone




Low-Strength Radiation

Skin
Cancer
Incidence

ngh-Strength Radiation Annual Sunshine

(UV radiation)

Leukemia
Incidence

X-ray Dose
(atomic radiation)




Why Cancer Is Potentially Dangerous

Liver

Melanoma
{(initial tumor)

.

Melanoma
cells travel
through
bloodstream
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2006 Estimated US Cancer Cases™

Men Women v To
Prostate 33Y 675,300 658,800 31% Breast

Lung & bronchus 3Y% 12% Lung & bronchus
Colon & rectum Colon & rectum
Urinary bladder 5% 6%  Uterine corpus
Melanoma of skin 5% 4%  Non-Hodgkin

: . Lymphoma
Non-Hodgkin ymp
lymphoma o Melanoma of skin

Kidney 39 3%  Thyroid
Oral Cavity 3% 3% Ovary
Urinary bladder
Leukemia >
Pancreas

Pancreas =
= 22%  All Other Sites
All Other Sites 18%

*Excludes basal and squamous cell skin cancers and in situ carcinomas except urinary bladder

Source: American Cancer Society, 2006
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Genes and Cancer

Viruses

Chemicals Radiation

Chromosomes
are DNA
molecules




Virus inserts
and changes
genes for

TAVAVAVL cell growth

Cancer-linked virus

@t

Examples of Human Cancer Virus

Some Viruses Associated with Human Cancers
Virus Type of Cancer

Epstein-Barr virus Burkitt's lymphoma
Human papillomavirus Cervical cancer
Hepatitis B virus Liver cancer

Human T-cell Adult T-cell leukemia °
lymphotrophic virus §

Kaposi's sarcoma- Kaposi's sarcoma
associated herpesvirus



The loss of a tumor suppressor gene function is like
having a brake pedal that does not function properly,
thereby allowing the cell to grow and divide
continually.

Tumor Suppressor Genes

Normal cell

Remove or inactivate
tumor suppressor genes

e T | b4
Cancer cell CaR Ay | Damage to ¥
" \ both genes
\ leads to

Mutated/inactivated
tumor suppressor genes




Oncogenes Oncogenes are le proto-
oncogenes in t Mutant Forms of Proto-Oncogenes  [GReeliigel

However' ond Inactive growth factor receptor Inactive intracellular ) Of these
growth-co signaling protein pathway.
By producin < Signaling protein from active oncogene | proteins,
oncogenes Ca e. Touse a
. ' e PRy - Activated gene .
simple metap . ~ regulatory protein yutomobile.

The more act ence of an

Cell proliferation driven by
internal oncogene signaling



DNA Mutation
Genes can be mutated in several different ways. The simplest type of mutation
involves a change in a single base along the base sequence of a particular
gene--much like a typographical error in a word that has been misspelled. In
other cases, one or more bases may be added or deleted. And sometimes,
large segments of a DNA molecule are accidentally repeated, deleted, or

DNA Mutation

1'% CAAGCTAACT
LI
Normal gene

L'\ caacc AAcT
iis

Single base change

CTAACT
il !
Additions

7
¢
CAAGAACT
UL
Deletions
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Cannon-ball
metastasis due to
choriocarcinoma.







Needle biopsy:

Aneedle is used to draw
sample fluid and tissue
from a lump to be studied
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Avoid Tobacco

Lung Cancer Risk Increases
with Cigarette Consumption

»
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Non-smoker

Cigarettes Smoked per Day



Protect Yourself From Excessive Sunlight
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Diet: Limit Fats and Calories

Correlation Between Meat Consumption and
Colon Cancer Rates in Different Countries
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Diet: Consume Fruits and Vegetables




Industrial Pollution
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Breast Self-Examination

1. Lie down and put your left arm under
/@ your head. Use your right hand to
R examine your left breast. With your
3 middle fingers flat, move gently in
A woman st small circular motions over the entire
breast, checking for any lump, hard
proced ure at t knot, or thickening. Use different

levels of pressure - light, medium, and
month. For me : .

firm - over each area of your breast.
2 or 3 days aft ¢ Check the whole breast, from your
is a good time |

collarbone above your breast down to
are less likely to t

the ribs below your breast. Switch arms
and repeat on the other breast.

Postmenopausa

any day of the r

remember,

. Look at your breasts
while standing in front
of a mirror with your
hands on your hips.
Look for lumps, new
differences in size and
shape, and swelling or
dimpling of the skin.

3. Raise one arm, the
the other, so you c:
check under your
arms for lumps.

4. Squeeze the nipple of each breast gently
between your thumb and index finger.
Report to your healthcare provider right
away any discharge or fluid from the
nipples or any lumps or changes in your
breast.

=

© 2007 RelayHealth and/or its affiliates. All rights reserved,



