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CHAPTER 10

]

The Anorectal Tract

The anorectal tract is the terminal portion of the alimentary canal and consists of
the rectum, the anal canal, and the anus, proceeding from above downward.

EMBRYOLOGY

In the early weeks of embryonic development, the hindgut ends blindly in the
caudal end of the embryo. While the gut still is in communication with the allantois
(primitive bladder) it receives the early genital and urinary ducts and forms an
evanescent structure, known as the cloaca (Fig. 1025). This blind pouch is separated
from the outside posteriorly by the cloacal membrane.

The inner layer of the cloacal membrane is entodermal and the external layer,
ectodermal. The mesodermal tissue grows downward in the frontal plane at the
angle where the allantois joins the hindgut and divides the cloaca into rectal and
urogential divisions. This downward-growing wedge of tissue is the cloacal or uro-
rectal septum. The primitive rectum lies dorsal to the septum and the urogenital
component, ventral. The junction of the entodermal and ectodermal elements oc-
curs at the anorectal outlet which lies at the level of the ultimate anal valves and
the papillae of Morgagni. The anorectal blood vessels and lymphatics from above
meet those from below at this “watershed.” Abnormal development at the caudal
end of the embryo results in many anomalies in the anorectal and lower genito-
urinary tracts.

Various developmental anomalies (Figs 1026—1028) are the result of fail-
ure of the hindgut to unite with the external elements of the embryo to form the ano-
rectal passage. The rectum may end in a blind pouch within the pelvis, and the
ectodermal elements may fail to form any semblance of an anus or anal canal.
The anus and anal canal may be entirely developed except at the junction with the
hindgut (anal plate), thereby leaving a partition between the anal canal and the
rectal pouch. This partition varies from a simple membrane to a thick band. The
rectal pouch may be connected with the outside by a fistulous canal which opens
on the perineum, scrotum, prepuce or the vaginal orifice. The fistulous tract may
end in the vagina, bladder or urethra. Some constricting deformities of the anus
and rectum are congenital in origin.

ANATOMY
The rectum begins at the rectosigmoid junction, which is the point at which
the pelvic portion of the sigmoid colon merges imperceptibly into the more distal
rectum, and which is usually situated at the level of the third sacral vertebra. From
this beginning the rectum passes downward, following the sacrococcygeal curve,.to
pass through the pelvic floor formed by the levator ani muscles and to merge im-

mediately with the anal canal by which it communicates to the exterior. This line
Page 1635



1636 SURGERY OF THE ALIMENTARY TRACT

Urorectal septum Peritonaeum

Peritonaeum Urorectal septum
Vesica urinaria Vesica urinaria

Urachus

Urorectal septum
Peritonaeum
Vesica urinaria

Urachus

Orifice of wolffian
duct
Cloacal membrane

DBITOLEILT I

33733
g
sy

Orifice of

wolffian duct

Cloaca Urogenital
sinus
wolffian duct
Cloacal membrane
Rectum
Entoblast Cloacal membrane
Entoblast Mesoblast Anus
Ectoblast Ectoblast Rectum
A B C

Fig. 1025. Diagram of the development of the rectum, anus and bladder. In A, the arrow
indicates the direction of growth of the uro(ano)rectal seéptum toward the cloacal membrane.
B, The urorectal septum has almost partitioned the cloaca into vesical and rectal compart-
ments. C, The urorectal septum has reached the cloacal membrane, which has given way at
the caudal termination of the bladder and rectum; separate exits are formed for these strmctures.

A : B

Fig. 1026. Anomalies in the development of the pelvic and anal portions of the rectum.
A, Complete absence of the anus; B, failure of the pelvic rectum to connect with the anal
depression; C, the terminal part of the pelvic rectum and the anal canal are greatly narrowed.

o]

Fig. 1027. Anomalies in the development of the rectum and the urogenital apparatus. A,
The pelvic rectum opens into the vagina; there is complete absence of the anal canal. B, The
pelvic rectum opens into the bladder; parts of the anal canal and terminal pelvic rectum are
absent. C, The pelvic rectum opens into the male urethra; parts of the anal canal and terminal

pelvic rectum are absent. These conditions are known as atresia ani vaginalis, atresia ani
vesicalis, and atresia ani urethralis.
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of junction of the rectum with the anal canal is called the dentate line (dentate
margin, pectinate line, mucocutaneous juncture and anorectal line are synonymous
terms), and is the point at which the entodermal cloaca merges with the ectodermal
proctodeum invaginating from the anus during the course of embryologic develop-
ment. Hence, the dentate line marks not only the termination of the rectum, but
also an abrupt change in the type of cells lining the alimentary canal, for mucous

A B C

Fig. 1028. Anomalies in the development of the rectum and urogenital apparatus. A, The
anorectal tract is impervious and fibrous; B, the pelvic rectum opens just below the coccyx; C,
there is a cloaca formation in which the bladder, vagina and rectum open into a common cavity.
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Fig. 1029. Surgical anatomy of the anorectal region. (Partipilo: Surgical Technique and Prin-
ciples of Operative Surgery, ed. 3, Lea & Febiger.)

membrane lines the rectum above the dentate line while modified anal skin lines
the anal canal below that line. The junction of the posterior walls of the rectum
and anal canal is at an acute or right angle producing a posterior anorectal shelf
(Fig. 1029).

The rectum varies. in length in different individuals, but the average distance
from its beginning at the rectosigmoid to its termination at the dentate line is given
as 12 to 15 cm. Its lumen is relatively small at the rectosigmoid, which is the nar-
rowest portion of the large intestine, but increases in diameter as it passes down-
ward into the hollow of thic sacrum where it becomes the widest portion of the
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large bowel and is called the ampulla. The rectum then narrows again just before
it passes through the pelvic floor to terminate at the dentate line (Fig. 1030).
The rectum is composed of four coats: serous (peritoneal), muscular, sub-
mucous and mucous. ,
The peritoneal coat is present only on the anterior and lateral walls of the
upper portion of the rectum. It thus covers about two-thirds of the circumference
of this portion of the structure and provides -a mesentery called the mesorectum

&

Fig. 1030. Coronal section showing the average distances of the various valves of Houston

and rectosigmoid junction from the anal margin and anorectal margin. (Bacon: The Anus,
Rectum and Sigmoid Colon, ed. 3, Vol. 1. J. B. Lippincott Company.)

which is continuous with the mesosigmoid. In the male the peritoneum is reflected
anteriorly from the rectum to the bladder at the level of the seminal vesicles to form
the retrovesical pouch (Fig. 1031). In the female the peritoneum is reflected
anteriorly from the rectum to the vaginal wall a little below the posterior fornix of
the vagina to form the rectouterine pouch (cul-de-sac of Douglas) (Fig. 1032).
This pouch is situated lower than its homologue in the male as it descends to within
7.5 cm. of the anus, but in both males and females these pouches are accessible to
digital examination of the rectum. Primary carcinomas of the stomach occasionally
metastasize to these pouches to form a palpable “rectal shelf” which may be of both
diagnostic and prognostic importance.

In both males and females the peritoneum is reflected on each side from the
anterior part of the rectum to the posterior wall of the pelvis to form the pararectal
fossae. The peritoneal reflection is at the level of the middle valve of Houston.



