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Anorectal Embryology and Anatomical Structure
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DESCRIPTION

The anorectal region is derived from the hindgut, which is the
posterior part of the embryonic gut tube. The development of
the anorectal region involves complex interactions between the
endoderm, mesoderm, and ectoderm. During early embryonic
development, the hindgut extends caudally and forms a cloacal
membrane, which separates the hindgut from the surface ecto-
derm. The cloacal membrane consists of two parts: the urorectal
septum and the anal membrane. The urorectal septum divides
the cloaca into two parts: the urogenital sinus and the anorectal
canal.

The anorectal canal initially communicates with the exterior
through the anal membrane. The anal membrane is formed by
the ectoderm and the underlying cloacal endoderm. At around
the 8th week of gestation, apoptosis (programmed cell death)
occurs in the center of the anal membrane, forming an opening
called the anal pit. The anal pit then elongates to form the anal
canal. The levator ani muscle, which is important for maintain-
ing fecal continence, develops from the mesoderm in the pelvic
region. The puborectalis muscle, a part of the levator ani, orig-
inates from the ventral mesoderm and attaches to the anorec-
tal junction. The external anal sphincter muscle develops from
the surface ectoderm. Malformations of the anorectal region are
common and can range from mild to severe. These malforma-
tions can occur due to genetic mutations, environmental factors,
or a combination of both. Some examples of anorectal malforma-
tions include anal atresia (absence of the anal opening), imperfo-
rate anus, and anorectal agenesis.

The anorectal region is a complex area that includes the anus
and rectum, and is responsible for the elimination of solid waste
from the body. An understanding of the embryology and ana-
tomical structure of this region is important for diagnosing and
treating various anorectal disorders. Embryologically, the ano-
rectal region arises from the endoderm, ectoderm, and meso-
derm germ layers. The rectum and upper anal canal arise from
the endoderm, while the lower anal canal arises from the ecto-
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derm. The mesoderm gives rise to the muscles, blood vessels,
and connective tissue of the anorectal region. The anal canal is
divided into three parts: the upper, middle, and lower anal ca-
nal. The upper anal canal is lined by columnar epithelium and
contains longitudinal folds called anal columns. The middle anal
canal is lined by transitional epithelium, and the lower anal canal
is lined by squamous epithelium. The anal sphincter complex is
composed of two muscles: the internal anal sphincter and the
external anal sphincter.

The internal anal sphincter is a smooth muscle that is under
involuntary control, while the external anal sphincter is a skeletal
muscle that is under voluntary control. The blood supply to the
anorectal region is provided by the inferior rectal artery, which is
a branch of the internal pudendal artery, and the superior rectal
artery, which is a branch of the inferior mesenteric artery. The ve-
nous drainage of the anorectal region is through the inferior rec-
tal veins, which drain into the internal iliac vein, and the superior
rectal vein, which drains into the inferior mesenteric vein. The
anorectal region is a complex area with a diverse embryological
and anatomical structure. Understanding the anatomy and physi-
ology of this region is important for the diagnosis and treatment
of various anorectal disorders.

The embryonic development of the anorectal region involves
the fusion of the urorectal septum and the cloacal membrane,
which forms the anal canal and separates it from the urogenital
sinus. The anal canal is surrounded by internal and external anal
sphincters, which control the flow of feces and prevent inconti-
nence. The anatomy of the anorectal region is further complicat-
ed by the presence of the levator ani muscle, the pelvic floor, and
the pudendal nerve. The anatomic variations in these structures
can lead to various clinical conditions, including fecal inconti-
nence, anal fissure, and haemorrhoids.

Overall, understanding the embryology and anatomy of the
anorectal region is essential for healthcare professionals who di-
agnose and treat patients with anorectal disorders.
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