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Introduction:-

The anal canal, the terminal part of the gastrointestinal tract, is anatomically divided into distinct regions based on
embryological origin. The pectinate line serves as the dividing landmark between the upper (hindgut-derived) and
lower (ectoderm-derived) portions of the anal canal. Its significance extends beyond embryology to vascularization,
innervation, lymphatic drainage, and clinical manifestations, making it a crucial focus of study ™ 2. This paper aims
to provide a comprehensive analysis of the pectinate line's relevance to medical practice and research.

Anatomy of the Pectinate Line

The pectinate line is located approximately 2 cm above the anal verge and is formed by the fusion of the cloacal
membrane remnants during embryogenesis. It separates the internal anal sphincter from the external anal sphincter
and demarcates regions with distinct epithelial linings: columnar epithelium above and stratified squamous
epithelium below B,

Embryological Origin
e Above the Pectinate Line: Derived from the endoderm of the hindgut and lined by simple columnar epithelium
[4

e Below the Pectinate Line: Derived from the ectoderm, with stratified squamous epithelium [,



Vascular Supply

The vascular supply above the pectinate line is primarily via the superior rectal artery (branch of the inferior
mesenteric artery), while below the line, the inferior rectal artery (branch of the internal pudendal artery)
predominates . Venous drainage also differs significantly, with implications for portal-systemic anastomoses and
conditions like hemorrhoids [,

Innervation

e Above the Pectinate Line: Innervated by visceral fibers from the inferior hypogastric plexus, leading to
insensitivity to pain.

e Below the Pectinate Line: Innervated by somatic fibers from the inferior rectal nerve, making this region
highly sensitive to pain 9,

Lymphatic Drainage
e Above the Pectinate Line: Lymphatic drainage occurs through the internal iliac lymph nodes.
e Below the Pectinate Line: Drains into the superficial inguinal lymph nodes 1!,

Physiological Significance

The functional roles of the pectinate line include the transition in sensory and motor responses due to differences in
innervation. The line also serves as a boundary for vascular and lymphatic flow, which influences the
pathophysiology of anal canal disorders [,

Role in Defecation
The pectinate line's division of autonomic and somatic innervation plays a key role in coordinating internal and
external anal sphincter functions during defecation 121,

Mucosal Differences
The transition in epithelial lining above and below the pectinate line affects mucosal properties, including absorptive
and protective functions, impacting susceptibility to infections and malignancies (%,

Clinical Implications
The clinical relevance of the pectinate line spans various conditions:

Hemorrhoids
Internal hemorrhoids develop above the pectinate line and are typically painless due to visceral innervation, while
external hemorrhoids below the line are painful because of somatic innervation 141,

Anal Fissures
Fissures below the pectinate line are more painful, reflecting the dense somatic innervation 151,

Anal Carcinomas
The pectinate line is a landmark for distinguishing squamous cell carcinomas (below) from adenocarcinomas

(above) of the anal canal. These cancers have different etiologies, clinical presentations, and management strategies
[16,17]

Surgical Implications

Understanding the pectinate line is critical for surgical procedures, including hemorrhoidectomy, fistulotomy, and
anorectal tumor excisions. It also guides the choice of anesthesia, with local blocks preferred for procedures below
the line due to somatic innervation (81,

Impact on Drug Delivery
The pectinate line's role in vascular supply influences drug absorption in rectal administration, with drugs absorbed
above the line entering the portal circulation and those below bypassing it 1,

Conclusion:-
The pectinate line is a vital anatomical and clinical landmark in the anal canal. Its unique features influence
vascularization, innervation, lymphatic drainage, and epithelial properties, thereby affecting various pathological
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conditions. A thorough understanding of its anatomy and physiology is essential for diagnosing and managing anal
canal disorders.
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