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Abbreviations: HMGA, high mobility group A; Wnt, W+Int it 
is derived from 2 members Wingless larva of drosophila and mouse; 
GLi, glioma- associated oncogene family of zinc finger; HES1, helix 
loop of transcriptional factor; hTERT, human telomerase reverse 
transcriptase

Introduction
Congenial Pouch Colon (CPC) is a variant of ARM. The incidence 

of CC has been reported to be 8%-20%. from India as compared to 
other parts of the world. Intrauterine vascular accidents, obliteration 
of inferior mesenteric artery or part of it and factors like pesticides, 
geographic environment, climate, economic and cultural status, are 
believed to be factors responsible for ARM. However, recent reports 
in the literature have shown that the germ line mutations/ deletions of 
genes encoding the proteins of the signaling pathways responsible for 
normal colon result in its malformations in experimental studies.1–6

Classification of CPC

There are 4 types of CPC.

Type I: Normal colon is absent and the ileum opens directly into the 
pouch.

Type II: The ileum opens into a short segment of caecum which then 
opens into the pouch.

Type III: Presence of a significant length of normal colon between the 
ileum and the colonic pouch..

Type IV: Presence of near normal colon with only the terminal portion 
of the colon [sigmoid and rectum] converted into a pouch.

Type I and Type II are commonest with 90% incidence 
CPC is considered to be high type of Anorectal anomaly and in the 
international classification [Krickenbeck-2005] it is considered under 
the Rare/Regional variant group of ARM.

Etiology:  Environmental factors, nutritional factors,-Iodine and 
vitamin B deficiency, pesticides and poor socioeconomic status. 
Since inferior mesenteric vessels were reported to be absent in some 
cases of CPC vascular insult during embryogenesis was an accepted 
mechanism of etiopathogenesis of CPC.

Gross pathological characteristics of CPC: Distal colonic globular 
swelling which is thick ,with abnormal vasculature, no taenia, coli 
or epiploicae, no haustrations and fistulous communication with the 
urinary bladder/genital tract.

Histopathology:  The presence of an unusual additional muscle 
layer in between the submucosa and inner circular muscle layer 
with variable thinning of the outer longitudinal muscle layer and 
decussating circular muscle fibres. The submucosa shows several 
lymphoid aggregates with some active germinating centres, and 
chronic non– inflammatory and inflammatory cell infiltrate. Neuronal 
hyperplasia, nerve bundle hypertrophy, normal nerve fibres, normal 
ganglion cells,giant ganglion cells with uneven distribution, ectopic 
heteroplastic tissues are seen. Fibrosis is present in all layers of 
muscles and unique constriction bands in muscularis propria.7–10

Management:  Diagnosis is usually made during the investigation 
of ARM and confirmed by colography. In the newborns it is advised 
to do colostomy/ileostomy and leave the pouch and avoid window 
colostomy in the pouch. Definitive treatment includes excision of the 
pouch and pull through of normal segment of the colon or coloplasty 
and fistula is disconnected. The operative procedures can be carried out 
in single stage, two or three staged procedures. The Indian literature 
is replete with the different surgical techniques. Since CPC was first 
reported by Professor IC Pathak in 19721 there are large series of CPC 
with reviews and evaluations of various surgical procedures.11–14

Molecular research
Embryogenesis of normal colon

Embryonic gut tube forms Anterior Intestinal Portal [AIP] and 
Caudal Intestinal Portal [CIP] and two tissues endoderm & splanchnic 
mesoderm. Foregut is derived from AIP, Midgut from both AIP & 
CIP and Hind gut from CIP. Endoderm and Splanchnic Mesoderm 
differentiate into various tissues and create organs. The entire process 
of development is guided by “Cross Talk” by the ‘SignalingWeb’. 
The current knowledge of signaling Web for the development of 
gastrointestinal tract is based on the genetics of Drosophila and mouse 
model.6

The following signaling genes take part in the formation 
“Transcriptional Cycle”
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Abstract

Congenital Pouch Colon [CPC] is a condition in which whole or part of the colon is replaced 
by a pouch like dilatation and communicates with urogenital tract through a fistula. It is a 
variant of Anorectal Malformation [ARM]. CPC differs from normal colon both structurally 
and functionally. It is a common congenital anomaly in the Indian Subcontinent. The 
literature is replete with the clinical and histopathology studies of CPC. However there is 
paucity of molecular studies. The present review provides the insight of current trends in 
management and molecular research of CPC.
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I.	Wnt gene with its 19 signaling molecules,10 Fizzled surface 
receptors, and Beta catenin transcriptor

II.	Hedgehog [HH] signaling genes namely Sonic Hh, Indian Hh & 
Desert Hh. Patched Proteins [PTCH] receptor and GLi2 & GLi3 
transcriptors are for Hh genes signal pathways.

III.	NOTCH signaling gene and its transcriptor HMGA1.15–17

Hedgehog Gene [Hh] was named as Hedgehog because of stubby 
and hairy body of larva of Drosophila. Wingless protein was called 
wingless because of wingless fly mutant. Wnt gene was derived 
from wingless-Drosophila –W and int-mouse-nt. Wnt is a family 
of cell –to cell signaling proteins. Reciprocal signaling by Wnt 
and Hh stabilises binding and establishes anatomical feature along 
the AIP axis. Deletion of genes/germ-line mutation encoding Hh 
signaling pathways can cause ARM, Malrotation of gut and other 
gastrointestinal malformations.

Indian Hedgehog gene [Ihh] and Sonic Hedgehog [Shh] mutation 
in mouse model also results in abnormal innervation, reduced smooth 
muscles, stenosis and malrotation of the gut.18

NOTCH signaling pathways: John Dextor [1914] noticed Notch 
in the wings of fruit fly Drosophila and Morgan [1917] identified 
a dominant gene in Drosophila which caused irregular tissue loss 
causing notches at the tips of wing blades NOTCH gene in Drosophila. 
NOTCH pathways participate in Neuron cell development and 
differentiation and intestinal development.19

NOTCH, Wnt and Hh signaling pathways are linked with 
transcriptional regulators hTERT and HMGA1and form an Interlink 
Circle Web. Any disturbance in one or more links leads to deregulation 
of the signaling web resulting into multiple malformations.20 The 
VACTERAL association [Vertebral defects, Anal defects, Cardiac 
defects, Tracheo-esophaeal fistula, Renal abnormalities and Limb 
abnormalities], ARM and neuro musculature abnormalities are 
explained on Hh signaling pathways.21

Conclusion
Molecules from the three embryonic signaling pathways Wnt, 

NOTCH and Hedgehog were expressed in CPC. Expression of 
HMGA1 indicates that it transduces WNt signals as the beta catenin 
levels rise. Beta catenin is the main molecule capable of regulating 
Wnt, NOTCH and Hedgehog pathways.

More biochemical and molecular studies of various types of 
gastrointestinal malformations will provide a better insight into the 
varied mechanistic and their key turn-points during development of 
Gastrointestinal tract.
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