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Anatomy and physiology of the colon: foundations for 
understanding constipation
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REVIEW ARTICLE

Abstract

Chronic constipation is one of the most prevalent gastrointestinal disorders worldwide and represents a major reason for 
medical consultation, with a substantial impact on quality of life and healthcare utilization. Traditionally, its evaluation has fo-
cused on symptom reporting and bowel movement frequency; however, this approach is insufficient to explain the marked 
clinical and pathophysiological heterogeneity observed among patients. The colon is a highly specialized organ with complex 
motor and sensory functions that rely on the integration of macroscopic anatomy, wall architecture, intrinsic neuromuscular 
systems, and visceral sensory mechanisms. Colonic physiology encompasses distinct motor patterns, including segmental 
activity and high-amplitude propagated contractions, as well as sensory processes responsible for detecting luminal distension 
and modulating perception of transit and defecatory urge. Disruption of any of these components may result in different con-
stipation phenotypes, ranging from slow-transit constipation to defecatory disorders. In this context, a detailed un-
derstanding of colonic anatomy and physiology is essential for the appropriate interpretation of clinical and functional findings. 
The aim of this article is to integrate current scientific evidence on colonic anatomy and physiology and to highlight its rele-
vance for understanding constipation from a pathophysiological perspective, with direct implications for clinical assessment 
and management.
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Anatomía y fisiología del colon: bases para entender el estreñimiento

Resumen

El estreñimiento crónico constituye uno de los trastornos gastrointestinales más frecuentes en todo el mundo y 
genera una carga importante en la atención médica, con un impacto significativo en la calidad de vida y en el uso 
de recursos sanitarios. Tradicionalmente, su abordaje se ha centrado en la descripción de síntomas y en la frecuen-
cia evacuatoria; sin embargo, esta visión resulta limitada para explicar la heterogeneidad clínica y fisiopatológica 
observada entre los pacientes. El colon es un órgano altamente especializado que cumple funciones motoras y 
sensoriales complejas, las cuales dependen de una integración precisa entre su anatomía macroscópica, la arqui-
tectura de su pared, los sistemas neuromusculares intrínsecos y los mecanismos de percepción visceral. La fisio-
logía colónica incluye patrones motores específicos, como la motilidad segmentaria y las contracciones propagadas 
de alta amplitud, así como mecanismos sensoriales encargados de detectar la distension y modular la percepción 
del tránsito y del deseo evacuatorio. Las alteraciones en cualquiera de estos componentes pueden traducirse en 
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Introduction

Constipation is a highly prevalent gastrointestinal 
disorder affecting populations of all ages, with greater 
frequency among women and older adults.1,2 It is 
associated with a negative impact on quality of life, 
work productivity, and psychological well-being, in 
addition to generating a considerable burden on 
healthcare systems.3 Despite its frequency, constipa-
tion represents a clinically heterogeneous condition, 
with multiple underlying mechanisms that cannot be 
explained solely by bowel movement frequency or 
stool consistency.4

Historically, the approach to constipation has focused 
on a symptomatic and descriptive perspective, based 
on clinical criteria and response to empirical treatment. 
While this approach is useful for clinical classification, 
it is insufficient to understand the diversity of presenta-
tions and variability in therapeutic response.4,5 Evidence 
accumulated over recent decades has demonstrated 
that constipation may originate from alterations in 
colonic motility, disorders of anorectal coordination, 
sensory disturbances, or combinations of these 
mechanisms.6-8

The colon plays a central role in the pathophysiology 
of constipation by acting as a dynamic organ respon-
sible for the storage, propulsion, and sensory modula-
tion of luminal contents.9,10 These functions depend on 
a specific anatomical organization and a complex inter-
action among smooth muscle, the enteric nervous sys-
tem, the interstitial cells of Cajal, and sensory perception 
mechanisms.11-14 Disruption of any of these compo-
nents can result in abnormal motor patterns, changes 
in colonic transit, and alterations in the perception of 
the urge to defecate.6-8,15

The aim of this article is to integrate current knowl-
edge on the anatomy and physiology of the colon, in 
accordance with recent scientific evidence, in order to 
provide a pathophysiological framework that enables a 

better understanding of constipation and its distinct 
clinical phenotypes.4-8

Macroscopic anatomy of the colon

The colon is a specialized tubular organ that extends 
from the ileocecal valve to the rectosigmoid junction, 
with an approximate length of 120 to 150  cm.9,16 Its 
anatomical organization into segments (cecum, ascend-
ing, transverse, descending, and sigmoid colon) not 
only follows topographic criteria but also reflects a func-
tionally relevant differentiation for intestinal transit and 
evacuation.9,10,16 Each segment presents distinct 
mechanical, motor, and sensory properties that govern 
the behavior of luminal contents.9,10

The proximal colon plays a predominant role in the 
absorption of water and electrolytes, as well as in the 
bacterial fermentation of non-digestible carbohy-
drates.9,10 This function contributes to the progressive 
solidification of fecal content and is closely related to 
mixing and segmentation motor patterns.17,18 In con-
trast, the distal colon acts primarily as a reservoir, 
regulating the storage and release of contents toward 
the rectum.9,10 This specialization explains why transit 
disturbances may manifest regionally, with fecal reten-
tion predominating in certain segments.6,10

The hepatic and splenic flexures are anatomical 
transition zones that involve changes in the orienta-
tion of the colon and in its fixation to the retroperito-
neum.16 These regions may influence the propagation 
of motor waves and the distribution of intraluminal 
pressures.17,18 Likewise, the greater mobility of the 
transverse and sigmoid colon, compared with the rel-
ative fixation of the ascending and descending colon, 
leads to biomechanical differences that may favor 
content retention in situations of ineffective motility.9,16 
From a pathophysiological standpoint, these anatom-
ical characteristics contribute to interindividual vari-
ability in colonic transit and to susceptibility to 
constipation.6,10

distintos fenotipos de estreñimiento, desde el tránsito colónico lento hasta los trastornos de la defecación. 
En este contexto, la comprensión detallada de la anatomía y la fisiología del colon resulta fundamental para inter-
pretar adecuadamente los hallazgos clínicos y funcionales. El objetivo de este artículo es integrar la evidencia 
científica actual sobre la anatomía y la fisiología del colon, destacando su relevancia para el entendimiento del 
estreñimiento desde una perspectiva fisiopatológica, con implicaciones directas para el diagnóstico y el manejo 
clínico.

Palabras clave: Colon. Fisiología colónica. Motilidad colónica. Estreñimiento. Sensibilidad visceral.
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Architecture of the colonic wall

The colonic wall presents a complex histological 
organization designed to support highly coordinated 
motor, secretory, and sensory functions.11,12 The mus-
cularis propria, composed of a continuous inner cir-
cular layer and a discontinuous outer longitudinal 
layer organized into teniae, is responsible for gener-
ating the various colonic contraction patterns.11,17 This 
particular arrangement permits both the formation of 
haustra, associated with segmental motility, and the 
propagation of peristaltic waves of greater 
amplitude.17,18

The enteric nervous system, composed of the 
myenteric and submucosal plexuses, plays a primary 
role in the regulation of colonic activity.11,12 The 
myenteric plexus is the principal modulator of motility, 
while the submucosal plexus participates in the regu-
lation of secretion and blood flow.11,12 Both plexuses 
function autonomously yet are integrated with signals 
from the central nervous system via sympathetic and 
parasympathetic pathways.12 This autonomy explains 
why localized alterations of the colonic wall may gen-
erate motor dysfunction even in the absence of evident 
structural lesions.11,12

The interstitial cells of Cajal act as electrical pace-
makers and as intermediaries in signal transmission 
between enteric neurons and smooth muscle.13,14 
Their distribution throughout the colon is heteroge-
neous and segmental, contributing to the diversity of 
regional motor patterns.13 Histopathological and func-
tional studies have demonstrated that a reduction in 
the density or an alteration in the function of these 
cells is associated with colonic transit disorders, par-
ticularly in patients with slow-transit constipation, rein-
forcing their key role in the pathophysiology of 
constipation.14,19

Motor physiology of the colon

Colonic motility results from the interaction of myo-
genic, neural, and humoral mechanisms and is 
expressed through specific motor patterns with distinct 
functions.17,18 Segmental motility, characterized by 
localized non-propagated contractions, facilitates 
mixing of luminal contents and prolongs contact time 
with the mucosa, promoting absorption.17 This pattern 
predominates in the proximal and distal colon under 
basal conditions.17,18

High-amplitude propagated contractions are the prin-
cipal propulsive mechanism of the colon.18,20 These 
motor events, low in frequency but high in efficacy, 
allow the displacement of fecal content along extensive 
colonic segments and are fundamental for rectal filling 
and initiation of the defecatory reflex.18,20 A reduction 
in the frequency, amplitude, or propagation of these 
contractions has been consistently reported in patients 
with slow-transit constipation.6,19,21

Colonic motor activity also exhibits marked circadian 
variability, with significant increases upon awakening 
and following meals.18,20 This behavior reflects the influ-
ence of the central nervous system, the autonomic 
nervous system, and hormonal mediators.20 Disruption 
of these physiological rhythms, whether through neu-
romuscular dysfunction, aging, or changes in lifestyle 
habits, may contribute to the development or perpetu-
ation of chronic constipation.3,6

Sensory physiology of the colon

The colon not only fulfills motor functions but also 
acts as a sophisticated sensory organ capable of 
detecting changes in intraluminal volume and pressure. 
Mechanoreceptors present in the colonic wall respond 
to distension and transmit afferent signals via visceral 
pathways to the central nervous system, enabling the 
perception of transit and fecal contents.

Colonic visceral sensitivity is governed by sensory 
thresholds that vary among individuals and may be 
modified under pathological conditions.22 In constipa-
tion, phenomena of colonic and rectal hyposensitivity 
have been described, characterized by a decrease in 
the perception of filling, which promotes prolonged 
retention of contents and loss of the urge to defe-
cate.7,15 In other contexts, particularly when functional 
disorders coexist, visceral hypersensitivity may be 
observed, with an exaggerated perception of physio-
logical stimuli.22

The disruption of integration between the afferent 
signal and the motor response constitutes a key mech-
anism in the pathophysiology of constipation. The dis-
sociation between objective distension and subjective 
perception may give rise to ineffective motor patterns, 
regardless of the structural integrity of the colon, 
underscoring the importance of considering sensory 
mechanisms in the evaluation of patients with chronic 
constipation.7,22
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Functional colon-rectum integration

Effective bowel evacuation depends on precise coor-
dination among the colon, the rectum, and the anal 
canal.8,23 Colonic transit culminates in rectal filling, an 
event that triggers a cascade of neuromuscular reflexes 
oriented toward defecation.23 This functional integration 
represents a critical point in the pathophysiology of 
constipation.8,23

Rectal distension activates reflex mechanisms that 
modulate the tone of the internal anal sphincter and 
facilitate discrimination of rectal contents, enabling vol-
untary decision-making regarding evacuation.23 
Alterations in this coordination can generate a discon-
nection between colonic transit and the effective expul-
sion of contents, even in the presence of relatively 
preserved colonic motility.8,23

From a clinical perspective, the lack of colon-rectum 
synchrony explains the frequent coexistence of multiple 
constipation mechanisms in a single patient, such as 
slow colonic transit associated with defecatory disor-
ders.6,8 This pathophysiological complexity highlights 
the need for a comprehensive evaluation that considers 
both colonic and anorectal function for an adequate 
characterization of constipation.6,8,23

Discussion

The available anatomical and physiological evidence 
demonstrates that constipation is not a uniform condi-
tion, but rather the clinical expression of het-
erogeneous alterations affecting different levels of 
colonic function and its integration with the rectum. 
Understanding the colon as a dynamic organ with 
highly specialized motor and sensory functions allows 
for an explanation of the broad clinical variability 
observed in patients with constipation and the differ-
ences in response to conventional therapeutic strate-
gies.4-8 From an anatomical standpoint, the functional 
segmentation of the colon and its regional biomechan-
ical characteristics determine differentiated patterns of 
transit and storage. The predominance of absorption 
and mixing functions in the proximal colon, together 
with the reservoir role of the distal colon, explains why 
regional alterations may translate into specific consti-
pation phenotypes. Likewise, the arrangement of the 
flexures and the degree of colonic fixation influence 

the propagation of motor waves, which becomes rele-
vant in the context of motility disorders.

Regarding the architecture of the colonic wall, the 
interaction among smooth muscle, the enteric nervous 
system, and the interstitial cells of Cajal emerges as a 
central axis in the regulation of motility. Evidence linking 
dysfunction of these components with slow-transit con-
stipation supports the notion that, in a subgroup of 
patients, the disorder has a neuromuscular rather than 
a purely functional basis. This concept is key to inter-
preting physiological studies and to avoiding uniform 
therapeutic approaches in a clearly heterogeneous 
population.

The motor physiology of the colon, characterized by 
the coexistence of segmental and propulsive patterns, 
allows for an understanding of how alterations in the 
frequency, amplitude, or synchronization of high-ampli-
tude propagated contractions may result in slow colonic 
transit. The loss of normal circadian rhythms and of 
the postprandial response reinforces the importance of 
neurohumoral integration mechanisms in the 
genesis of chronic constipation, particularly in patients 
with predisposing factors such as aging or autonomic 
dysfunction.

Furthermore, colonic sensory mechanisms play a 
fundamental role in the regulation of transit and the 
defecatory reflex. The presence of hyposensitivity con-
tributes to prolonged retention of fecal contents and to 
a diminished urge to defecate, while alterations in sen-
sorimotor integration may generate a disconnection 
between objective distension and an adequate motor 
response. These findings underscore that constipation 
cannot be explained solely by motor alterations but 
requires a comprehensive consideration of the sensory 
components.

Finally, the functional integration between the colon 
and the rectum represents a critical point in the patho-
physiology of constipation. The lack of synchrony 
between colonic transit and effective evacuation 
explains the frequent coexistence of diverse mecha-
nisms in a single patient. This pathophysiological com-
plexity has relevant diagnostic implications and 
supports the need for a functional evaluation that con-
siders both colonic and anorectal function.

Figure 1 schematically summarizes the principal ana-
tomical and physiological mechanisms involved in the 
pathophysiology of constipation and their correlation 
with the various clinical phenotypes.
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Conclusions

Constipation should be understood as the clinical 
manifestation of an anatomical-functional dysfunction 
of the colon and its integration with the rectum, rather 
than as a disorder defined exclusively by bowel move-
ment frequency or stool consistency. Colonic anatomy, 
the architecture of its wall, the intrinsic neuromuscular 
systems, and the visceral sensory mechanisms interact 
in a complex manner to regulate transit and evacuation.

Current evidence supports the concept that alter-
ations at any of these levels may give rise to distinct 
constipation phenotypes, which explains the clinical 
heterogeneity observed in daily practice. Understanding 
the colon as a dynamic and functional organ allows for 
a more precise interpretation of symptoms and findings 
in physiological studies and facilitates the identification 
of the predominant mechanisms in each patient.

Anatomical and physiological knowledge of the colon 
constitutes a fundamental pillar for approaching consti-
pation from a pathophysiological perspective. This 
approach, in addition to enhancing understanding of the 
disorder, provides the foundation for more rational and 
individualized diagnostic and therapeutic strategies. 

Future functional and physiological studies are needed 
to deepen our understanding of the underlying mech-
anisms and to optimize the classification and manage-
ment of constipation in clinical practice.
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Figure 1. Anatomical and physiological mechanisms involved in the pathophysiology of constipation.
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