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The Pathophysiology of Irritable Bowel Syndrome:
Inflammation and Motor Disorder

Hyojin Park, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Irritable bowel sydrome (IBS) is one of the most common disorders and a heterogeneous condition in view of
symptoms and underlying mechanisms. Though underlying causes of pathophysiologic changes remain unclear, low
grade mucosal inflammation and abnormal intestinal motility are accepted mechanisms which alter gut function
and generate symptoms of IBS. First, before 1980s, abnormal colonic and rectal motor functions were regarded as
the main pathophysiology of IBS, but only 25-75% of IBS patients have apparent motor abnormalities which
differ from the motor functions in normal controls. So, various gastrointestinal motility tests were not indicated
for the diagnosis of IBS. The high-amplitude propagating contractions of colon in IBS patients may be related to
the visceral pain perception. Second, the low grade mucosal inflammation may be involved in the pathophysiology
of visceral hypersensitivity. Post infectious IBS (PI-IBS) occupied 6-17% of the total IBS and some previous
prospective studies reported that 7-33% of acute bacterial enteritis patients developed IBS after 6-12 months of
infection. The relative risk of IBS in the gastroenteritis cohort was 11.9 and the strongest risk factor is the
duration of diarrhea. After enteritis event, the increased number of immunocytes, mast cells and large amount of
lymphocytes infiltration were revealed in mucosa and enteric nervous system of the gut. Beside the inflammatory
cells, enterochromaffin cells, cytokines and inducible nitric oxide may be related to the pathophysiologic
mechanism of PI-IBS. Lastly, the abnormalities in the gastrointestinal autonomic nervous system can induce
constipation or motor disorders, but further research should elucidate it. (Korean J Gastroenterol 2006;47:
101-110)
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Table 1. Studies of Altered Gastrointestinal Motility in Irritable Bowel Syndrome (IBS)

Motility
parameters

Comments

Studies

Stomach

Small intestine
Discrete clustered
contractions

Prolonged propagating
contractions

Migrating motor
complex

Phasic contractions

Small bowel transit

Colon and rectum
Phasic contractions

Myoelectric activity

Compliance and tone

Colonic transit

Delayed emptying, greater for solids

Delayed emptying. No statistical difference in the rate of abnormal
EGG between patients with and without dyspeptic symptoms.

Anger inhibits antral motility

Electrogastrogram abnormal in 1/4 of IBS with comorbid dyspepsia,
but only 8% without dyspepsia

Increased frequency, duration of DCCs; DCCs associated with pain

No increase in DCCs
Increased DCCs following CRH
No increase in frequency, but PPCs associated with pain in IBS

Increased frequency of MMCs

Normal frequency of MMCs

Duodenal and jejunal contractions suppressed by stress

Greater increase in ileum with distention, fatty meal and CCK
More retrograde duodenal and jejunal contractions

Delayed in IBS-C; accelerated in IBS-D

Accelerated in IBS-D

Impaired transit of infused gas resulting in discomfort/pain
IBS patients more likely to perceive occurrence of MMCs

No difference from control at rest, but greater increase following
rectosigmoid distention

Greater increase after meal

Greater increase with stress

Greater increase with neostigmine

Increased number and amplitude of HAPCs in colon; increased phasic
motility in descending colon and response to intravenous CCK

Greater increase with CRH

Increased long spike bursts with diarrhea; irregular short spike bursts
with constipation

Normal compliance in IBS

No differences of anorectal manometric profiles between IBS and control

Normal fasting and postprandial tone in descending colon

Increased fasting muscle tone in rectum

Delayed in IBS-C; accelerated in IBS-D

Whole gut and colonic transit accelerated in IBS-D, but normal in
IBS-C

Van Wik et al.';
Caballero-Plasencia et al.”
Seo et al’

Welgan et al’
Leahy et al’

Kumar and Wingate6; Kellow
et al.”; Schmidt et al.®; Simren
et al’

Gorard et al."’

Fukudo et al."

Kellow and Phillips"

Kellow and Phillips"”

Gorard et al."’

Kellow et al."

Kellow and Phillips'
Schmidt et al.”, Simren et al.’
Cann et al.ls; Lu et al'®
Vassallo et al.”

Serra et al."®

Kellow et al.”

Whitehead and Drescher™

Rogers et al.”!

Welgan et al.”’; Fukudo and
Suzuki®

Fukudo and Suzuki”
Ladabaum et al.**

Fukudo et al.'
Bueno et al.”

Whitehead and Drescher™
Lee et al.”®

Vassallo et al.”’

Whitchead et al.”®; Blomhoff
et al”

Cann et al.ls; Nah et al.31;
Koo et al.”

Horikawa et al.*®

EGG, electrogastrography; DCC, discrete clustered contractions; CRH, corticotropin-releasing hormone; PPC, prolonged propagated
contractions; MMC, migrating motor complex; CCK, cholecystokinin; IBS-C, constipation-predominant irritable bowel syndrome;
IBS-D, diarrthea-predominant irritable bowel syndrome; HAPC, high-amplitude propagated contractions.
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Control group (102)

3 months F/U No IBS Sx (102)

6 months F/U IBS Sx (1) No IBS Sx (101)
12 months F/U IBS (1) IBS (5)
No IBS (96)

Patient group (101)

IBS Sx (20) No IBS Sx (81)

IBSSx(7) NoIBSSx(13) IBSSx(4) NoIBS Sx (77)
IBS (5) IBS (5) IBS (2) IBS (3)

No IBS (2) No IBS (8) NolIBS(2)  NoIBS (74)

Fig. 1. Developmental course of irritable bowel syndrome for 12 months of follow up. (A) Control group, (B) patient group.

IBS, irritable bowel syndrome; Sx, symptom; F/U, follow up.
Table 2. Increased Risk of Irritable Bowel Syndrome (IBS)
after Bacterial Gastroenteritis: Cohort Study

General population  Gastroenteritis

(n=584,308) cohort (n=318)
No. of cases of IBS 2,027 12
Incidence/1,000 35 397
person years
Relative risk 1.0 11.9
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Enteric infection or recent exacerbation of IBD

Genetic Behavioral factors
predisposition and stress

v |

Low grade Increased intestinal
inflammation permeability

v

Persistent sensory-motor dysfunction

Irritable bowel syndrome

Fig. 2. Relationship of inflammation and irritable bowel syndrome.
IBD, inflammatory bowel disease.
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