Gastroparesis, IBS, and Colon Dysmotility
Parasympathetic supply of the gut is a two-neuron pathway with cranio-sacral outflow.  

The cranial part is the vagus nerve, which increases propulsive activity, relaxes sphincters, and increases secretions of all kinds along the gut, pancreas, and liver.  The sacral part is preganglionics arising at S2-S4 which supply the pelvic splanchnic nerves and hypogastric (pelvic) plexus.  These increase propulsive activity in the colon and rectum, and are required for defecation.

Sympathetic supply of the gut is a two-neuron pathway with thoraco-lumbar outflow (T5-L3).  These sympathetic preganglionics form the splanchnic nerves that form the prevertebral ganglia.  These ganglia innervate the abdominal and pelvic organs.
T5-T12 supply the celiac plexus and superior mesenteric ganglia, which innervate all viscera 
except descending colon, inhibiting secretions and gut motility.
L1-L3 supply the hypogastric plexus and inferior mesenteric ganglia, which innervate the 
descending colon, rectum, bladder, and genitals, inhibiting muscle contractility for 
storage of urine and feces.
Enteric Nervous System has both submucosal and myenteric plexi, which innervate smooth muscle, 
mucosa, secretory cells, and vasculature of the gut.  This is like the gut’s own CNS.
	Myenteric Plexus
	Submucosal Plexus

	Extends throughout the gut
	Mostly in the small intestine

	Lies between longitudinal and circular muscle layers
	Lies between circular muscle and muscularis mucosa layers

	Innervates motor functions to these muscle layers
	Innervates secretory functions


Interstitial Cells of Cajal (ICC) are the pacemaker cells of the gut.  They create a pace, but 
further neural input is required to actually cause muscle contraction/peristalsis.  


If there is no neural input, there is no muscle contraction.
Peristaltic reflex starts with release of serotonin by enterocromaffin cells.  More proximal muscles are 
stimulated by ACh to contract.  More distal muscles are stimulated by VIP to relax:
(Raymond removed images showing regional specialization of the stomach and changes in those areas due to gastroparesis.)
Gastroparesis

Caused by hypomotility in the fundus, antrum, or small bowel, or by abnormal pyloric function.
The underlying cause of the hypomotility may be diabetes mellitus or loss of vagal nerve input.
Clinical signs of gastroparesis:


--late postprandial vomiting of undigested food


--early satiety, fullness, nausea, gastric pain

Treatments for gastroparesis:

1.  Erythromycin – motilin receptor agonist

2.  Metoclopramide – dopamine receptor antagonist

3.  Cisapride – serotonin receptor agonist

4.  Botox – blocks ACh release, relaxing the pyloric sphincter

Irritable Bowel Syndrome  (IBS)
IBS is chronic, episodic abdominal pain with altered bowel function (diarrhea and/or constipation).
Symptoms are aggravated by eating, stress, and menstruation.  Symptoms are relieved with defecation.
There may be prolonged ileal contractions which cause cramping.

There is usually excess mucus in stool, normal blood labs, and normal colonoscopy (no inflamm).
IBS is not caused by any structural abnormality.  Occassional family history or recent enteric infection.
Patients are often females with history of psychiatric disease and/or physical abuse. 

Patients often have hypersensitivity to pain (“allodynia” and “hyperalgesia”).
IBS+diarrhea:   may be caused by increased serotonin and enterochromaffin cells.
IBS+constipation:  may be caused by decreased number of enterochromaffin cells.

Treatments for IBS:
1.  Fiber

2.  Tricyclics

3.  Antispasmodics, serotonin receptor antagonists for diarrhea
4.  Serotonin receptor agonists for constipation.
(Raymond removed a graph showing abnormal pain sensation in IBS.)
Constipation and Hirschsprung’s Disease

Decreased stool frequency (<3/week), with excessive straining, hard stools, and sensation of 
incomplete evacuation.  May be caused by a blunted gastrocolic response.
**Hirschsprung’s Disease is a congenital constipation that starts in infancy.  

It is caused by a congenitally aganglionic distal colon.  

Submucosal and myenteric plexi fail to form.

May be caused by mutated Ret oncogene and arrested migration of neural crest cells.


The colon has no motility and the internal anal sphincter can’t relax.

This is like having esophageal achalasia in the gut.


There may be explosive gas and stool expulsion after rectal exam (“blast sign”).
















