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Vagus nerve
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Fig 1. Illustration of the esophageal muscular layers and intrinsic nervous plexuses. Note that there is no
serosa and that the lumen is closed and empty. In fact, the activity of both esophageal sphincters acts to
preserve the emptiness of the esophagus : the upper esophageal sphincter acts to exclude air during
respiration and the lower esophageal sphincter excludes guastric contents from refluxing into the esophagus.
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Fig. 2. Muscle composition of the esophagus and
its vagal innervation.
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Fig 3. Schematic diagram of esophageal innervation. Various stimuli can trigger esophageal peristalsis by
interacting with the nuclei(nucleus ambiguus and dorsal motor nucleus) innervate the proximal and distal
parts of the esophagus in different way. The skeletal muscle cells of the proximal esophagus are
individually and directly innervated by fibers of the vagus nerves. In the smooth muscle of esophagus,
vagal fibers synapse with myenteric ganglia that are located in a plexus between the circular and

longitudinal muscle layers.
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Fig 4. Computerized three-dimensional imaging of lower esophageal sphincter. A catheter with four to
eight radial side holes is withdrawn through the gastroesophageal junction
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Table 1. Organized contraction of esophagus
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Table 2. Typical Manometric Pressure(mmHg)
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(b) AZ=HHEEA(GE Junction)

A AR Y(GE junction)® LESSH= gd
s, Aed aga d@uAd dEE $HE
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MEAN RANGE
Resting UES Pressure
Posterior axis 101 60-142
Anterior axis &4 55-123
Lateral axis 48 3065
Resting LES Pressure 10-26
Esophageal Contraction Amplitude Distal esophagus 50-110
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Fig. 6. Manometric pressure changes with a swallow of an Scc bolus(WS). Distance(cm) from nares is
shown on tracings. Proximal and distal tracings are form the upper(UES) and lower(LES) esophageal
sphincters respectively. Immediately dafter a swallow, UES pressure falls transiently. Shortly thereafter,

LES pressure falls and remains low until the peristaltic contraction passing aborally through the UES and
then esophageal body, closes the LES.
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Fig. 7. Anatomy of the gastroesophageal region.
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sn=sensory nerve.
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Table 3. Factors Influencing LES Pressure

INCREASE DECREASE
Hormones Gastrin Secretin
Motilin Cholecystokinin
Substance P Glucagon
Somatostatin

Gastric inhibitory polypeptide(GIP)
Vasoactive intestinal polypeptide(VIP)

Neural agents o -Adrenergic agonists
B -Adrenergic antagonists

Cholinergic agonists

B —-Adrenergic agonist
o —Adrenergic antagonist
Anticholinergic agents

Protein meals

Foods Fat
Chocolate
Ethanol
Peppermint
Other Histamine Theophylline
Antacids Caffeine
Metochlopramide Gastric acidification
Domperidone Smoking
Pregnancy
Prostaglandin(F2 @ ) Prostaglandins(E2, 12)
Serotonin
Coffee Meperdine, morphine
Dopamine
Migrating motor complex Calcium-blocking agents
Raised intra-abdominal Diazepam
pressure Barbiturates
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Fig. 9. Magjor known motor innervation of the smooth muscle esophagus. Interneurones, adrenergic
innervation, and other possible neurotransmitters are not shown because the circuity is not known, other
than a modulatory role is not established for adrenergic supply, and the functional role of other putative
neurotransmitters is unclear. @-=excitatory neurone;, (O, inhibitory neurone; Ach=acetylcholine;
N=nicotinic; M=muscarinic
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