peristalsis, hypertensive LES) that are insufficient to diagnose either
achalasia or DES. These findings are of unclear significance. Reflux
and psychiatric diagnoses, particularly anxiety and depression, are
common among such individuals. A lower visceral pain threshold and
symptoms of irritable bowel syndrome are noted in more than half
of such patients. Consequently, therapy for these individuals should
either target the most common esophageal disorder, GERD, or more
global conditions such as depression or somatization neurosis that are
found to be coexistent.
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Figure 347-7 Diffuse esophageal spasm. The characteristic “corkscrew” esophagus results from spastic contraction of the circular
muscle in the esophageal wall; more precisely, this is actually a helical
array of muscle. These findings are also seen with spastic achalasia.

The current conception of GERD is to encompass a family of conditions with the commonality that they are caused by gastroesophageal
reflux resulting in either troublesome symptoms or an array of potential esophageal and extraesophageal manifestations. It is estimated that
15% of adults in the United States are affected by GERD, although
such estimates are based only on population studies of self-reported
chronic heartburn. With respect to the esophagus, the spectrum of
injury includes esophagitis, stricture, Barrett’s esophagus, and adenocarcinoma (Fig. 347-9). Of particular concern is the rising incidence
of esophageal adenocarcinoma, an epidemiologic trend that parallels
the increasing incidence of GERD. There were about 8000 incident
cases of esophageal adenocarcinoma in the United States in 2013 (half
of all esophageal cancers); it is estimated that this disease burden has
increased two- to sixfold in the last 20 years.

Although the defining criteria are in flux, DES is diagnosed by manometry. Endoscopy is useful to identify alternative structural and inflammatory lesions that may cause chest pain. Radiographically, a “corkscrew
esophagus,” “rosary bead esophagus,” pseudodiverticula, or curling can
be indicative of DES, but these are also found with spastic achalasia.
Given these vagaries of defining DES, and the resultant heterogeneity of
patients identified for inclusion in therapeutic trials, it is not surprising
that trial results have been disappointing. Only small, uncontrolled trials
exist, reporting response to nitrates, calcium channel blockers, hydralazine, botulinum toxin, and anxiolytics. The only controlled trial showing
efficacy was with an anxiolytic. Surgical therapy (long myotomy or even
esophagectomy) should be considered only with severe weight loss or
unbearable pain. These indications are extremely rare.

PATHOPHYSIOLOGY
The best-defined subset of GERD patients, albeit a minority overall,
have esophagitis. Esophagitis occurs when refluxed gastric acid and
pepsin cause necrosis of the esophageal mucosa causing erosions and
ulcers. Note that some degree of gastroesophageal reflux is normal,
physiologically intertwined with the mechanism of belching (transient LES relaxation), but esophagitis results from excessive reflux,
often accompanied by impaired clearance of the refluxed gastric juice.
Restricting reflux to that which is physiologically intended depends on
the anatomic and physiologic integrity of the esophagogastric junction,
a complex sphincter comprised of both the LES and the surrounding
crural diaphragm. Three dominant mechanisms of esophagogastric
junction incompetence are recognized: (1) transient LES relaxations
(a vagovagal reflex in which LES relaxation is elicited by gastric disNONSPECIFIC MANOMETRIC FINDINGS
Manometric studies done to evaluate chest pain and/or dysphagia tention), (2) LES hypotension, or (3) anatomic distortion of the
often report minor abnormalities (e.g., hypertensive or hypotensive esophagogastric junction inclusive of hiatus hernia. Of note, the third
factor, esophagogastric junction anatomic
disruption, is both significant unto itself
and also because it interacts with the first
mmHg
two mechanisms. Transient LES relaxations
150
account for about 90% of reflux in normal
Jackhammer esophagus
Diffuse esophageal spasm
subjects or GERD patients without hiatus
hernia, but patients with hiatus hernia have
a more heterogeneous mechanistic profile. Factors tending to exacerbate reflux
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regardless of mechanism are abdominal
obesity, pregnancy, gastric hypersecretory
states, delayed gastric emptying, disruption
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of esophageal peristalsis, and gluttony.
After acid reflux, peristalsis returns the
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refluxed fluid to the stomach and acid
clearance is completed by titration of the
residual acid by bicarbonate contained in
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swallowed saliva. Consequently, two causes
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of prolonged acid clearance are impaired
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Short latency, premature contraction
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peristalsis and reduced salivation. Impaired
peristaltic emptying can be attributable
Figure 347-8 Esophageal pressure topography of the two major variants of esophageal
to disrupted peristalsis or superimposed
spasm: jackhammer esophagus (left) and diffuse esophageal spasm (right). Jackhammer
reflux associated with a hiatal hernia. With
esophagus is defined by the extraordinarily vigorous and repetitive contractions with normal
superimposed reflux, fluid retained within
peristaltic onset and normal latency of the contraction. Diffuse esophageal spasm is similar but
a sliding hiatal hernia refluxes back into the
primarily defined by a short latency (premature) contraction.
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