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SUMMARY: We report a case of a 79-year-old woman with long-standing achalasia that resulted in
respiratory stridor and dyspnea. She was evaluated for tracheal compression with use of CT on
inspiration and expiration. Airway obstruction and acute respiratory distress secondary to achalasia
have been reported in the clinical literature. The importance of recognizing these rare manifestations
is crucial for the appropriate treatment of these patients. In this patient, the CT evaluation of tracheal
compression provided useful information on the degree of narrowing caused by the dilated esophagus.

Achalasia is a primary esophageal motility disorder charac-
terized by the absence of primary peristalsis and failure of

the lower esophageal sphincter (LES) to relax, resulting in a
dilated esophagus. Most cases are of unknown cause and are
therefore referred to as primary achalasias. Secondary achala-
sia refers to esophageal dilation that has a known cause such as
infiltrating carcinoma of the lower esophagus.1 Achalasia is a
rare disorder that can present in all age groups.2 Common
manifestations of the disease include progressive dysphagia,
chest pain, regurgitation, and weight loss.3 Although it is im-
portant to recognize these more common symptoms of acha-
lasia, the clinician should also be familiar with the rare symp-
toms of stridor and acute respiratory insufficiency from
tracheal compression by a severely dilated esophagus.4 We re-
port a case of a patient with long-standing achalasia who had
tracheal compression secondary to a grossly dilated esopha-
gus. These findings are documented with inspiratory and ex-
piratory CT scans.

Case Report
A 79-year-old woman with a history of achalasia and Lyme disease

presented to our institution for radiographic evaluation. The diagno-

sis of achalasia was made 9 years earlier on the basis of symptoms of

recurrent aspirations and difficulty swallowing. In 2000, the patient

underwent a Heller myotomy with partial fundoplication at an out-

side institution. Her symptoms subsided for several years before she

began to experience a recurrence of both dysphagia and regurgitation.

In 2007, an esophageal evaluation was performed at another outside

institution, which demonstrated a tortuous, sigmoid-shaped esopha-

gus with proximal esophageal dilation producing distortion of the

trachea (Fig 1). She was treated several times throughout the year with

botulinum toxin (Botox; Allergan, Irvine, Calif) injections with di-

minishing response to each subsequent treatment. Her last treatment

in spring 2007 produced almost a negligible result.

The patient presented to one of our gastroenterologists in summer

2008 with a 6- to 12-month history of progressive dysphasia, 15-

pound weight loss, periodic dyspnea, and dizziness. On physical ex-

amination, the patient was noted to have visible distension of her neck

on deep inspiration. She was also noted to have occasional wheezing

and stridor. The remainder of her examination was noncontributory.

A CT study was obtained during expiration and during deep in-

spiration. The CT scans showed gross enlargement of the esophagus,

which extended up into the lower neck, compressing the posterior

tracheal wall and resulting in tracheal narrowing. The tracheal cross-

sectional area at the most significant level of narrowing (tracheal in-

let) was approximated by outlining the tracheal lumen on both expi-

ratory and inspiratory images with use of the Vitrea 2 (Vital Images,

Plymouth, Minn) software. The measuring tool automatically calcu-

lated a cross-sectional area of 219 mm2 on expiration to 177 mm2 for

the defined region of interest. In this patient, we found that tracheal

compression was approximately 20% greater on deep inspiration (Fig

2A–C).

Discussion
Respiratory manifestations of achalasia are often secondary to
regurgitation and aspiration. As in the case of our patient,
pneumonia and bronchiectasis can develop in patients who
present with recurrent aspirations. Stridor resulting from tra-
cheal compression is a rare but important complication of
achalasia, and failure to treat this complication can lead to
respiratory compromise and even death.5
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Fig 1. Left anterior oblique image from a double-contrast esophagram on a 79-year-old
woman with known achalasia. There is massive dilation of the entire esophagus with
anterior displacement of the trachea.
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The exact mechanism of airway obstruction resulting from
a massively dilated esophagus in patients with achalasia has
not been elucidated. However, several theories for the devel-
opment of tracheal compression related to achalasia have been
proposed in the literature. The pinch-cock valve theory sug-
gested that the massively dilated esophagus can be displaced
cephalad behind the cricopharyngeus muscle folding over it-
self, resulting in a 1-way valve.6 Air drawn into the esophagus
secondary to the negative intrathoracic pressure created by
inspiration would not be able to escape through the upper or
lower esophagus.7 Another theory suggests that the upper
esophageal sphincter (UES) fails to properly relax during
swallowing in patients with achalasia. Dudnick et al8 and
Yoneyama et al9 both demonstrated increased UES residual
pressures in patients with achalasia compared with healthy
control subjects. However, Arcos et al10 demonstrated that 45
of the 50 patients with achalasia studied had no significant
difference in UES residual pressure or percentage of relaxation
during swallowing compared with healthy control subjects.
Finally, the loss of the normal belch reflex has also been impli-
cated in the cause of airway compromise in patients with acha-
lasia. The theory is based on failure of the normal belch reflex,
which normally causes relaxation of the lower esophageal
sphincter (LES) followed by UES relaxation.11,12 Several stud-
ies have demonstrated the absence of a normal belch reflex in
patients with a history of achalasia presenting with airway
obstruction.10,13,14

Massive dilation of the esophagus from achalasia leading to
tracheal compression and respiratory distress has been re-
ported in the clinical literature.15 Physical examination of pa-
tients who present with respiratory manifestations are typi-
cally based on findings of neck enlargement with inspiration
and alleviation of symptoms in the supine position. The role of
CT in the evaluation and treatment of patients with achalasia
demonstrating respiratory tract symptoms has not been pre-
viously discussed in the imaging literature. In the case of our
patient, the CT study demonstrated increased compression of
the trachea on inspiration. This finding may be explained by
the pressure on mediastinal structures during inspiration sec-
ondary to expansion of the lungs. This results in further nar-
rowing of the trachea by an already dilated esophagus.

Patients presenting with acute airway obstruction should
be appropriately triaged, with management directed at stabi-
lizing the respiratory compromise. These patients may require
endotracheal tube intubation or emergency esophageal de-

compression.16 Long-term treatment options have included
Heller myotomy, dilation procedure, esophagectomy, crico-
pharyngeus myotomy, and Botox injections.10,17 Our patient
did not respond to the Botox injections and was not the ideal
candidate for pneumatic dilation or surgery given her history
of Lyme disease.

Most patients with achalasia will present with dysphagia,
chest pain, weight loss, and regurgitation. However, the few
who experience tracheal compression manifested by stridor or
respiratory difficulties should be quickly identified and treated
appropriately. CT imaging may play a role in these patients to
quickly and easily evaluate the extent of tracheal compression
during inspiration and expiration. Approximations on cross-
sectional areas of the trachea by software such as Vitrea 2 can
further provide information on the degree of narrowing
present. This information may help delineate the severity of
airway compression and help guide clinical management.
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Fig 2. Axial CT image (A) just below the level of the cricopharyngeus muscle shows dilation of the upper esophagus without evidence of tracheal compression. Axial CT images at the
level of the thoracic inlet obtained in the expiration (B) and inspiration (C) demonstrate narrowing of the trachea from a cross-sectional area of 219 mm2 on expiration to 177 mm2 on
inspiration. Cross-sectional areas were calculated by use of the Vitrea 2 software.
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