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Dysphagia Revisited: Common  
and Unusual Causes1

Dysphagia is a common clinical problem whose prevalence is in-
creasing with the aging population in the United States. The term 
dysphagia is commonly used to describe subjective awareness of 
swallowing difficulty during the passage of a bolus from the mouth 
to the stomach or the perception of obstruction during swal-
lowing. Dysphagia may be further classified as oropharyngeal or 
substernal, depending on the location of this sensation. It can be 
due to benign or malignant structural lesions, esophageal motility 
abnormalities, oropharyngeal dysfunction (including aspiration), 
neuromuscular disorders, or postsurgical changes and is also as-
sociated with gastroesophageal reflux disease. Pathologic condi-
tions of the oral cavity, pharynx, esophagus, and proximal stom-
ach can manifest with dysphagia. Imaging remains the preferred 
method for evaluating patients with dysphagia, and dysphagia is 
an increasingly encountered indication for radiologic evaluation. 
Fluoroscopic studies, including the modified barium swallow and 
esophagography in particular, are often used in the assessment of 
patients with dysphagia, and the techniques used for these studies 
should be tailored to the patient’s needs. Fluoroscopic studies can 
be used to evaluate the esophagus for structural abnormalities (eg, 
webs, diverticula, strictures, masses) and to assess function (eg, the 
swallowing mechanism and esophageal motility). Knowledge of the 
imaging spectrum of disease entities that may cause dysphagia and 
thorough radiologic assessment with a tailored approach may help 
avoid misdiagnosis.
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After completing this journal-based SA-CME 
activity, participants will be able to:

 ■ List the imaging techniques that may 
be used in the evaluation of patients who 
present with dysphagia.

 ■ Discuss the spectrum of common and 
uncommon or unexpected causes of 
dysphagia.

 ■ Describe the imaging findings of dis-
ease entities that may produce oropha-
ryngeal or substernal dysphagia.

See www.rsna.org/education/search/RG.

SA-CME LEARNING OBJECTIVES

Introduction
Dysphagia can be caused by functional or structural abnormalities of 
the oral cavity, pharynx, esophagus, and/or gastric cardia. It is impor-
tant to distinguish between oropharyngeal and substernal esophageal 
dysphagia, since potential causes, radiologic evaluation, and treat-
ment may differ (1).

Dysphagia is defined by medical dictionaries as difficulty in swal-
lowing. The term dysphagia is commonly used to describe a symptom 
that manifests as (a) subjective awareness of swallowing difficulty dur-
ing the passage of a liquid or solid bolus from the mouth to the stom-
ach, or (b) the perception of obstruction during swallowing. Patients 
with dysphagia may experience the sensation of food getting stuck in 
the throat or chest, coughing or choking with swallowing, discomfort, 
or the ability to “sense” the act of swallowing. In addition, patients 
with dysphagia may experience a voice change, frequent throat clear-
ing, otalgia, weight loss, dehydration, and/or pneumonia (2). Patients 
reporting “swallowing problems” could be experiencing dysphagia, 
odynophagia, globus sensation, and/or heartburn.
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Oropharyngeal dysphagia is an underrecog-
nized cause of nutritional and respiratory compli-
cations in elderly patients (3,8). The aging process 
is associated with measurable changes in muscular 
and nervous system function; however, aging itself 
does not cause dysphagia (8). The prevalence of 
neuromuscular disorders and structural abnor-
malities (ie, Zenker diverticulum) also increases 
with age, and it is important to look for a cause of 
dysphagia in elderly patients (1,8). Overall, elderly 
patients with dysphagia have a poor outcome and 
a high mortality rate (3).

In this article, we discuss dysphagia in terms 
of techniques for imaging evaluation, common 
and uncommon causes (eg, swallowing dysfunc-
tion, motility abnormalities, diverticular disease, 
webs and rings, extrinsic processes, vascular phe-
nomena, infection, strictures, neoplasms, foreign 
bodies, and postoperative changes), and relevant 
imaging findings.

Oropharyngeal  
versus Substernal Dysphagia

Oropharyngeal Dysphagia
Oropharyngeal dysphagia represents a clinical 
situation in which a patient symptomatically lo-
calizes a sensation of blockage or discomfort in 
the throat. Patients may complain of a “lump” 
or “sticking” in the throat. Oropharyngeal dys-
phagia may be caused by disease affecting the 
pharynx, esophagus, or gastric cardia (10,11). It 
should be noted that abnormalities of the mid- 
to distal esophagus or gastric cardia can result 
in referred dysphagia to the pharyngeal region 
(11). However, oropharyngeal dysphagia is more 
common in patients with a history of neurologic 
disorders including stroke, head and neck sur-
gery, or radiation therapy (1). Oropharyngeal 
dysphagia can lead to various medical complica-
tions, including respiratory problems, malnutri-
tion, dehydration, bronchial spasms, and airway 
obstruction (12).

Oropharyngeal symptoms may result from 
(a) laryngeal penetration or aspiration, (b) soft-
palate insufficiency, and/or (c) an abnormal oral 
phase of swallowing. Recognition of the different 
patterns of symptoms associated with these enti-
ties may aid in diagnosis and treatment: Patients 
with laryngeal penetration or aspiration may 
present with coughing or choking upon swal-
lowing, those with soft-palate insufficiency may 
exhibit a nasal voice or nasal regurgitation, and 
those with an abnormal oral phase of swallow-
ing may report food dribbling and difficulty in 
chewing (13). Oropharyngeal dysphagia can be 
functional (eg, due to aspiration or penetration) 
or structural (eg, due to Zenker diverticulum, 

Dysphagia is a relatively common and increas-
ingly prevalent clinical problem. An estimated 10 
million Americans are evaluated for dysphagia 
each year (2–5). In addition, because of the ag-
ing population in the United States, an increasing 
number of patients are presenting for radiologic 
evaluation of dysphagia. Dysphagia is associated 
with increased morbidity, mortality, financial 
cost, and health care burden.

Dysphagia has a prevalence of nearly 22% in 
the adult primary care population and of 13.5% 
in the general population (4). Patients in a pri-
mary care setting who have dysphagia are more 
likely to be women than men (80% versus 20%) 
and are more likely to be older than patients who 
do not have dysphagia (4). Dysphagia is also 
more common in patients with gastroesophageal 
reflux disease (GERD) than in those without 
GERD (4,6). Other medical conditions that may 
predispose patients to dysphagia include stroke, 
Alzheimer disease, multiple sclerosis, amyo-
trophic lateral sclerosis, and Parkinson disease, 
and the prevalence of many of these conditions 
increases with patient age (2,3,7,8). Untreated 
dysphagia can lead to dehydration, malnutrition, 
aspiration, pneumonia, and death (4,5,8).

Persons over 65 years of age account for two-
thirds of individuals with dysphagia (9). Further-
more, this component of the population is rapidly 
expanding: Over the past decade, the number of 
persons over 65 years of age increased by 28%, 
whereas the rest of the population increased by 
only 0.8% (3). Dysphagia occurs in up to 50% of 
nursing home residents, and the elderly have an 
increased risk of complications from dysphagia 
(including aspiration pneumonia) compared with 
younger individuals (3,4,7,8).

TEACHING POINTS
 ■ The prevalence of neuromuscular disorders and structural 

abnormalities (ie, Zenker diverticulum) also increases with 
age, and it is important to look for a cause of dysphagia in 
elderly patients.

 ■ Prevention of aspiration requires superior and anterior elevation 
of the larynx, closure of the larynx, and epiglottic tilt, and these 
mechanisms should be carefully evaluated at videofluoroscopy.

 ■ Cough is an important potential indicator of aspiration due to 
oropharyngeal dysphagia. However, aspiration can be silent 
in up to 55% of patients.

 ■ Rather than the tapered beaklike narrowing seen in acha-
lasia, luminal narrowing of the distal esophagus and GEJ in 
pseudoachalasia tends to appear irregular with lobulated 
margins, since the cause of this narrowing is primary or 
metastatic tumor.

 ■ In the setting of a hiatal hernia and gastroesophageal reflux, 
a focal stricture in the midesophagus is highly suggestive of 
Barrett esophagus.
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agus and evaluation for gastroesophageal reflux 
are performed.

In the evaluation of the pharynx and cervical 
esophagus, videofluoroscopy should be used to 
assess swallowing function and to assess specifi-
cally for aspiration or penetration. Ideally, video-
fluoroscopic images are obtained in the lateral and 
anteroposterior projections for detailed evaluation 
of swallowing function and oropharyngeal motility. 
Double-contrast images of the pharynx are also 
acquired in the lateral and anteroposterior projec-
tions to evaluate for structural abnormalities (21). 
Oblique imaging may be performed as necessary. 
Imaging of the cervical esophagus for assessment 
of structural abnormalities is best accomplished 
with rapid-sequence imaging—ideally in the lat-
eral and anteroposterior projections—because the 
bolus passes quickly through this region. Full-col-
umn images of the cervical esophagus can typically 
be obtained with rapid-sequence imaging at two 
frames per second as the bolus passes.

The thoracic esophagus is optimally evalu-
ated with double-contrast images acquired with 
the patient in the upright left posterior oblique 
(LPO) position in conjunction with single-contrast 
images acquired primarily with the patient in 
the prone right anterior oblique (RAO) position 
(10,22). Esophageal motility is best evaluated at 
fluoroscopy with the patient in the prone RAO 
position. Fluoroscopy should be used to assess for 
gastroesophageal reflux. A 12.5-mm barium tablet 
may be administered to detect more subtle areas 
of esophageal narrowing (22) and is useful for 
determining the luminal caliber of an esophageal 
stricture. The tablet should be swallowed with a 
small amount of water or water mixed with dilute 
barium, and passage should be observed at fluo-
roscopy. If the tablet becomes lodged in a particu-
lar location and underlying disease was not ob-
served earlier in this region, the patient should first 
swallow a small amount of additional water. If the 
tablet remains lodged, a more detailed assessment 
should be performed with additional projections 
and further administration of barium. The gas-
tric cardia is best imaged using a double-contrast 
technique with the patient in the recumbent right 
lateral position (10).

Oropharyngeal  
Functional Abnormalities

Functional causes of oropharyngeal dysphagia may 
include laryngeal penetration, aspiration, and cri-
copharyngeal dysfunction. Contrast material seen 
entering the larynx at fluoroscopy indicates penetra-
tion. Aspiration is diagnosed when the ingested bo-
lus extends inferiorly through the true vocal cords 
into the proximal trachea during videofluoroscopic 
evaluation of the swallow (Fig 1) (12). Prevention 

tumor, webs, extrinsic masses, or cervical spine 
disease). Cricopharyngeal dysfunction can also 
produce oropharyngeal dysphagia.

Substernal Dysphagia
Substernal dysphagia represents a clinical situa-
tion in which a patient symptomatically localizes 
a sensation of discomfort or blockage between 
the thoracic inlet and the xiphoid process (ie, 
in the region of the thoracic esophagus). Other 
symptoms may include odynophagia, chest pain, 
and heartburn. Substernal dysphagia may be 
functional (due to an esophageal motility abnor-
mality) or structural (eg, due to ring stricture, an 
extrinsic mass, or a tumor) and may be due to or 
associated with GERD. The sensation of dyspha-
gia in the substernal region is typically caused by 
disease in the esophagus or proximal stomach. 
Pharyngeal abnormalities do not usually produce 
referred symptoms distally (1,10,11).

Imaging Evaluation of Dysphagia
Despite an overall decline in the number of gas-
trointestinal fluoroscopic procedures, the number 
of esophagographic and barium swallow studies 
has actually increased (14,15). Although com-
puted tomography (CT) and magnetic resonance 
(MR) imaging can be used to evaluate dyspha-
gia (16,17), fluoroscopy remains the primary 
and preferred modality. In fact, a barium study 
remains the test most commonly requested by 
primary care physicians, gastroenterologists, 
and radiologists for the evaluation of dysphagia 
(1,10,18,19). Barium studies can help assess 
function as well as structural problems, some-
times better than endoscopy (1,10).

Esophagography provides anatomic and func-
tional information about the pharynx, esophagus, 
gastroesophageal junction (GEJ), and gastric 
cardia, including evaluation of esophageal motil-
ity and assessment for gastroesophageal reflux. 
A modified barium swallow, often performed in 
conjunction with a swallowing therapist, provides 
information about swallowing function, response 
to therapeutic measures, and necessary dietary 
requirements. The modified barium swallow re-
mains the standard of reference for evaluating the 
swallowing mechanism (2,12,20).

A detailed imaging assessment of patients 
with dysphagia includes evaluation of the phar-
ynx, esophagus, and gastric cardia. The study 
should be tailored to the patient’s needs (eg, 
studies for oropharyngeal dysphagia may require 
a different approach than studies for substernal 
dysphagia) (10,13). For example, a patient who 
complains of coughing upon swallowing may 
need to undergo an evaluation of swallowing 
function before inspection of the thoracic esoph-
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Figure 1. Aspiration. Anteroposterior double-contrast 
image of the pharynx shows pooling of contrast ma-
terial in the pyriform sinuses and valleculae. Contrast 
material is also seen pooling in the larynx (arrows) and 
extending inferiorly below the level of the vocal cords 
into the trachea, consistent with aspiration.

of aspiration requires superior and anterior eleva-
tion of the larynx, closure of the larynx, and epiglot-
tic tilt, and these mechanisms should be carefully 
evaluated at videofluoroscopy (23). Aspiration may 
occur before, during, or after the swallow and is 
the most threatening symptom of oropharyngeal 
dysphagia. Aspiration pneumonia occurs in four to 
eight of every 1000 inpatients in the United States 
(12,24), and 50,000 U.S. patients die each year 
from complications of aspiration (3,8,12).

Aspiration and the Elderly
Elderly patients with oropharyngeal dysphagia have 
a poor outcome, particularly due to aspiration. In 
elderly nursing home residents with oropharyngeal 
dysphagia, aspiration pneumonia occurs in 50% 
during the first year, with a mortality rate of over 
45% (3). Overall, the mortality rate from aspiration 
pneumonia ranges from 20% to 65% in patients 
over 65 years of age (3,8,12). The most common 
cause of oropharyngeal dysphagia in the elderly is 
stroke, with a high morbidity, mortality, and cost 
(8). Dysphagia occurs in 29%–64% of stroke pa-
tients, and 20% of these patients die of aspiration 
pneumonia within 1 year after the stroke (4).

Silent Aspiration
Cough is an important potential indicator of 
aspiration due to oropharyngeal dysphagia (12). 
However, aspiration can be silent in up to 55% 
of patients (20). Silent aspiration is defined as 
passage of ingested contents through and below 
the true vocal cords without producing a reflex-
ive cough or some other overt sign that aspira-
tion has occurred (20). Consequently, aspiration 
risk and extent are underestimated at clinical 
bedside examination, thereby increasing the 
importance of barium studies—specifically, the 
modified barium swallow. Patients with silent 
aspiration have an increased risk of complica-
tions of aspiration, including aspiration pneu-
monia, due to lack of recognition of the problem 
and diminished ability to protect the airway 
compared with patients who exhibit nonsilent 
aspiration (ie, cough reflex) (12,20).

Cricopharyngeal Dysfunction
Cricopharyngeal dysfunction may also cause oro-
pharyngeal dysphagia. The cricopharyngeus mus-
cle is the main component of the upper esophageal 
sphincter and is normally closed between swal-
lows. This muscle must relax and open completely 
for passage of the bolus, which requires eleva-
tion of the larynx, pharyngeal constrictors, and a 
bolus. Cricopharyngeal dysfunction may consist 
of incomplete relaxation and/or early closure of 
the cricopharyngeus muscle (upper esophageal 
sphincter). This can result in proximal dilatation 

and trapping of contents, with secondary problems 
of penetration and/or aspiration. Prominence of 
the cricopharyngeus muscle can be seen as a pos-
terior indentation on barium studies (Fig 2). This 
finding can be incidental or can produce dyspha-
gia (8,13). A cricopharyngeal bar is likely contrib-
uting to the patient’s symptoms if the indentation 
from the cricopharyngeal muscle takes up more 
than 50% of the expected luminal diameter with 
maximal distention and/or there is proximal dilata-
tion leading to this indentation. Prominence of the 
cricopharyngeus muscle may be associated with 
pharyngeal constrictor muscle weakness, failure of 
laryngeal elevation, and/or a Zenker diverticulum. 
Cricopharyngeal prominence can also occur as a 
response to esophageal disease (eg, GERD, esoph-
ageal spasm) (13).

Esophageal Motility Abnormalities
Patients with esophageal motility abnormalities 
most often present with slowly progressive dys-
phagia to liquids and solids, occasionally with as-
sociated weight loss (18). Esophageal motility can 
readily be assessed at fluoroscopy, ideally with 
the patient in the prone RAO position (10). Two 
to five individual swallows should be observed 
at fluoroscopy as the bolus passes. An individual 
swallow should be evaluated, since a second or 
double swallow will interfere with primary peri-
stalsis and limit evaluation of esophageal motility. 
Patients may be instructed to take one swallow 
and then open the mouth, since it is not possible 
to swallow with the mouth open.

Specific motility disorders may include diffuse 
esophageal spasm (DES), achalasia, and sclero-
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Figure 3. DES. Lateral spot im-
age obtained during esophagogra-
phy shows the thoracic esophagus 
with a corkscrew appearance due 
to multiple spontaneous and unco-
ordinated contractions obliterating 
the esophageal lumen.

Figure 2. Incomplete relaxation of the cricopharyn-
geus muscle. Lateral fluoroscopic spot image acquired 
during swallowing shows incomplete relaxation of the 
cricopharyngeus muscle (upper esophageal sphincter), 
which appears as a posterior indentation (black arrow). 
Note also the trace penetration with contrast material in 
the larynx (white arrow).

derma. However, esophageal motility disorders 
may not fall into any of these categories and may 
occur in association with GERD. Findings of 
nonspecific motility abnormalities may include 
numerous tertiary contractions, poor propaga-
tion of the primary peristaltic wave, abnormal 
esophageal emptying, and stasis (18). Esophageal 
manometry may be necessary for the definitive 
diagnosis of a motility disorder. Manometry can 
help evaluate the esophageal motor pattern, con-
traction amplitude, and lower esophageal sphinc-
ter pressure and function.

Diffuse Esophageal Spasm
DES is a motility abnormality in which there are 
multiple spontaneous and uncoordinated esoph-
ageal contractions. Patients may present with 
intermittent chest pain and/or dysphagia. DES 
can occur at any age but is more common in 
patients over 50 years of age. It may be intermit-
tent and occurs primarily in the distal two-thirds 
of the esophagus. Uncoordinated contractions 
can obliterate the esophageal lumen and result 
in a classic corkscrew appearance at esophagog-
raphy (Fig 3).

Achalasia
Achalasia is a motility abnormality that is char-
acterized by the absence of primary esophageal 
peristalsis with failure of the lower esophageal 
sphincter to relax. There is often associated in-
creased lower esophageal sphincter pressure 
(18). Increased intraluminal pressure results in a 

dilated esophagus. Esophageal dilatation is seen 
at esophagography in conjunction with tapered 
beaklike narrowing distally (Fig 4). However, it is 
important to be aware of the possibility of pseu-
doachalasia. In pseudoachalasia, the esophagus 
is dilated, with narrowing of the distal esophagus 
and GEJ. Rather than the tapered beaklike nar-
rowing seen in achalasia, luminal narrowing of 
the distal esophagus and GEJ in pseudoachalasia 
tends to appear irregular with lobulated margins, 
since the cause of this narrowing is primary or 
metastatic tumor (Fig 5). Patients with pseudo-
achalasia present with a more abrupt onset of 
symptoms, as opposed to the long-standing his-
tory of dysphagia seen in patients with achalasia. 
In addition, patients with pseudoachalasia tend 
to present with weight loss due to underlying 
malignancy, whereas weight loss is uncommon in 
patients with achalasia. If pseudoachalasia is sus-
pected, CT may be helpful in evaluating disease 
extent and assessing for distant metastases.

Scleroderma
Scleroderma is a smooth muscle disorder that is 
characterized by diminished or absent peristal-
sis in approximately the distal two-thirds of the 
esophagus (corresponding to the region of smooth 
muscle in the esophagus). An incompetent lower 
esophageal sphincter leads to a patulous GEJ, and 
there tends to be esophageal dilatation (Fig 6). As-
sociated gastroesophageal reflux and esophageal 
stasis may lead to the development of a peptic 
stricture (22).
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Figure 5. Pseudoachalasia. Right posterior oblique 
image shows a dilated esophagus with narrowing of 
the distal esophagus and GEJ. However, rather than 
the tapered beaklike narrowing seen in achalasia, the 
margins are characterized by lobulations extending into 
the proximal stomach (arrows), representing metastatic 
tumor infiltration.

Figure 4. Achalasia. Anteroposterior upright image 
shows a dilated thoracic esophagus with pooling of 
contrast material, fluid, and debris. Tapered beaklike 
narrowing is seen distally (arrows). Fluoroscopy dem-
onstrated the absence of primary esophageal peristalsis.

Figure 6. Scleroderma. Double-contrast 
upright LPO image shows esophageal dila-
tation with a patulous distal esophagus and 
GEJ (arrows). Fluoroscopy demonstrated se-
verely diminished primary peristalsis in the 
distal two-thirds of the thoracic esophagus, 
with normal peristalsis in the upper thoracic 
esophagus.

Structural Abnormalities

Diverticula
The most common pharyngoesophageal diver-
ticula include pharyngeal, Zenker, Killian-Ja-
mieson, and epiphrenic diverticula. Diverticula 
arising from the pharynx or proximal esophagus 
are associated with an increased risk of aspi-
ration, particularly overflow aspiration of the 
contents of the diverticulum after the swallow is 
completed.

Pharyngeal diverticula are more often unilat-
eral than bilateral. Whereas a pharyngeal pouch 
represents a transient protrusion, a pharyngeal 
diverticulum is a persistent protrusion, persist-
ing on barium studies after the bolus has passed. 
Pharyngeal diverticula arise at the thyrohyoid 
membrane and are seen along the anterolateral 
pharynx (Fig 7), typically due to chronically in-
creased intrapharyngeal pressures as may occur 
in horn players or glass blowers (13,19).

Zenker diverticula are the most common 
diverticular cause of dysphagia (19). A Zenker 
diverticulum is an acquired mucosal herniation 
arising in the hypopharynx just proximal to the 
cricopharyngeus muscle. It arises posteriorly at 
the level of relative muscular weakness known 
as Killian dehiscence (Fig 8) (8). Although it 

arises in the midline, a large Zenker diverticu-
lum can be seen to extend laterally when viewed 
in the anteroposterior projection (13). A large 
Zenker diverticulum may further contribute 
to dysphagia due to associated mass effect and 
compression of the cervical esophagus. Zenker 
diverticula are associated with cricopharyngeal 
dysfunction and GERD.

Killian-Jamieson diverticula are located more 
inferiorly than Zenker diverticula, at the level of 
the Killian-Jamieson space. A Killian-Jamieson 
diverticulum occurs below the level of the crico-
pharyngeus muscle, arising from the lateral and 
anterior wall of the cervical esophagus (Fig 9). 
These diverticula are less common than Zenker 
diverticula and tend to be less symptomatic (19).
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Figures 9, 10. (9) Killian-Jamieson diverticulum. Slightly oblique lateral image obtained during swal-
lowing shows a diverticulum arising anteriorly from the cervical esophagus (arrow) below the level of the 
cricopharyngeus muscle. The diverticulum was seen extending laterally and to the left of midline in the 
anteroposterior projection. (10) Epiphrenic diverticulum. Single-contrast prone RAO image shows a large 
epiphrenic diverticulum (D) arising from the distal thoracic esophagus. Associated esophageal dysmotility 
with numerous tertiary contractions was noted at fluoroscopy.

Figures 7, 8. (7) Lateral pharyngeal diverticulum. Anteroposterior image obtained during swallowing 
shows a focal outpouching along the lateral pharynx (arrow). This finding persisted after the swallow 
and was located slightly anteriorly on the lateral images (not shown), indicative of a lateral pharyngeal 
diverticulum. (8) Zenker diverticulum. Slightly oblique lateral image obtained during swallowing shows 
a large diverticulum arising posteriorly (arrow) at the level of the cricopharyngeus muscle. The diverticu-
lum extends inferiorly to exert mass effect on the cervical esophagus and was seen in the midline in the 
anteroposterior projection.

Epiphrenic diverticula occur in the distal third 
of the thoracic esophagus. They represent pulsion 
diverticula and are often associated with motility 
abnormalities (Fig 10).

Patients with symptomatic pharyngoesopha-
geal diverticula may be treated with endoscopic 
or surgical diverticulectomy or diverticuloplexy 

(diverticular suspension). A simultaneous my-
otomy may be performed as well (eg, cricopha-
ryngeal myotomy for a Zenker diverticulum and 
distal esophagomyotomy for an epiphrenic di-
verticulum). Endoscopic diverticulotomy may be 
successful in some patients.
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Figure 12. Schatzki ring. Prone RAO image acquired 
as the patient was drinking barium shows a short, 
smooth concentric ring in the distal esophagus (arrows) 
just above an associated small hiatal hernia. Note the 
maximal luminal distention above and below the ring.

Figure 11. Anterior cervical esophageal web. Lateral 
image obtained during swallowing shows a thin, shelf-
like mucosal fold (arrow) in the anterior cervical esopha-
gus. Mild proximal dilatation is also noted.

Webs and Rings
Esophageal webs are thin mucosal folds that 
typically appear as a shelf-like filling defect 
1–2 mm in height in the cervical esophagus or 
lower hypopharynx. Cervical esophageal webs 
are most often located anteriorly (Fig 11) but 
may be circumferential (25). Although cervical 
esophageal webs may be an incidental finding, 
they can result in proximal dilatation and vary-
ing degrees of obstruction. Esophageal webs can 
be multiple, and maximal luminal distention is 
often necessary to make the diagnosis. A con-
stricting proximal web can limit the ability to 
diagnose an additional more distal web. Esopha-
geal webs are associated with other conditions 
such as benign mucous membrane pemphigoid, 
epidermolysis bullosa dystrophica, and GERD 
(26).

Schatzki ring is the most common type of 
esophageal ring. It appears as a short, smooth, 
concentric ring in the distal esophagus (B ring) 
measuring 1–3 mm in height and typically associ-
ated with a hiatal hernia (Fig 12) (22). Esopha-
geal rings are best identified and characterized 
with maximal luminal distention, achieved by ac-
quiring images with the patient drinking barium 
while in the prone RAO position (10,27).

Patients with a symptomatic esophageal web or 
ring may respond to dietary changes. If conservative 
treatment fails, endoscopic dilation may be helpful.

Extrinsic Compression of  
the Pharynx or Esophagus
Extrinsic compression of the esophagus may result 
in dysphagia. Extrinsic compression can be due to 
mass effect from adjacent tumors, masses or ade-
nopathy, cardiovascular processes, or musculoskel-
etal abnormalities. If mass effect on the esophagus 
is seen at esophagography, cross-sectional imaging 
may be necessary for a more definitive diagnosis.

Extrinsic Masses.—Mass effect due to thyroid dis-
ease is most often seen at the level of the cervical 
esophagus. However, superior mediastinal exten-
sion of a thyroid mass can result in mass effect on 
the upper thoracic esophagus at esophagography. 
Rapid-sequence imaging with the patient in the 
anteroposterior position best depicts this mass ef-
fect (Fig 13). However, mild narrowing may occur 
as a normal finding at the level of the thoracic inlet 
and should not be mistaken for thyroid disease. 
Thyroid ultrasonography (US) or neck CT may 
help confirm thyroid disease and help determine 
its extent. Extrinsic compression of the esophagus 
may also be seen due to lung cancer and meta-
static adenopathy (Fig 14), and there may be asso-
ciated secondary invasion of the esophagus. Chest 
CT is helpful in determining disease extent.

Cardiovascular Compression.—Vascular compres-
sion of the esophagus may be due to anatomic 
variants such as an aberrant right subclavian artery 
(Fig 15) or to cardiovascular disease processes 
(Fig 16) including but not limited to aortic an-
eurysms, dissection, and cardiomegaly. The ap-
pearance of mass effect from cardiomegaly or an 
aberrant right subclavian artery at esophagography 
may be essentially diagnostic; however, other car-
diovascular processes may require chest CT or 
MR angiography for a more definitive diagnosis 
(Fig 16b).

Musculoskeletal Processes.—The esophagus 
may also be compressed due to musculoskel-
etal processes, most often osteophytes (28). The 
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esophagus is most likely to be compressed by os-
teophytes at the level of C5-C6, where the lumen 
is fixed to the cricoid cartilage, and in the upper 
thoracic esophagus, where it is attached to the 
diaphragm (29). However, large osteophytes can 
cause mechanical blockage or induce a localized 
inflammatory reaction affecting the esophagus 
elsewhere, thereby producing dysphagia. Al-
though 20%–30% of the general population have 
hypertrophic spurs along the anterior cervical 
spine, only about 6% of this group report having 
dysphagia (30,31). Mass effect on the cervical 

Figure 13. Mass effect due to 
thyroid disease. (a) Anteroposte-
rior image obtained during swal-
lowing shows extrinsic mass effect 
(arrows) from a large mass in the 
left side of the neck, which dis-
places the cervical esophagus to 
the right. A transient right lateral 
pharyngeal pouch is also noted. 
(b) Contrast-enhanced CT image 
shows a large left thyroid goiter (T) 
displacing the trachea and esopha-
gus (arrowhead) to the right of 
midline.

Figure 14. Lung cancer involv-
ing the esophagus. (a) Single-
contrast LPO image shows mass 
effect throughout the midthoracic 
esophagus (arrows). (b) Contrast-
enhanced CT image shows a large 
lung cancer invading the medi-
astinum, with severe compres-
sion of the esophagus at this level 
(arrow).

esophagus from cervical osteophytes is best seen 
on rapid-sequence images obtained during swal-
lowing with the patient in the straight lateral posi-
tion (Fig 17). Lateral oblique and anteroposterior 
images may fail to reveal the finding.

Esophageal Infections
Patients with esophageal infections such as can-
didiasis, herpesvirus, human immunodeficiency 
virus (HIV), and cytomegalovirus (CMV) may 
present with dysphagia as well as odynophagia. 
Severe esophageal infection can result in subse-
quent development of strictures.

Candidiasis is the most common cause of in-
fectious esophagitis, especially in immunocom-
promised patients. At double-contrast esopha-
gography, candidiasis appears as plaques or 
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Figure 16. Dissecting thoracic aortic aneurysm. (a) Single-contrast anteroposterior image shows multi-
focal mass effect on the thoracic esophagus (arrows). (b) Coronal contrast-enhanced maximum-intensity-
projection CT image reveals that the mass effect is due to a dilated thoracic aorta with aortic dissection.

Figure 15. Aberrant right subclavian artery. (a) Single-contrast anteroposterior image shows 
obliquely oriented mass effect on the thoracic esophagus (arrow) just at and above a left-sided aortic 
arch (A). Mass effect was noted posteriorly in the lateral projection. (b) Contrast-enhanced CT image 
shows an aberrant right subclavian artery (*) arising from the left-sided aortic arch (A) and crossing the 
esophagus (arrow) as it extends obliquely to the right.

nodules that are longitudinally oriented within 
the esophagus, with normal intervening mucosa 
(Fig 18) (32). In patients with AIDS, candidiasis 
may have a classic “shaggy” appearance with 
pronounced irregularity of the luminal contour 
at esophagography.

Herpesvirus is the most common cause of viral 
esophagitis and most often appears at double-
contrast imaging as small ulcers, typically less 

than 1 cm in size (Fig 19) (32,33). Herpes ulcers 
are most often multiple and superficial. Herpes-
virus esophagitis can occur in otherwise healthy 
immunocompetent patients.

HIV and CMV ulcers are typically larger than 
herpesvirus ulcers. HIV and CMV infections 
cause large flat ulcers, most often greater than 1 
cm in size. It is not possible to distinguish CMV 
ulcers from HIV ulcers at esophagography, and 
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Figure 19. Herpes virus esoph- 
agitis. Double-contrast LPO im-
age shows a small superficial 
ulcer (arrow) due to herpes 
infection in the mid- to upper 
esophagus.

Figure 18. Candidiasis. Dou-
ble-contrast upright LPO image 
shows plaques and nodules due 
to candidal infection that are 
longitudinally oriented within 
the thoracic esophagus.

Figure 17. Cervical osteophytes. Lateral 
image obtained during swallowing shows 
extrinsic mass effect on the pharynx and 
cervical esophagus from confluent os-
teophytes in the anterior cervical spine 
(arrows).

endoscopy is necessary for accurate diagnosis and 
treatment (Fig 20) (34,35).

Esophageal Strictures
Benign esophageal strictures are a leading cause 
of dysphagia, and dysphagia is the most common 
presenting complaint of patients with these stric-
tures (22). Patients with benign strictures tend to 

have a history of long-standing, intermittent, or 
nonprogressive dysphagia. On the other hand, pa-
tients with malignant strictures present with more 
recent onset of rapidly progressive dysphagia and 
associated weight loss (1). Multiple processes 
may cause benign esophageal strictures, and, al-
though there is overlap among possible diagnoses, 
the differential diagnosis may be narrowed based 
on the location of the esophageal stricture. In 
some cases, endoscopy with brushings or biopsy 
may be necessary to establish a definitive diagno-
sis and exclude malignancy. Symptomatic benign 
esophageal strictures may be successfully treated 
with endoscopic dilation; however, refractory or 
severe strictures may require stent placement or 
surgical esophageal reconstruction.

Distal Esophageal Strictures.—The most com-
mon stricture found in the distal esophagus is a 
GERD-induced peptic stricture. In fact, GERD 
is the leading cause of esophageal strictures 

Figure 20. CMV esophagitis in an im-
munocompromised patient. Double-con-
trast LPO image shows several large flat 
ulcers due to CMV infection in the tho-
racic esophagus. The margins of two of 
the ulcers are seen in profile (arrows). HIV 
ulcers would appear similar, and endos-
copy is necessary for accurate diagnosis 
and treatment.
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Figure 23. Barrett eso phagus. Double-contrast 
upright LPO image shows a focal stricture due 
to Barrett esophagus in the midesophagus (ar-
row). Note the mildly nodular appearance of the 
more inferior esophageal mucosa due to reflux 
esophagitis. The GEJ has a patulous appearance.

overall (22). Peptic strictures most often occur 
in the distal esophagus and typically appear at 
esophagography as smooth, tapered narrowing 
that extends for a distance of 1–4 cm (Fig 21) 
(36). Peptic strictures are usually concentric but 
may appear asymmetric. Scarring can lead to sac-
culation (Fig 22), and there may be associated 
EIP (Fig 21) (22). Other entities that may cause 
distal esophageal strictures include scleroderma, 
an indwelling nasogastric tube, Zollinger-Ellison 
syndrome, and alkaline reflux esophagitis.

Upper to Midesophageal Strictures.—If a 
stricture is identified in the mid- to upper 
esophagus, Barrett esophagus should be con-
sidered (22). This condition occurs most often 
as a consequence of long-standing GERD and 
reflux esophagitis and represents acquired pro-
gressive columnar metaplasia of the squamous 
epithelium in the distal esophagus (37,38). 
Barrett esophagus is a premalignant condition 
with an associated increased risk of adenocarci-
noma. Most Barrett strictures appear as distal 
esophageal peptic-type strictures. However, a 
stricture in the mid- to upper esophagus—a 
less common finding—is more specific for Bar-
rett esophagus (Fig 23) (22,39). In the setting 
of a hiatal hernia and gastroesophageal reflux, 
a focal stricture in the midesophagus is highly 
suggestive of Barrett esophagus (22). If Barrett 
esophagus is suspected, endoscopy and biopsy 
should be performed. If the diagnosis of Barrett 
esophagus is confirmed, periodic endoscopic 
surveillance with biopsies should be performed 
to detect and treat dysplastic changes before 
the development of invasive carcinoma. Other 

possible causes of strictures in the mid- to up-
per esophagus include mediastinal radiation 
therapy, caustic ingestion (Fig 24), medication-
induced stricture (Fig 25), congenital esopha-
geal stenosis, and skin disorders.

Other Causes of Strictures.—Additional causes of 
benign esophageal strictures include EIP, Crohn 
disease, graft-versus-host disease, candidiasis, 

Figures 21, 22. (21) Peptic stricture with 
esophageal intramural pseudodiverticulo-
sis (EIP). Double-contrast upright LPO im-
age shows smooth, tapered narrowing in 
the distal esophagus above a small hiatal 
hernia with associated EIP, a finding that 
appears as a tiny outpouching of contrast 
material (arrow). Mild nodularity of the 
distal esophageal mucosa due to reflux 
esophagitis is noted slightly more superi-
orly. (22) Peptic stricture with sacculation. 
Single-contrast prone RAO image shows 
a focal peptic stricture with narrowing in 
the distal esophagus above a small hiatal 
hernia. Note the associated sacculation 
due to scarring along the proximal aspect 
of the stricture (arrow).
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Beh çet disease, prior sclerotherapy, and eosino-
philic esophagitis (22).

EIP represents dilated excretory ducts of deep 
mucous glands, appearing as flask-shaped out-
pouchings or tiny collections of contrast material 
(1–4 mm in size) that seem to float outside the 
esophagus (Fig 26). EIP may occur as a conse-
quence of scarring and is associated with stric-
tures in up to 90% of patients (22). Bridging of 
pseudodiverticula may result in intramural tracks.

Patients with Crohn disease may present with 
dysphagia caused by the development of benign 
strictures. Benign strictures can occur in the 
pharynx (Fig 27) and/or esophagus, albeit typi-
cally only in the setting of involvement by Crohn 
disease elsewhere (eg, within the small bowel or 
colon).

Idiopathic eosinophilic esophagitis is an in-
creasingly common inflammatory condition that 
may lead to stricture formation. It is character-
ized pathologically by eosinophilic infiltration 
of the esophagus, a condition that is thought to 
occur as an inflammatory response to food al-

lergens. Patients may present with long-standing 
dysphagia and recurrent food impactions and 
may also have a history of allergies, asthma, and/
or peripheral eosinophilia. Idiopathic eosino-
philic esophagitis may cause segmental or diffuse 
esophageal strictures that can be diagnosed with 
esophagography. Strictures occur most often in 
the upper to midthoracic esophagus and may 
be associated with distinctive ringlike indenta-
tions (“ringed esophagus”). Alternatively, there 
may be a diffusely small-caliber esophagus (40). 
However, endoscopy should be performed for a 
definitive diagnosis. Treatment options may in-
clude steroid therapy and dietary changes. When 
esophageal strictures are present, endoscopic di-
lation may be helpful.

Esophageal Cancer
Patients with esophageal carcinoma tend to 
pre sent with recent onset and rapidly progres-
sive dysphagia with associated weight loss. His-
torically, the most common pathologic type of 
esophageal cancer was squamous cell carcinoma. 

Figures 24, 25. (24) Caustic ingestion in a patient 
who had ingested lye 1 year earlier. (24a) Single-con-
trast LPO image shows a long stricture with tapered 
margins in the mid- to distal esophagus (arrows). 
(24b) Single-contrast supine image shows a focal 
stricture with tapered margins in the gastric antrum 
(arrows). (25) Pill-induced esophagitis complicated by 
an upper esophageal stricture. Initial double-contrast 
esophagography showed three small ulcers at the level 
of the aortic arch due to pill-induced esophagitis. LPO 
image from an esophagographic study performed 
3 months later shows subsequent development of a 
stricture with tapered margins at the same level. A = 
aortic arch.
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Figure 27. Pharyngeal Crohn disease 
with aspiration in a patient with known 
ileocolic Crohn disease. Lateral image 
obtained during swallowing shows lobu-
lated filling defects within a distorted 
pharynx and a focal stricture at the pha-
ryngoesophageal junction due to Crohn 
disease. Aspirated contrast material is 
seen in the trachea (arrows).

Figure 28. Primary esophageal cancer. 
Double-contrast LPO image shows a large 
mass in the mid- to upper esophagus 
with polypoid (white arrows), ulcerative 
(arrowhead), and varicoid (black arrows) 
components. Pathologic analysis revealed 
esophageal squamous cell carcinoma.

Figure 26. EIP with mild benign 
focal stricture. Double-contrast 
LPO image shows multiple tiny 
flask-shaped outpouchings of EIP 
associated with a mild stricture 
in the upper esophagus (arrows). 
The outpouchings appear to float 
outside the esophagus and are 
also seen more inferiorly within 
the esophagus.

In recent years, however, there has been an over-
whelming increase in the prevalence of esopha-
geal adenocarcinoma (41–43). Adenocarcinoma 
is most often found in the distal esophagus and 
may arise in Barrett esophagus or as gastric 
cancer invading the distal esophagus. However, 
oropharyngeal cancers remain predominantly 
squamous cell carcinoma (21). Regardless of 
pathologic type, esophageal cancer can appear 
infiltrative, ulcerative, polypoid, and/or varicoid 
at esophagography (Fig 28) (44–46). Invasive 
esophageal cancer may result in sinus tracks, fis-
tulous communication with the airway or medi-
astinum, and/or invasion of adjacent structures 
(47). Chest and abdominal CT and/or positron 
emission tomography (PET)/CT should be 
performed for assessment for possible resect-
ability and staging of disease extent, including 
evaluation for lymphadenopathy and distant 
metastases.

Patients with achalasia have a substantially 
greater risk of developing primary esophageal 
cancer (nine to 28 times that of persons without 
achalasia) (48). Because of the long-standing 
history of dysphagia in patients with achala-
sia, secondary cancers tend to manifest late in 
the disease course, appearing as a large, bulky 
mass within a markedly dilated esophagus. As 

a consequence, patients have a poor prognosis 
(48,49). In the absence of underlying achalasia, 
an extensive, bulky intraluminal mass may sug-
gest a diagnosis of esophageal sarcoma (Fig 29). 
A gastrointestinal stromal tumor arising from 
the stomach may appear as a large, bulky mass 
in the vicinity of the GEJ (Fig 30), and patients 
may present with dysphagia.

Other Masses
Patients with an impacted foreign body or food 
bolus in the esophagus may present with acute 
onset of dysphagia. Water-soluble contrast mate-
rial should be used for esophagography if this is a 
concern, since there is an increased risk of perfo-
ration with increased duration of impaction. The 
impacted food or object can be seen as a focal 
mass or filling defect in the esophagus and may be 
expanding the lumen (Fig 31). Obstruction may 
be present. At esophagography, contrast material 
may be seen filling the interstices of an impacted 
food bolus or within a foreign body, thereby help-
ing differentiate such a process from neoplasm.

Other disease entities that can appear mass-
like within the esophagus in patients who present 
with dysphagia include leiomyoma, duplication 
cyst, and, rarely, esophageal hematoma. Leiomyo-
mas represent more than one-half of all benign 
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Figure 31. Impacted food bolus. Lateral image 
obtained during swallowing shows a lobulated 
filling defect (arrows) below the cricopharyngeus 
muscle in the cervical esophagus, a finding that 
is consistent with an impacted food bolus. Note 
the presence of contrast material in the inter-
stices of the “mass.”

Figure 30. Gastrointestinal stromal tumor arising from the 
stomach. Contrast-enhanced CT image shows a large, bulky 
ulcerative mass arising from the stomach (S) and extending 
into the vicinity of the GEJ, findings that are consistent with a 
malignant gastrointestinal stromal tumor.

Figure 29. Esophageal sarcoma. Coronal contrast-enhanced 
multiplanar reformatted chest CT image shows dilatation of 
the esophagus by a large, bulky soft-tissue mass (arrows) that 
contains calcifications and expands the lumen. Pathologic 
analysis revealed esophageal sarcoma.

esophageal tumors and tend to be solitary sub-
mucosal masses ranging from 2 to 8 cm in size 
(Fig 32) (43,50,51). A duplication cyst occurs in 
the esophagus in 20% of cases (52). Esophageal 
duplication cysts may be cystic or tubular and 
generally do not communicate with the esopha-
geal lumen (Fig 33).

Postoperative Dysphagia
Patients may present with dysphagia following 
surgery involving the esophagus, pharynx, larynx, 
stomach, or adjacent structures. Possible causes 
of dysphagia in the postoperative setting include 
aspiration (due to recent intubation or to postop-
erative changes involving the pharyngolaryngeal 
region), leak, fistula, strictures, malfunction of 

a surgical device (eg, cervical fusion plate, gas-
tric band), obstruction, indwelling foreign body, 
motility abnormalities, or other postoperative 
complications.

Dysphagia following laryngectomy can occur 
due to leak and/or fistula in the early postopera-
tive course (Fig 34) or due to stricture in the 
more delayed postoperative course (Fig 35). 
Pharyngocutaneous fistulas occur in 6%–21% of 
patients following laryngectomy, typically in the 
early postoperative course (Fig 34) (53). Delayed 
development of fistula could indicate recurrent 
tumor (53). Following anterior cervical fusion or 
other neck surgery, dysphagia may occur in the 
early postoperative course due to edema and/or 
hematoma, with soft-tissue swelling and displace-
ment of the pharynx and/or cervical esophagus. 
In the delayed postoperative course, dysphagia 
may be due to hardware malfunction, fibrosis, or 
esophageal stricture. Leak and strictures can also 
occur following esophagectomy.

It is important to remember that patients with 
a history of surgery involving the GEJ and proxi-
mal stomach may also present with dysphagia in 
the early or late postoperative course. Following 
fundoplication, dysphagia can occur due to (a) a 
tight wrap with associated esophageal dilatation, 
or (b) partial or complete disruption of the fundo-
plication wrap with a recurrent hiatal hernia (54). 
Bariatric surgery is a popular treatment option 
for morbidly obese patients, and alterations made 
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Figure 33. Esophageal duplication 
cyst. Single-contrast prone RAO im-
age shows a prominent filling defect 
(arrow) protruding into the lumen of 
the distal esophagus. The lesion has 
obtuse margins and does not commu-
nicate with the esophageal lumen. En-
doscopic US revealed an esophageal 
duplication cyst.

Figure 32. Benign esophageal leiomyoma. (a) Single-contrast prone RAO image 
shows a small filling defect (arrow) protruding into the lumen of the esophagus near 
the level of the aortic arch. The lesion’s obtuse borders suggest that it is submucosal 
in nature. (b) Coronal contrast-enhanced multiplanar reformatted CT image shows a 
corresponding small soft-tissue mass, also with obtuse margins, at the same level (ar-
row) and protruding into the esophageal lumen. Pathologic analysis revealed a benign 
leiomyoma.

to the gastrointestinal tract—in particular, the 
stomach—can result in complications producing 
dysphagia. Following gastric band placement, dys-
phagia can occur due to a tight stoma with pouch 
obstruction, band erosion, or band slippage with 
fundic herniation (55). Following Roux-en-Y gas-
tric bypass surgery, patients may present with dys-
phagia due to (a) pouch dilatation with gastroje-
junal stomal obstruction, or (b) more downstream 
processes, including obstruction at or related to 
the jejunojejunal anastomosis (56). In addition, 
esophageal motility disorders are not uncommon 
following bariatric procedures. In these patients, 
the surgical anatomy should be evaluated before 
routine esophagography is performed.

Conclusion
Dysphagia is a common clinical problem, and 
imaging is essential for evaluating patients who 
have difficulty swallowing. Barium studies remain 
the preferred method for evaluating patients with 

dysphagia, allowing assessment of function and 
morphology. A wide spectrum of oral, pharyn-
geal, esophageal, and proximal gastric diseases 
may manifest with dysphagia. An accurate clinical 
and surgical history may help guide the radio-
logic examination. Thorough radiologic assess-
ment and a knowledge of the imaging spectrum 
of the possible causes of dysphagia may help 
avoid misdiagnosis.

Figure 34. Pharyngocutaneous fistula fol-
lowing laryngectomy. Lateral image obtained 
during swallowing of water-soluble contrast 
material shows extravasation of contrast ma-
terial from the anterior aspect of the inferior 
pharynx, a finding that is consistent with early 
postoperative leak. Extraluminal contrast ma-
terial (arrows) tracks anterior and inferior to a 
tracheostomy toward the skin surface, a find-
ing that is consistent with fistula.



RG • Volume 35 Number 1 Carucci and Turner 121

Figure 35. Delayed stricture in a patient 
who had undergone laryngectomy 6 months 
earlier. Lateral image obtained during swal-
lowing shows a focal benign stricture with 
tapered margins in the neopharynx (arrow).
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