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ologic and endoscopic organizations, barium 
esophagography either is not recommended 
or not even mentioned as an option for the 
workup of GERD [3–5].

Despite this literature, barium esopha-
gography has been recognized as a global 
examination that can simultaneously evalu-
ate swallowing function, esophageal motili-
ty, gastroesophageal reflux (GER), and mor-
phologic abnormalities in the pharynx and 
esophagus [6]. It is also a noninvasive and 
inexpensive procedure that does not require 
sedation and is widely available. The barium 
study, therefore, is a useful test for detecting 
GERD and its complications, distinguishing 
GERD from other pathologic conditions in-
volving the esophagus, facilitating selection 
of additional diagnostic tests, and guiding 
decisions about medical, endoscopic, or sur-
gical treatment of these patients.

The Society of Abdominal Radiology re-
cently established a disease-focused panel 
on GERD whose mission is to advance the 
concept of a multidisciplinary approach to 
GERD that recognizes the important role 
of barium esophagography in conjunction 
with endoscopy and other diagnostic tests. 
The panel is composed of 10 gastrointes-
tinal and abdominal radiologists, one gas-
troenterologist, one gastrointestinal sur-
geon, and one speech language pathologist. 
After review of the scientific literature and 
discussion among the panelists, our panel 
has developed a consensus statement on the 
role of barium esophagography for GERD, 
recommended techniques for performing 
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G
astroesophageal reflux disease 
(GERD) is likely the most com-
mon disease affecting the gastroin-
testinal tract. GERD has a frequen-

cy of 10–20% in Western countries [1], and 
heartburn occurs in at least 5% of adult Ameri-
cans [2]. Accurate diagnosis of GERD enables 
affected individuals to benefit from a variety of 
treatment options, ranging from lifestyle chang-
es to medication or antireflux surgery.

Patients with GERD may undergo a va-
riety of diagnostic tests, including fiberop-
tic endoscopic examination of swallowing 
or nasopharyngolaryngoscopy to assess for 
functional or structural abnormalities in the 
pharynx or larynx; endoscopy to assess for 
reflux esophagitis and complications, such 
as peptic strictures and Barrett esophagus; 
esophageal manometry to assess for dys-
motility; and 24-hour esophageal imped-
ance–pH monitoring to determine the de-
gree of acid and nonacid reflux.

In current medical practice, endoscopy 
has become a widely used diagnostic test for 
GERD, whereas barium studies have been 
underutilized in the workup of this condi-
tion. The decreasing role of esophagography 
is related to a variety of factors, including a 
growing shortage of experienced teachers in 
gastrointestinal fluoroscopy; the common 
perception of barium radiology as a labor-
intensive, time-consuming, and technically 
demanding modality; and an endoscopy-first 
mentality of gastroenterologists that under-
values the usefulness of barium studies. In 
practice guidelines from various gastroenter-
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OBJECTIVE. The Society of Abdominal Radiology established a panel to prepare a con-
sensus statement on the role of barium esophagography in gastroesophageal reflux disease 
(GERD), as well as recommended techniques for performing the fluoroscopic examination 
and the gamut of findings associated with this condition. 

CONCLUSION. Because it is an inexpensive, noninvasive, and widely available study 
that requires no sedation, barium esophagography may be performed as the initial test for 
GERD or in conjunction with other tests such as endoscopy. 
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the fluoroscopic examination, and the gam-
ut of radiographic findings associated with 
this condition.

Clinical Issues
Patients with GERD often present with 

classic symptoms of heartburn and regurgi-
tation. Heartburn is usually characterized by 
intermittent substernal burning that mark-
edly improves or resolves on treatment with 
proton pump inhibitors [7]. When substernal 
discomfort is particularly pronounced, it can 
mimic pain of cardiac origin [8]. Less fre-
quently, substernal pain may be caused by 
eosinophilic esophagitis or esophageal motor 
disorders, such as diffuse esophageal spasm 
or achalasia masquerading as GERD [9].

Many patients with GERD present with re-
current episodes of regurgitation character-
ized by a bitter or sour taste in the mouth and 
the sensation of fluid moving up and down 
in the chest [7]. Regurgitation often is exac-
erbated by lying down, so this symptom is 
especially common at night. When patients 
with GERD have intractable nocturnal re-
gurgitation as their predominant complaint, 
an antireflux procedure may be required for 
long-term clinical relief.

Other patients with GERD present with 
dysphagia because of esophageal sensitivity 
to refluxed acid in the esophagus or marked 
esophageal dysmotility associated with re-
flux esophagitis [7]. Dysphagia in these pa-
tients may also be caused by esophageal 
narrowing from peptic strictures, lower 
esophageal rings, Barrett esophagus, or even 
adenocarcinomas arising in Barrett esopha-
gus. When dysphagia is present, the clinical 
history is extremely helpful for differentiat-
ing benign from malignant causes; benign 
strictures cause long-standing dysphagia 
and little or no weight loss, whereas malig-
nant strictures are characterized by recent 
onset of progressive dysphagia and greater 
weight loss.

Some patients with GERD experience epi-
gastric pain or dyspepsia that is erroneous-
ly attributed to peptic ulcer disease or other 
causes [10]. Other patients have extraesoph-
ageal symptoms such as a globus sensation, 
chronic cough, laryngitis, hoarseness, asth-
ma, or water brash (profound salivation) sec-
ondary to daytime or nocturnal reflux of acid 
into the pharynx with subsequent aspiration 
of acid into the larynx or airway [11, 12]. 
Findings of GERD may also be detected un-
expectedly in patients who undergo barium 
studies for other reasons.

Technique of Examination
When barium esophagography is per-

formed for GERD, a pharyngogram routinely 
should be included to detect associated abnor-
malities in the pharynx and cervical esopha-
gus. Thus, the study technically should be 
called a “pharyngoesophagram,” though the 
shorter term “esophagram” is used here for the 
sake of brevity.

Single-contrast esophagography has been 
an unreliable technique for detecting reflux 
esophagitis, with an overall sensitivity of only 
50–75% [13–16]. In contrast, double-contrast 
esophagography has a sensitivity of nearly 
90% for detecting this condition [14, 16, 17]. 
A major advantage of a double-contrast tech-
nique is its ability to detect superficial ulcers 
or mucosal edema and inflammation in the ab-
sence of ulcers. Nevertheless, false-negative 
studies occur because of excessive intralu-
minal barium that obscures mucosal disease, 
and false-positive studies occur because of air 
bubbles and undissolved effervescent agent 
that mimic the findings of esophagitis. An op-
timal double-contrast technique therefore is 
required for these examinations.

We recommend performing the barium 
study as a multiphasic examination that in-
cludes dynamic evaluation and spot imag-
es of the pharynx and cervical esophagus 
to detect associated abnormalities in these 
structures, including upright double-con-
trast views of the esophagus with high-den-
sity barium to detect reflux esophagitis and 
esophageal tumors; double-contrast views of 
the cardia and fundus to detect tumors and 
other abnormalities in the cardiac region; 
prone single-contrast views of the esopha-
gus with low-density barium to detect esoph-
ageal narrowing from strictures, rings, or 
other causes; assessment of esophageal mo-
tility to detect GERD-related esophageal 
dysmotility; and assessment of GER. Strat-
egies for optimizing these various compo-
nents of the barium study are suggested in 
the following sections.

Pharyngogram
Nocturnal reflux of acid into the pharynx 

may cause swallowing dysfunction with de-
creased epiglottic tilt, pharyngeal paresis, la-
ryngeal penetration, or tracheal aspiration. 
Lateral and frontal views of the pharynx and 
cervical esophagus may be obtained by dy-
namic imaging with digital recordings or 
rapid sequence imaging as the patient swal-
lows high- and low-density barium to assess 
swallowing function. If marked swallowing 

dysfunction or aspiration is observed, a more 
careful pharyngeal examination can be per-
formed as a modified barium swallow in con-
junction with a speech language pathologist, 
using standardized protocols with barium 
agents of varying viscosity [18]. Depending 
on the findings, various compensatory ma-
neuvers may be attempted to improve swal-
lowing function and prevent or minimize 
aspiration [19]. Lateral and frontal spot im-
ages of the pharynx and cervical esophagus 
may also be obtained during suspended res-
piration and phonation to detect and docu-
ment structural abnormalities of the pharynx 
and cervical esophagus (e.g., Zenker diver-
ticulum and cervical esophageal webs) asso-
ciated with GERD [20, 21].

Double-Contrast Esophagram
After ingesting an effervescent agent, the 

patient should continuously swallow high-
density barium while in the upright left pos-
terior oblique position for double-contrast 
views of the esophagus. Continuous swal-
lowing of high-density barium suppresses 
esophageal peristalsis, enabling the esopha-
gus to remain distended. If the patient takes 
only intermittent swallows of barium, each 
new episode of peristalsis collapses the 
esophagus, limiting the window of oppor-
tunity for obtaining double-contrast radio-
graphs with adequate esophageal distention.

Emphasis should be placed on obtaining 
double-contrast views of the lower thoracic 
esophagus in patients with reflux symptoms, 
because this is the usual site of involvement 
by reflux esophagitis. Not infrequently, ex-
cessive intraluminal barium produces a 
white sheen that obscures mucosal disease 
from reflux esophagitis, also known as flow 
artifact [22]. Double-contrast views therefore 
should be obtained after the barium coating 
has thinned to minimize flow artifact and 
improve detection of reflux esophagitis.

Collapsed views of the esophagus (i.e., 
mucosal relief views) may also be obtained 
to show thickened or irregular folds from re-
flux esophagitis.

Examination of Gastric Cardia
After double-contrast views of the esoph-

agus have been obtained, the patient should 
be placed in a recumbent right-side-down 
lateral position for a double-contrast view of 
the gastric cardia, which typically is charac-
terized by three or four stellate folds radiat-
ing to a central point at the gastroesophageal 
junction, also known as the cardiac rosette 
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[23]. Because dysphagia often is referred 
proximally to the thoracic inlet or even the 
throat, the cardia should be evaluated in all 
patients with dysphagia, regardless of its 
subjective localization [24]. Early tumors 
at the cardia may be recognized by distor-
tion or obliteration of the cardiac rosette, 
with subtle areas of nodularity, ulceration, 
or mass effect [25, 26]. At the same time, the 
cardia is a dynamic structure with a vary-
ing appearance, depending on whether the 
lower esophageal sphincter (LES) is open 
or closed. In some patients, the cardia may 
invaginate into the fundus when the LES is 
closed, producing an unusually prominent 
or nodular cardiac rosette, but this finding 
should vanish when the LES is open [27]. 
A questionable finding at the cardia there-
fore can be further evaluated by having the 
patient swallow additional barium to de-
termine whether this apparent abnormality 
persists when the LES is open.

Evaluation of Esophageal Motility
Esophageal motility should be assessed as 

the patient takes separate single swallows of 
low-density barium in a prone right anterior 
oblique position. Normal motility is thought 
to be present when a primary peristaltic wave 
is seen as an inverted V stripping the bari-
um column as it traverses the entire length of 
the esophagus. Esophageal dysmotility clas-
sically is thought to be present when peristal-
sis is abnormal on two or more of five swal-
lows [28], though our panel agreed that two 
to three swallows are usually adequate for 
evaluating motility. It is important to recog-
nize that primary peristalsis often is disrupt-
ed as a transient finding at the level of the 
aortic arch in older patients because of weak-
ened peristalsis at the junction of the striated 
and smooth muscle portions of the esopha-
gus [29]. This finding should not be mistaken 
for esophageal dysmotility.

Single-Contrast Esophagram
Esophageal distensibility is optimal-

ly evaluated when the patient continuously 
swallows low-density barium in the prone 
right anterior oblique position. This is im-
portant for visualizing distal esophageal 
rings and strictures that are easily missed 
on double-contrast views because of inade-
quate distention of this region when the pa-
tient is upright [30, 31]. Conversely, overdis-
tention of the distal esophagus can lead to 
overlap between the distal esophagus and 
an adjacent hiatal hernia, preventing visu-

alization of the distal esophagus in profile 
and obscuring rings or ringlike strictures at 
or near the gastroesophageal junction [32]. 
This overlap phenomenon sometimes can 
be eliminated by having the patient swallow 
barium more slowly.

Evaluation of Gastroesophageal Reflux
GER is assessed by placing the patient in 

a supine position to pool barium in the gas-
tric fundus. The cardia is located on the pos-
teromedial wall of the fundus, so the patient 
is slowly turned into a supine right posterior 
oblique position to assess for GER as barium 
flows past the cardia. In some patients with 
an incompetent LES, barium refluxes spon-
taneously into the esophagus without the 
need for provocative maneuvers. Depending 
on how much the sphincter is compromised, 
patients can have occasional, intermittent, 
frequent, or continuous reflux of barium 
from the stomach. When GER is observed, a 
low-magnification image should be obtained 
to document the height and width of the bar-
ium column in the esophagus.

If spontaneous GER is not observed, the 
fluoroscopist may perform a straight leg-rais-
ing or Valsalva maneuver to raise intraab-
dominal pressure, increasing the sensitivity 
for GER. If GER still is not observed, the flu-
oroscopist may perform a water-siphon test 
by having the patient sip water in a supine 
right posterior oblique position [27]. When 
ingested water traverses the gastroesopha-
geal junction and the LES opens, there nor-
mally is no GER or only a wisp of reflux into 
the distal esophagus (i.e., physiologic GER). 
In contrast, a large-volume reflux of barium 
into the esophagus almost always indicates 
pathologic GER. The water-siphon test has 
been shown to markedly increase the sen-
sitivity of esophagography for pathologic 
GER, while simultaneously decreasing the 
specificity because of physiologic GER [33]. 
Some investigators, therefore, think that the 
water-siphon test is not useful for detecting 
GER [34]. However, our experience is that 
pathologic GER can be distinguished from 
physiologic GER in most patients, so we 
think the water-siphon test is a valuable ad-
junct to assess for GER on barium studies.

When GER is detected at fluoroscopy, pa-
tients should be asked to swallow their saliva 
to assess whether refluxed barium is cleared 
rapidly from the esophagus by esophageal 
peristalsis or remains within the esophagus 
for a prolonged period because of esopha-
geal dysmotility.

Abnormalities Caused by 
Gastroesophageal Reflux Disease
Esophageal Dysmotility

Patients with GERD often have esopha-
geal dysmotility, manifested as intermittent-
ly weakened or absent peristalsis in the mid 
and lower thoracic esophagus, typically in 
the absence of nonperistaltic contractions 
(also known as tertiary contractions) [35]. 
This common form of esophageal dysmotility 
should be distinguished from age-related dys-
motility, in which intermittently weakened or 
absent peristalsis is almost always associated 
with nonperistaltic contractions of varying se-
verity [29]. The presence or absence of non-
peristaltic contractions therefore is a useful 
feature for differentiating age-related esopha-
geal dysmotility from GERD as the cause of 
this motor dysfunction [35]. Rarely, GERD 
may be manifested as esophageal aperistalsis, 
with complete absence of a primary stripping 
wave in the esophagus [36].

Gastroesophageal Reflux
It is important not only to establish wheth-

er GER is present at fluoroscopy but also to 
assess the volume, level, frequency, and du-
ration of GER episodes. Patients with high-
volume reflux may have a large amount of 
refluxed barium distending the esophagus to 
the thoracic inlet, whereas patients with low-
volume reflux may have only wisps of bari-
um refluxing into the distal esophagus. GER 
to or above the thoracic inlet is particularly 
worrisome, because this type of reflux is more 
likely to be associated with nocturnal reflux of 
acid into the pharynx or larynx [11, 12].

It is also important to assess the duration 
of reflux episodes, because patients with pro-
longed reflux are at higher risk for injury. 
The classic example is patients with esoph-
ageal involvement by scleroderma, in which 
peristalsis is absent in the smooth muscle 
portion of the esophagus below the aortic 
arch, leading to poor clearance of refluxed 
acid from the esophagus [29]. As a result, 
these patients are at greater risk for develop-
ing reflux esophagitis and Barrett esophagus. 
In one study, 37% of patients with scleroder-
ma and reflux symptoms had Barrett esopha-
gus at endoscopy [37].

Hiatal Hernias
The vast majority of gastric hernias are 

hiatal hernias in which the gastroesopha-
geal junction and proximal stomach herni-
ate through the esophageal hiatus of the dia-
phragm into the lower thorax. The frequency 
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of hiatal hernias increases with age; 60% of 
older adults in the United States are found 
to have hiatal hernias on barium studies [38]. 
Although hiatal hernias may predispose to 
GERD, small hernias per se have doubtful 
clinical importance.

Because the gastroesophageal junction is 
demarcated by a mucosal junction ring (i.e., 
a B ring), hiatal hernias can be diagnosed on 
prone single-contrast views of the esopha-
gus when a B ring is located more than 2 cm 
above the diaphragm [39]. In contrast, physi-
ologic hiatal hernias (in which a B ring is lo-
cated 2 cm or less above the diaphragm) re-
sult from contraction of longitudinal muscle 
in the esophageal wall and upward retraction 
of the esophagus by cricoid cartilage eleva-
tion during swallowing. Even when a B ring 
is not visualized, a hiatal hernia often can be 
recognized by the presence of gastric rugae 
within the hernia.

Single-contrast images with ingestion of 
barium in the prone right anterior oblique 
position are ideal for showing small sliding 
hiatal hernias that often are reduced when 
the patient is upright. Conversely, large hia-
tal hernias that persist in the upright position 
may indicate fixed longitudinal esophageal 
shortening, a finding that has ramifications 
for antireflux surgery [40]. Less frequently, 
barium studies may reveal paraesophageal 
hernias that are more likely to require sur-
gery because of the risk of strangulation and 
infarction [39].

Reflux Esophagitis
Reflux esophagitis is usually manifested 

on double-contrast studies as a finely nodular 
or granular appearance in the distal esoph-
agus caused by edema and inflammation of 
the mucosa. The granularity is characterized 
by poorly defined radiolucent elevations ex-
tending proximally from the gastroesopha-
geal junction as a continuous area of disease 
[10]. It is the single most frequent sign of re-
flux esophagitis on double-contrast esopha-
grams, with a specificity and positive predic-
tive value of about 90% [41]. Nevertheless, 
this granularity is sometimes obscured by 
flow artifact in the distal esophagus [22], so 
double-contrast spot images should be ob-
tained after the barium coating has thinned, 
to improve detection of reflux esophagitis.

Some patients with reflux esophagitis may 
have multiple tiny ulcers visualized as punc-
tate or linear barium collections at or near 
the gastroesophageal junction [10]. Progres-
sive disease may lead to more extensive ul-

ceration in the distal thoracic esophagus. 
However, it would be extremely unusual for 
the ulcers in reflux esophagitis to be confined 
to the upper or midesophagus with distal 
esophageal sparing, so this finding should al-
ways suggest another cause of disease. Less 
commonly, reflux esophagitis may be mani-
fested as a single dominant ulcer at or abut-
ting the gastroesophageal junction [42]. Such 
ulcers tend to be located on the posterior 
wall of the distal esophagus because of noc-
turnal reflux of acid that pools on the posteri-
or wall of the esophagus when patients sleep 
in the supine position [42].

Some patients with reflux esophagitis may 
have thickened longitudinal folds secondary 
to submucosal edema and inflammation [10], 
whereas others may have a single prominent 
fold that arises at the gastroesophageal junc-
tion and extends into the distal esophagus as 
a smooth polypoid protuberance known as an 
inflammatory esophagogastric polyp [43, 44]. 
This benign lesion can almost always be dif-
ferentiated from a true neoplasm by its char-
acteristic appearance and location on barium 
studies without the need for endoscopy.

Scarring From Reflux Esophagitis
Reflux esophagitis is the most common 

cause of scarring in the distal esophagus. Re-
flux-induced (i.e., peptic) strictures typical-
ly are manifested as smooth tapered areas 
of concentric narrowing in the distal esoph-
agus, almost always above a hiatal hernia 
[10]. Less commonly, peptic strictures may 
cause eccentric narrowing and small wide-
mouthed sacculations secondary to focal 
outpouching of the wall between areas of fi-
brosis [10]. Still other peptic strictures may 
lead to the development of esophageal intra-
mural pseudodiverticula, consisting of dilat-
ed excretory ducts of deep mucous glands in 
the esophagus. These structures typically ap-
pear on barium studies as tiny flask-shaped 
outpouchings from the esophageal wall [45]. 
When viewed en face, the pseudodiverticula 
can be confused with tiny ulcers, but when 
viewed in profile, they often seem to be float-
ing just outside the lumen, whereas true ul-
cers almost always communicate directly 
with the lumen.

Although peptic strictures usually range 
from 1 to 3 cm in length, as many as 40% 
appear on barium studies as ringlike areas 
of narrowing less than 1 cm in length [46]. 
Such strictures may be difficult to differen-
tiate from lower esophageal rings that cause 
dysphagia (i.e., Schatzki rings). However, 

Schatzki rings are characterized by smooth 
symmetric ringlike constrictions at the gas-
troesophageal junction that are 2–4 mm in 
height [47], whereas ringlike peptic stric-
tures are more asymmetric and almost al-
ways are greater than 4 mm in height [46]. 
Regardless of the cause, endoscopic dilation 
of the narrowed segment usually is required 
for relief of dysphagia.

In contrast, unusually long strictures in 
the distal esophagus should suggest reflux 
disease variants associated with severe scar-
ring from reflux esophagitis [48]. Possible 
causes include Zollinger-Ellison disease, in 
which the refluxate contains an unusually 
high concentration of acid [49]; alkaline re-
flux esophagitis, in which bile refluxes into 
the esophagus after partial or total gastrec-
tomy [50]; nasogastric intubation, in which 
acid refluxes around an indwelling nasogas-
tric tube [51]; and esophageal involvement 
by scleroderma, in which absent peristalsis 
leads to poor clearance of refluxed acid from 
the esophagus [48]. Eosinophilic esophagi-
tis is also characterized by long strictures or 
even diffuse esophageal narrowing, produc-
ing a so-called small-caliber esophagus [52]. 
All of these conditions therefore should be 
included in the differential diagnosis for un-
usually long distal esophageal strictures.

Scarring from reflux esophagitis can also 
lead to longitudinal shortening of the esoph-
agus and the development of fixed trans-
verse folds in the region of a peptic stricture, 
with multiple horizontal collections of bar-
ium trapped between the folds, producing a 
stepladder appearance [53]. In contrast, the 
feline esophagus is a transient phenomenon 
associated with GER that is characterized 
by thin closely spaced folds extending all the 
way across the esophagus [54], whereas fixed 
transverse folds due to scarring from chronic 
reflux disease are further apart, extend only 
part way across the esophagus, and are seen 
as a persistent finding associated with peptic 
strictures [53].

Barrett Esophagus and Esophageal 
Adenocarcinoma

Barrett esophagus is an acquired condi-
tion characterized by columnar (intestinal) 
metaplasia of the distal esophagus secondary 
to chronic GER and reflux esophagitis [10]. 
Barrett esophagus is more common than 
previously recognized, with an overall fre-
quency of about 10% in patients with reflux 
esophagitis and 40% in patients with peptic 
strictures [10]. Barrett esophagus is impor-

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

jr
on

lin
e.

or
g 

by
 S

U
N

Y
 D

ow
ns

ta
te

 M
ed

ic
al

 C
en

te
r 

on
 0

8/
05

/1
6 

fr
om

 I
P 

ad
dr

es
s 

13
8.

5.
15

9.
11

0.
 C

op
yr

ig
ht

 A
R

R
S.

 F
or

 p
er

so
na

l u
se

 o
nl

y;
 a

ll 
ri

gh
ts

 r
es

er
ve

d 

guide.medlive.cn

http://guide.medlive.cn/
http://guide.medlive.cn/


AJR:207, November 2016 5

Consensus Statement on Barium Esophagography in GERD

tant because it is a premalignant condition 
associated with an increased risk of devel-
oping esophageal adenocarcinoma through 
a sequence of progressively severe epitheli-
al dysplasia [55]. Published guidelines there-
fore recommend endoscopic surveillance 
of patients with Barrett esophagus for early 
detection and treatment of dysplasia before 
these individuals develop esophageal adeno-
carcinoma [56].

Barrett esophagus may be classified as 
short-segment (≤ 3 cm in length) or long-seg-
ment (> 3 cm in length) types [10]. The clas-
sic radiographic findings of long-segment 
Barrett esophagus consist of a high esopha-
geal stricture or ulcer at a considerable dis-
tance from the gastroesophageal junction 
[10]. In the presence of a hiatal hernia and 
GER, a high stricture or ulcer is strongly sug-
gestive of Barrett esophagus [10]. A distinc-
tive reticular pattern of the mucosa has also 
been described as a specific sign of Barrett 
esophagus, particularly if it is adjacent to the 
distal aspect of a high stricture [57]. Howev-
er, these classic findings of Barrett esopha-
gus are found in only 5–10% of all patients 
with this condition [10]. Other more com-
mon findings, such as reflux esophagitis and 
peptic strictures, often are present in patients 
with uncomplicated GERD who do not have 
Barrett esophagus [10]. Thus, those findings 
that are more specific for Barrett esopha-
gus (i.e., a high stricture or ulcer or a retic-
ular mucosal pattern) are not sensitive, and 
those findings that are more sensitive (i.e., 
reflux esophagitis or peptic strictures) are 
less specific. As a result, many investigators 
think that double-contrast esophagography 
is a poor screening examination for Barrett 
esophagus and that endoscopy is required to 
establish this diagnosis.

Gilchrist et al. [58] have shown, however, 
that the findings on double-contrast studies 
can be used to classify patients as being at a 
high, moderate, or low risk for long-segment 
Barrett esophagus. Patients at high risk be-
cause of a high stricture or ulcer or a reticu-
lar mucosal pattern are almost always found 
to have Barrett esophagus, so endoscopic bi-
opsy specimens should be obtained for a de-
finitive diagnosis. A larger group of patients 
is found to be at moderate risk for Barrett 
esophagus because of reflux esophagitis or 
peptic strictures; the decision for endosco-
py in this group should be based on the age 
and health of the patients (i.e., whether they 
are reasonable candidates for surveillance). 
However, most patients are found to be at 

low risk for Barrett esophagus because of the 
absence of esophagitis or strictures. The fre-
quency of Barrett esophagus is so low in this 
group that these patients can be treated em-
pirically for their reflux symptoms without 
the need for endoscopy. Thus, the findings on 
double-contrast esophagography can be used 
to assess the risk of Barrett esophagus and 
the relative need for endoscopy in patients 
with reflux symptoms [58].

Pharyngeal and Cervical Esophageal 
Abnormalities

GERD that leads to nocturnal reflux of 
acid into the pharynx may result in swallow-
ing abnormalities, such as decreased or de-
layed epiglottic tilt, pharyngeal paresis, la-
ryngeal penetration, or tracheal aspiration 
secondary to chronic acid-induced inflam-
mation of the pharynx or larynx. GERD 
may also cause cricopharyngeal dysfunction, 
most likely as a compensatory mechanism to 
prevent reflux of acid into the pharynx [59]. 
In such cases, barium studies typically reveal 
a smooth extrinsic indentation on the posteri-
or aspect of the pharyngoesophageal junction 
secondary to incomplete cricopharyngeal 
opening, sometimes resulting in pharyngeal 
dysphagia. In some patients, cricopharyngeal 
dysfunction may contribute to the develop-
ment of a Zenker diverticulum, manifested 
as a midline outpouching from the posteri-
or wall of the pharyngoesophageal junction 
directly above a prominent cricopharyngeus 
[21]. Finally, GERD may be associated with 
the formation of cervical esophageal webs, 
another cause of dysphagia in these patients 
[20]. The value of pharyngography for evalu-
ating GERD therefore cannot be overstated.

Relationship Between Radiographic 
Findings and Treatment of 
Gastroesophageal Reflux Disease

When patients with intractable reflux 
symptoms have high-volume GER to the 
thoracic inlet, these individuals may require 
a surgical antireflux procedure (e.g., Nissen 
fundoplication) for amelioration of symp-
toms. When planning this type of surgery, ra-
diographic assessment of an underlying hiatal 
hernia is paramount. If a hernia is observed 
when the patient is in the recumbent posi-
tion but not in the upright position (i.e., the 
hernia reduces in the upright position), these 
individuals are candidates for typical antire-
flux surgery (i.e., partial or total fundoplica-
tion). If patients have a large fixed hiatal her-
nia that fails to reduce in the upright position, 

however, these individuals have a shortened 
esophagus that could prevent reduction of the 
hernia at surgery [40]. Such patients may re-
quire an esophageal lengthening procedure 
such as Collis gastroplasty, in which the sur-
geon fashions a gastric tube that functionally 
restores the distal esophagus when the hernia 
is reduced [40]. Thus, the radiographic find-
ings not only can affect the decision between 
medical versus surgical treatment of patients 
with intractable GERD but also determine the 
type of surgery that is performed.

It is important to assess esophageal mo-
tility on barium studies, because esophageal 
dysmotility may impair clearance of refluxed 
acid from the esophagus, leading to more se-
vere injury. Moreover, some surgeons think 
that normal esophageal motility is a prereq-
uisite for fundoplication, because emptying 
of solids may be impaired at the site of the 
fundoplication wrap if esophageal motility 
is abnormal [60]. Conversely, other patients 
with GERD and esophageal dysmotility may 
have improved or even normal esophageal 
motor function after fundoplication because 
of decreased GER [61].

In patients with GERD, dysphagia may be 
caused by a host of abnormalities, ranging 
from reflux esophagitis to peptic strictures, 
Barrett esophagus, or even esophageal ade-
nocarcinoma. In patients with GER or reflux 
esophagitis, acid-suppression therapy with 
proton pump inhibitors may ameliorate dys-
phagia secondary to esophageal sensitivity 
to refluxed acid or esophageal dysmotility. 
When dysphagia is caused by a distal esoph-
ageal stricture that has a benign appear-
ance on barium esophagography, these stric-
tures virtually always are found to be benign 
[46], so relief of dysphagia usually can be 
obtained by an endoscopic dilation proce-
dure. If, however, the barium study reveals 
an equivocal or suspicious stricture, multiple 
biopsy specimens are required to differenti-
ate a peptic stricture from Barrett carcino-
ma. Radiographic assessment of the morpho-
logic features of a benign stricture can also 
assist the endoscopist in choosing the appro-
priate dilation technique and in determining 
the likelihood that multiple dilations will be 
required. Thus, the findings on barium stud-
ies have a major role in guiding subsequent 
selection of diagnostic or therapeutic proce-
dures in these patients.

Conclusion
Our panel thinks that barium esophagog-

raphy is a useful test for GERD, not only for 
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detecting a host of morphologic and function-
al abnormalities associated with this disease 
but also for facilitating other diagnostic tests, 
such as endoscopy, and for helping to guide 
medical versus surgical management. Because 
it is an inexpensive, noninvasive, and wide-
ly available study that requires no sedation, 
esophagography may be performed as the ini-
tial diagnostic test in patients with known or 
suspected GERD or in conjunction with other 
tests, such as endoscopy, 24-hour esophageal 
impedance–pH monitoring, and manometry.
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