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Abstract

The study of esophageal diseases requires multiple diagnostic tests since no one test alone can provide full
information on upper digestive tract anatomy and functionality. For general surgeons and gastrointestinal
surgeons, the esophagogram is an essential tool that can suggest a diagnosis while simultaneously providing
an idea of the
 anatomy of the organ and outlining an easily evaluated map without the need of a radiologist.
This information can be used to establish a surgical plan. The aim of this article is to show readers the usefulness of esophagograms at referral centers for study and treatment of esophageal diseases while providing
representations of several frequent diseases.
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INTRODUCTION
The study of diseases of the esophagus requires multiple
diagnostic aids that provide, information about esophageal
functionality and/or anatomy depending on the disease. An
esophagogram is a dynamic radiological study of the upper
digestive tract that uses contrast medium and air for double
contrast and allows diagnosis of structural and functional
esophageal abnormalities. Although esophagrams have been
falling out of use, this study shows that for general and gastrointestinal surgeons the study remains an essential tool for
diagnosis and for planning of surgical treatment.
The objective of this article is to show the usefulness of
esophagograms and their radiological representation for
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study and treatment of esophageal diseases in referral centers. Simultaneously, this article presents images and descriptions of the most frequently found conditions and diseases.
ESOPHAGOGRAMS
Esophageal diseases can be caused by functional and
structural alterations, and their study can be complex
since no examination offers complete information and
evaluation of the organ. The esophagogram, also known
as the barium swallow, is a simple and dynamic study that
allows partial evaluation of the anatomy and functioning
of the esophagus. (1, 2) The technique consists of taking
multiple sequential images after a patient swallows contrast
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medium (generally, 100 to 250 mL). The images are taken
every 1, 2 and 5 minutes after the contrast is taken. (1, 2)
Interpretation requires clinical correlation with findings of
physical examination and other studies such as endoscopy,
pH measurements, conventional manometry and high
resolution manometry. (1, 2)
The column of contrast medium, esophageal emptying
and the integrity of anatomical structures, especially the
esophageal walls and the gastroesophageal junction, should
be evaluated (Figure 1). (1, 2, 3, 4)

Impression
of aorta

For patients with dysphagia for solids or for whom stenosis
is suspected, solid foods impregnated with barium can help
determine the size of the esophagus and/or the stenosis. (2)
Aspiration
Aspiration is the passage of food (contrast medium) from
the digestive tract to the respiratory tract. Aspiration can
occur in asymptomatic patients and may be due to neuromuscular diseases or to upper digestive tract disorders.
Predisposing factors include alterations in the state of
consciousness, swallowing disorders and neurological deficiencies. (2, 5) Aspiration is an important morbidity and
mortality event in patients of advanced ages and may be
asymptomatic in up to 55% of patients. The esophagogram,
even with the arrival of new technologies, continues to be
the study of choice for its diagnosis (Figure 2). (2, 5)
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Figure 1. Normal esophagogram. Important structures in the images are
the aortic impression, right diaphragm, left diaphragm, gastroesophageal
junction and stomach. Esophageal wall of smooth mucosa without
irregularities.

Three different anatomical portions are evaluated according to their location (1, 2, 3, 4):
• The cervical esophagus extends from the pharynx to
the sixth cervical vertebra and the lower border of cricoid cartilage.
• The thoracic esophagus extends from the sixth cervical
vertebra to the esophageal hiatus.
• The abdominal esophagus extends from the esophageal
hiatus to the gastroesophageal junction (Figure 1).
A video fluoroscopic swallowing exam (VFSE) evaluates
the ability to swallow different substances. It focuses on
the oropharynx and upper esophagus and can be modified
by using different contrast medium textures and viscosities. Modification allows a more exhaustive evaluation of
swallowing and swallowing disorders which is important
for planning compatible diets and eliminating the risk of
aspiration. (2)
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Figure 2. Aspiration. Lateral projections of an esophagogram. Aspiration
of the contrast medium given by the filiform passage of the contrast
medium (white arrows) from the esophagus anterior towards the airway.

Gastroesophageal Reflux
Gastroesophageal reflux is a condition that affects normal
individuals but becomes pathological when symptoms or
complications develop. (6, 7) Its multifactorial physiopathology produces an imbalance between aggressor and
protective factors (barrier failure and protection mechanisms). Although the diagnosis is made with 24-hour pH
measurement, an esophagogram can suggest the presence
of reflux with changes in position (supine) and Valsalva
maneuvers plus it allows identification of any associated
hiatal hernias (Figure 3). (6, 7)
The sensitivity and specificity of the esophagogram for
diagnosis varies according to the phase in which it was evaluated and the complications that arise. In the initial standing
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phase, its sensitivity is low, but it increases with changes in
position and Valsalva maneuvers. In patients with moderate
to severe esophagitis, sensitivity varies from 71% to 85%
with a low detection rate of peptic stenosis (43%) and a
positive predictive value of only 25% for Barrett’s esophagus,
although its negative predictive value is 99%. (8, 9, 10)
Gastroesophageal
reflux

Hiatal Hernia

Figure 3. Gastroesophageal reflux. In the images, reflux of the contrast
medium from the stomach to the esophagus is observed in the supine
decubitus position and the Valsalva maneuver is performed (white
arrows). In the image on the right, reflux (white arrows) associated with
an esophageal ring (black arrows) is observed.

A

Hiatal hernias are protrusions of the stomach through the
esophageal hiatus into the thorax. They affect 10% to 50%
of the population, but early diagnosis and treatment can
prevent development of more complex diseases. (11, 12)
In the final evaluation of the esophagogram, hiatal hernias
should be identified and defined by sizes greater than 2 cm
and location between the gastroesophageal junction and the
diaphragmatic hiatus (If it is less than 2 cm, the herniation
is physiological.) (11, 12) Ninety-five percent of primary
hernias are type I (slipped). Types II, III and IV are paraesophageal hernias. More than 90% of this group are type III
while the least common are type II. Laparoscopic repair is
the standard treatment. An esophagogram is useful for establishing the size of the hernia since it requires wide esophageal dissection, adequate closure of the hiatus, possibly using
mesh, and an anti-reflux mechanism (Figure 4). (11, 12)
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Figure 4. Hiatal hernia. A. A Type I sliding hiatal hernia is found. The “glide” of the gastroesophageal junction above the
diaphragmatic level is demarcated by a black line. B. Type II paraesophageal hernia with displacement of the fundus and part
of the gastric corpus (black arrow) but with the gastroesophageal junction in its normal position. C. Type III mixed hiatal
hernia with displacement of the gastroesophageal junction and gastric fundus to the thorax (white arrow). Type IV hiatal hernia
contains organs other than the stomach which is difficult to assess in this study.
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Gastric volvulus
Gastric volvulus is an abnormal rotation of more than 180º
of the stomach on itself. Acute gastric volvulus is a surgical emergency which requires decompression and gastric
return. Radiological study with contrast medium is impossible due to the high risk of aspiration. (12) When gastric
volvulus is chronic, the usual symptoms are regurgitation,
heartburn, chest pain and dysphagia. An esophagogram, as
part of the study of these symptoms, allows evaluation of
the anatomy to determine the presence of a hernia, its size
and its axis of rotation. (11, 12)
Gastric volvuli are classified into three types as can be
seen in (Figure 5). (9)
• Mesenteroaxial (rotation on the axis of the mesentery).
• Organoaxial (rotation on its own axis).
• Mixed

Antral pyloric
portion

Gastric
fundus
Figure 5. Gastric volvulus. The first image on the right shows a
mesenteroaxial gastric volvulus in which the antrum moves towards the
top (dotted line) and the fundus is in the bottom position. The second
image on the left shows an organoaxial gastric volvulus with rotation and
displacement of the gastric parts (white dotted arrow).

Esophageal Motility Disorders
Esophageal motor disorders include a wide variety of rare
conditions of unknown etiology. The esophagogram has
great sensitivity for diagnosis of some functional motility
disorders but definitive diagnosis depends on findings of
classical manometry or high resolution manometry. (13,
14) Achalasia is a chronic and progressive disease characterized by failure of relaxation of the lower esophageal
sphincter, absence of peristalsis and increased intraluminal
esophageal pressure (Figure 6). (14, 15)
Despite this, approximately 20% to 30% of patients with
this diagnosis and with typical radiological findings have

no dysfunction of the lower esophageal sphincter. (10, 14)
The diffuse esophageal spasm occurs with uncoordinated
contractions and retrosternal pain. Nutcracker esophagus
has a normal propagation wave, but with greater contraction force and increased duration of contraction (Figure
6). (14, 15, 16) In patients with diffuse esophageal spasms,
peristaltic contractions occur in less than 15% of cases due
to their intermittent presentation. (10, 14)
Esophageal Diverticula
Diverticula are infrequent alterations of the integrity of
the esophageal wall whose clinical presentation is marked
by dysphagia and regurgitation. Diverticula are classified according to their anatomical locations in the upper,
middle or lower esophagus. Barium studies are the most
effective method for evaluation of this disease since they
provide definitive diagnosis in more than 95% of cases. (18,
19, 20) Zenker’s diverticulum, the most common diverticulum of the upper esophagus, is associated with disorders
of motility and swallowing, but there is no consensus on
the exact mechanism of formation (Figure 7). (18, 19)
Diverticula of the middle esophagus are classified according to their etiology. Traction diverticula are associated
with inflammatory processes or scarring from tuberculosis
while pulsion diverticula are associated with motor disorders. Epiphrenic diverticula are proximal to the diaphragm,
are associated with esophageal motility disorders, and
some require resection (Figure 7). (19, 20)
Cardiovascular Dysphagia
Cardiovascular dysphagia includes multiple cardiovascular
diseases that cause esophageal compression and secondary
dysphagia. These can be divided into congenital, acquired
and iatrogenic conditions. Congenital conditions include
double aortic arches, right aortic arches, cervical aortic
arches, Kommerell diverticula, aberrant subclavian arteries,
pulmonary artery slings, and ligament arteriosus. Acquired
conditions include aortic dissection, scoliosis and left atrial
growth, and iatrogenic conditions include aortic-esophageal fistulas and postoperative dysphagia. (21, 22)
Growth of the left atrium secondary to congenital or
acquired diseases and associated with mitral stenosis can
cause esophageal compression with secondary dysphagia. This type of dysphagia requires differential diagnosis.
When the growth of the atrium is secondary to rheumatic
mitral valve disease and paralysis of the left recurrent laryngeal nerve, it is known as Ortner’s syndrome or cardiovocal
dysphagia (Figure 8). (21-23)
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Figure 6. Esophageal motility disorders. A. The classic image of achalasia shows an air-fluid level in the middle esophageal third (punctuated arrow),
distal esophageal narrowing that forms the sign of “bird’s beak” (black arrow), esophageal dilation and absence of peristalsis indicated by straight or
smooth esophageal borders. B. Terminal stage of achalasia in the sigmoid esophagus is shown. Multiple curves do not allow adequate passage of the
barium through the esophagus. C. Esophagogram characteristic of diffuse esophageal spasming is shown multiple areas of uncoordinated esophageal
contraction. D. Nutcracker esophagus is shown.
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Figure 7. Esophageal diverticula. A. Zenker’s diverticulum with a diverticular sac shown by the dotted line located in the
posterior part of the upper third of the esophagus which becomes opaque as a result of the contrast medium. B. Diverticulum of
the middle esophagus with a wide-based diverticular sac located in the middle third of the esophagus, and an air-fluid level (white
arrow) due to partial opaqueness due to the contrast medium. C. An epiphrenic diverticulum with a diverticular sac located in
the distal esophagus. Hydro-aerial levels are found by partial filling with the contrast medium.
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Figure 8. Cardiovascular dysphagia. Lateral oblique (left) and anteroposterior (right) projections of esophagogram in which left atrial growth is identified
by the curved line that imprints and displaces the esophagus to the left with the air-fluid level shown by the dotted arrow caused by slow transit.

Benign Esophageal Tumors

Malignant Esophageal Tumors

Esophagograms are very useful for detection, location and
measurement of benign and malignant stenosing lesions
and have a sensitivity of 95% for detection of narrowing
of the esophageal lumen. (13) Duplication cysts are infrequent congenital alterations of digestive tract development
that are considered the third most frequent benign tumor
of the esophagus after polyps and leiomyoma. In adults,
they are found incidentally. Their most frequent location is
in the right posteroinferior mediastinum. They are usually
treated usually surgical, even in the absence of symptoms
(Figure 9). (24, 25)
Fibrovascular polyps are subepithelial and intraluminal
tumors which grow slowly and are generally located in the
proximal esophagus. They appear with long pedicles which
grow distally, and the polyp may be distal to its implantation
site. Endoscopic or surgical resection represents a therapeutic
option in patients who have symptoms (Figure 9). (26, 27)
Leiomyomas are the most common benign tumors of the
esophagus. They are usually located in the wall of the lower
third of the esophagus. These tumors present with dysphagia and chest pain and are generally non-obstructive motile
masses that rarely cause esophageal dilation. Surgery is
reserved for symptomatic patients (Figure 9). (27)

Esophageal cancer is an increasingly common pathology
which has discouraging survival rates. Tumor location
indicates histological type with squamous cell carcinoma
generally found in the middle and upper esophagus, and
adenocarcinomas mostly found in the lower esophagus. An
esophagogram can locate the tumor and help generate a
surgical plan, but it can also provide an idea of tumor stage.
Those longer than 5 cm and stenosing tumors generally
correspond to stages T3 and T4 (Figure 10). (28, 29) The
sensitivity of the study is greater than 95% for diagnosis
of esophageal cancer which is similar to the sensitivity of
digestive endoscopy of 95% to 100%. (10)
Evaluation of Surgical Procedures
Surgical procedures such as esophagectomies are performed
for many reasons but have considerable morbidity and mortality. Early detection of complications allows quick action
by the surgeon to prevent further complications. (30, 31) An
esophagogram is a very useful study for evaluating success
of a surgical procedure as well as problems that can result
from surgery. Stenosis of the anastomoses and anastomotic leaks are clear examples. Proper treatment derives from
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Figure 9. Benign tumors of the esophagus. A. An esophageal duplication cyst and a lesion causing extrinsic compression of the
posterior wall of the middle third of the esophagus is shown by the black arrows. B. Esophageal fibrovascular polyp indicated by
a rounded intraluminal lesion in the distal third of the esophagus. C. A leiomyoma indicated by compression and thinning of the
esophageal lumen due to a fusiform lesion in the distal third of the esophagus.
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Figure 10. Malignant tumors of the esophagus. A. A posterior view of a malignant tumor in the cervical esophagus is indicated
by the dotted line. Slow transit of the barium and irregularity in the mucosal surface can be seen. B. A malignant tumor in the
thoracic esophagus with filiform passage of the contrast medium (white arrows) due to the thinning of the tumor which has a
concentric growth pattern. C. A malignant tumor of the distal esophagus with evidence of concentric growth of the tumor (white
punctuated arrows), filiform passage and slow transit of the barium, with proximal esophageal distention.
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appropriate performance and interpretation. Although some
studies report low sensitivity (36%), specificity in for anastomotic leaks approaches 100% (Figure 11). (30, 31)
This study can also provide additional information on aspiration and on adequate emptying of any duct used for reconstruction of the stomach or colon (Figures 1 and 11). (30, 31)
The wrap can be observed in patients who have undergone antireflux surgery. Totally or partially surrounding
the gastroesophageal junction, with a length of 2 to 3 cm,
it should allow adequate passage of the contrast medium.
Recurrent hiatal hernia can also be evaluated and correlated with the presence of symptoms. We are careful to evaluate the location of the wrap with respect to the gastroesophageal junction and the diaphragm in these patients and
to evaluate the possibility of reflux of the contrast medium
using the maneuvers described (Figure 12). (8, 9)
Identification of Stent and Evaluation of their
Functionality
Endoscopic stents are used to maintain permeability in
cases of malignant or benign obstruction and to control
anastomotic leaks. They are less invasive procedures and

have a low rate of complications, short hospital stays and
low costs. (32) The esophagogram is a useful tool to assess
the best location for the stent and its functionality (Figure
13 and 14). (32)
CONCLUSIONS
In conclusion, despite falling into disuse as the result of
continuous emergence of new technologies, we conclude
that esophagograms are simple, easy to understand, and
provide information about anatomy as well as indirect
information about esophageal functioning which is useful
for developing a therapeutic plan.
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Figure 11. Evaluation of surgical procedures. Latero-lateral intrathoracic
esophagogastric anastomosis (left). Adequate passage of the contrast
medium is shown by the curved arrow. Postoperative stenosis (right)
with an area of narrowing

at the site of the anastomosis (white arrows)
and thinning of the esophageal lumen are also observed in a patient with
a history of esophagectomy.
Figure 12. Nissen fundoplication. The presence of the wrap completely
surrounding the gastroesophageal junction is indicated by the black
arrows. It allows adequate passage of the contrast medium as shown by
the white arrows.
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Figure 13. Stent in the middle esophagus due to stenosing cancer. In the two images (left and right), the white arrows mark the extension of the stent
and the passage of the contrast medium.

Figure 14. Stent in the gastroesophageal junction. In the two images (left and right), the white arrows mark the extension of the stent while the passage
of the contrast medium towards the stomach can be seen.
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