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    Abstract     Esophageal diseases are functional disorders (gastroesophageal refl ux dis-
ease (GERD), achalasia, esophageal diverticula), congenital abnormalities (esophageal 
duplication cyst), or tumors (leiomyoma, gastrointestinal stromal tumors (GIST), can-
cer). In the evaluation of these disorders, no single test provides all the needed informa-
tion, but the fi nal diagnosis and treatment plan are based on information provided by 
multiple tests. For instance, in patients with GERD, a barium swallow describes the 
anatomy of the esophagus and stomach (hiatal hernia, Schatzki’s ring, stricture); an 
upper endoscopy determines if mucosal injury is present and excludes gastric and duo-
denal pathology; esophageal manometry defi nes pressure, length, and position of the 
lower esophageal sphincter; quality of esophageal peristalsis; and pressure of the upper 
esophageal sphincter and its coordination with the pharyngeal contraction; ambulatory 
pH monitoring determines if abnormal gastroesophageal refl ux is present, if refl ux 
extends to the proximal esophagus and pharynx, and if there is a temporal correlation 
between episodes of refl ux and symptoms experienced by the patient.  
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       Introduction 

 Esophageal diseases are functional disorders (gastroesophageal refl ux disease 
(GERD), achalasia, esophageal diverticula), congenital abnormalities (esopha-
geal duplication cyst), or tumors (leiomyoma, gastrointestinal stromal tumors 
(GIST), cancer). In the evaluation of these disorders, no single test provides all the 
needed information, but the fi nal diagnosis and treatment plan are based on infor-
mation provided by multiple tests. For instance, in patients with GERD, a barium 
swallow describes the anatomy of the esophagus and stomach (hiatal hernia, 
Schatzki’s ring, stricture); an upper endoscopy determines if mucosal injury is 
present and excludes gastric and duodenal pathology; esophageal manometry 
defi nes pressure, length, and position of the lower esophageal sphincter; quality of 
esophageal peristalsis; and pressure of the upper esophageal sphincter and its 
coordination with the pharyngeal contraction; ambulatory pH monitoring deter-
mines if abnormal gastroesophageal refl ux is present, if refl ux extends to the prox-
imal esophagus and pharynx, and if there is a temporal correlation between 
episodes of refl ux and symptoms experienced by the patient. In patients with 
esophageal cancer, an endoscopy with biopsies establishes the diagnosis; a bar-
ium swallow determines the location and length of the cancer; an endoscopic 
ultrasound, a CT scan, and a PET scan determine the stage of the disease at the 
time of presentation. 

 The following chapter illustrates each disease through radiologic images, corre-
lating those with the fi ndings of other tests.  

    Gastroesophageal Refl ux Disease (GERD) 

 A barium swallow is a key test for physicians treating patients with GERD. It is the 
best test to assess the anatomy of the esophagus, the gastroesophageal junction, and 
the stomach. Some authors feel that this test is also useful for establishing the diag-
nosis of GERD. Specifi cally they feel that GERD is present if refl ux is demonstrated 
during the test. However, in a recent study from the University of Chicago, Bello 
and colleagues tested this hypothesis and reached the opposite conclusion. 
Specifi cally they showed that even when refl ux is demonstrated during a barium 
swallow, it does not mean that abnormal refl ux will be found on an ambulatory pH 
monitoring, the gold standard for the diagnosis of GERD. In their study, a cohort of 
134 patients underwent barium swallow and pH monitoring. Based on the results of 
the pH monitoring, they were divided in two groups: GERD + and GERD-. On bar-
ium esophagography, gastroesophageal refl ux was identifi ed in 47 % of patients in 
the GERD + group and in 30 % of the GERD-, while no refl ux was noted in 53 % of 
GERD + patients and in 70 % of GERD- patients ( p  = 0.050), accounting for a sen-
sitivity of 47 %, a specifi city of 70 %, a positive predictive value of 68.5 %, and a 
negative predictive value of 49 %. The overall accuracy was 57 %. In addition, there 
was no difference in the presence of hiatal hernia between GERD + and GERD- 
patients (40 % vs. 32 % ( p  = 0.368)). Similarly, Chen and colleagues demonstrated 
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radiologic abnormalities in only 30 % of patients with an abnormal pH study. Based 
on these data, a barium swallow should not be considered a diagnostic test for 
GERD, but rather a complement to other tests, particularly before antirefl ux sur-
gery. Its great value is providing anatomic information, such as the presence and 
type of a hiatal hernia, a Schatzki’s ring, or a stricture. 

    Hiatal Hernia 

 The hernias of the esophageal hiatus are divided in four types (I, II, III, IV):

•    Type I hiatal hernia occurs when the gastroesophageal junction (GEJ) and the 
upper stomach are herniated into the chest. The GEJ maintains its position above 
the herniated stomach (Figs.  2.1  and  2.2 ). It is also called “sliding” hiatal hernia 
as it can slide in and out of the thoracic cavity so that the presence and size of the 
hernia can vary over time. This is the most common type of hernia, accounting 
for more than 85 % of all hiatal hernias.

•       Type II paraesophageal hiatal hernia. This type of hernia (also known as “rolling 
hernia) occurs when the stomach rolls in the posterior mediastinum next to the 
GEJ (usually left lateral) which maintains its normal position (Fig.  2.3 ).

  Fig. 2.1    Barium swallow. 
Sliding hiatal hernia       
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  Fig. 2.2    Barium swallow. Sliding 
hiatal hernia       

  Fig. 2.3    Barium swallow. 
Paraesophageal hernia       
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•      Type III paraesophageal hernia. This is also known as “mixed” hiatal hernia, a 
combination of sliding and rolling as both the GEJ and the stomach are herniated 
in the chest, with the stomach located next to the esophagus (Fig.  2.4 ). These 
hernias can be very large, and sometimes they can be identifi ed in plain upright 
chest radiograph (Fig.  2.5 ). These hernias can be associated with a gastric volvu-
lus (Figs.  2.6  and  2.7 ).

•         Type IV. These hernias occur when not only the stomach but other upper abdominal 
organs (colon, spleen, omentum, small bowel) are herniated into the chest (Fig.  2.8 ).

  Fig. 2.4    Barium swallow. 
Paraesophageal hernia       
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  Fig. 2.5    Chest x-ray. Paraesophageal hernia with stomach above the diaphragm ( short arrows )       

  Fig. 2.6    Barium swallow. 
Paraesophageal hernia with 
gastric volvulus       
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  Fig. 2.7    Barium swallow. Paraesophageal hernia with gastric volvulus       

  Fig. 2.8    Chest and abdominal CT scan. Type IV hiatal hernia with stomach and colon herniated 
into the chest       

          Schatzki’s Ring 

 Schatzki’s rings are found at the level of the GEJ or just above it. They consist of 
annular membranes of mucosa and submucosa, and they are usually associated with 
pathologic gastroesophageal refl ux (Figs.  2.9  and  2.10 ).

         Achalasia 

 Achalasia is a primary esophageal motility disorder characterized by failure of the 
lower esophageal sphincter to relax appropriately in response to swallowing and 
absent esophageal peristalsis. The classic radiologic fi ndings include a) distal 

 

 

2 Esophageal Diseases: Radiologic Images



18

  Fig. 2.9    Barium swallow. 
Schatzki’s ring ( arrow )       

esophageal narrowing (“bird beak”); an air-fl uid level, residual food in the esopha-
gus; and slow emptying of the barium from the esophagus into the stomach 
(Fig.  2.11 ). In long-standing cases, the esophagus may become dilated and assume 
a sigmoid shape (Figs.  2.12  and  2.13 ). These fi ndings are very important as treat-
ment (pneumatic dilatation or surgery) is usually less effective when the esophagus 
is massively dilated and sigmoid, and an esophageal resection, may be indicated.

     Diffuse esophageal spasm (DES) is another esophageal motility disorder, less fre-
quent than achalasia. In DES the pressure of the lower esophageal sphincter may be 
normal or elevated, and normal peristalsis is mixed with simultaneous contractions. This 
disorder is often intermittent so that the esophagus can sometimes look normal while 
other times shows the characteristic “corkscrew” appearance (Figs.  2.14  and  2.15 ).
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  Fig. 2.10    Barium swallow. 
Schatzki’s ring ( short 
arrows ), spontaneous refl ux 
of gastric barium 
( long arrow )       

        Esophageal Diverticula 

    Zenker’s Diverticulum 

 This diverticulum forms in the Killian’s triangle, limited superiorly by the inferior 
constrictors of the pharynx and inferiorly by the cricopharyngeus muscle (Figs.  2.16  
and  2.17 ). A functional obstruction, such as a hypertensive upper esophageal 
sphincter (UES) or a lack of coordination between the pharyngeal contraction and 
the UES, probably causes the formation of this diverticulum.

        Epiphrenic Diverticulum 

 This diverticulum is located in the distal esophagus above the diaphragm, more 
commonly on the right side (Figs.  2.18 ,  2.19 , and  2.20 ). This diverticulum is usually 
associated with a primary esophageal motility disorder such as achalasia or diffuse 
esophageal spasm.
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  Fig. 2.11    Barium swallow. 
Esophageal achalasia       

          Benign Esophageal Tumors 

    Polyps 

 Fibrovascular polyps are benign mesenchymal tumors. They usually present as a 
pedunculated intraluminal mass (Fig.  2.21 ). They are well diagnosed by endoscopy 
and endoscopic ultrasound (Fig.  2.22 ).

        Leiomyomas 

 They are the most common benign submucosal tumors in the esophagus (Fig.  2.23 ). 
They present as an intraluminal defect, and they are well defi ned by endoscopy and 
endoscopic ultrasound (Fig.  2.24 ).
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  Fig. 2.12    Barium swallow. 
Esophageal achalasia with 
dilated and sigmoid-shaped 
esophagus       

         Malignant Esophageal Tumors 

    Esophageal Cancer 

 The squamous cell cancer is usually localized in the mid-thoracic esophagus 
(Figs.  2.25  and  2.26 ), while the adenocarcinoma is more frequently located in the 
distal esophagus arising from a background of Barrett’s esophagus (Figs.  2.27  and 
 2.28 ). The diagnosis is established by endoscopy with biopsies. The staging of the 
cancer relies on endoscopic ultrasound to defi ne the depth of the tumor (T) and the 
presence of pathologic periesophageal lymph nodes (N) (Fig.  2.29 ) and on a CT 
scan (Figs.  2.30 ,  2.31 , and  2.32 ) and a PET scan to identify distant metastases 
(Figs.  2.33 , and  2.34 ).
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  Fig. 2.13    Barium swallow. 
Esophageal achalasia with 
dilated and sigmoid-shaped 
esophagus       
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  Fig. 2.14    Barium swallow. Diffuse esophageal spasm, 
“Corkscrew” esophagus ( arrows )       
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  Fig. 2.15    Barium swallow. 
Diffuse esophageal spasm       

 

B.A. Borraez et al.



25

Inferior constrictor
muscle (pharynx)

Killian’s triangle

Esophageal diverticulum

Longitudinal fibers

Trachea

  Fig. 2.16    Zenker’s diverticulum       
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  Fig. 2.17    Barium swallow. 
Zenker’s diverticulum, barium 
fi lled sac ( arrows )       
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  Fig. 2.18    Barium swallow. 
Epiphrenic diverticulum       

  Fig. 2.19    Barium swallow. 
Epiphrenic diverticulum       
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  Fig. 2.20    Barium swallow. 
Epiphrenic diverticulum       
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  Fig. 2.21    Barium swallow. 
Esophageal polyp       
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  Fig. 2.22    Endoscopy with endoscopic ultrasound. Esophageal polyp       

  Fig. 2.23    Barium swallow. 
Esophageal leiomyoma       
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  Fig. 2.24    Endoscopy with endoscopic ultrasound. Esophageal leiomyoma       
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  Fig. 2.25    Barium swallow and pathology. Mid-thoracic esophageal squamous cell cancer       
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  Fig. 2.26    Barium swallow. 
Mid-thoracic esophageal 
squamous cell cancer       
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  Fig. 2.27    Barium swallow. 
Distal esophageal 
adenocarcinoma       

  Fig. 2.28    Barium swallow. 
Distal esophageal 
adenocarcinoma       
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  Fig. 2.29    Endoscopy and endoscopic ultrasound. Distal esophageal adenocarcinoma       
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  Fig. 2.30    Chest/abdominal 
CT scan. Distal esophageal 
adenocarcinoma       

  Fig. 2.31    Chest/abdominal CT scan. Distal esophageal adenocarcinoma, coronal view ( white 
circle ) and lateral view ( black circle )       
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  Fig. 2.32    Chest/abdominal CT scan. Distal esophageal adenocarcinoma, coronal and lateral view 
( red circles )       

  Fig. 2.33    PET scan. Distal 
esophageal adenocarcinoma       
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