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INVAGINATION of the esophagus is a physiologic process in which the 
distal portion of the esophagus moves downward into the gastric cardia. 

Invagination is usually associated with a small hiatus hernia that on roent-
genograms creates a filling defect that has been likened to a "jack-in-the-
pulpit" or "Saturn ring." Occasionally the esophagus invaginates into the 
gastric cardia below the diaphragm, thus creating a large cup-shaped filling 
defect. Esophageal invagination is commonly associated with dysphagia1 

and this is of some clinical significance. Complications such as esophagitis 
and obstruction have seldom been reported as related to this disorder.1' 2 

The transient nature of the phenomenon probably accounts for its infre-
quent recognition and reporting in the literature. 

The exact mechanism of invagination of the esophagus into the stomach 
is still not resolved. Sliding of the esophageal mucosa into a hiatus hernia 
is a current and logical explanation for the radiographic appearance in most 
cases. Invagination may be minimaf or extend deeply into the cardia. Mini-
mal invagination will often be demonstrated only when the patient is prone, 
with compression or straining maneuvers. Extensive invagination is quite 
readily demonstrable, and may be seen when the patient is supine or prone, 
without special maneuvers to increase intraabdominal pressure. 

The 13 cases that are the basis of this report were identified from 270 con-
secutive cases of sliding and 11 fixed hiatus hernias seen at the Cleveland 
Clinic during the last two years. All patients underwent fluoroscopic ex-
amination by the author; views were taken in upright, prone, and supine 
positions. Patients were instructed in the Valsalva maneuver, as well, and 
selective films were exposed during this procedure. Of the 13 patients, 11 
had small sliding hiatus hernias and 2 had large fixed hiatus hernias. No 
patient had invagination with a paraesophageal hiatus hernia, nor radio-
graphic evidence of esophagitis or obstruction. Only three patients had sub-
sternal distress and none had dysphagia. Eight patients were entirely asymp-
tomatic, and two of these patients had the large fixed hiatus hernias. Ten 
of the 13 patients in the series were women, similar to the sex distribution 

* Formerly Member of the Staff, Cleveland Clinic; present address: Department of Radiology, 
Lutheran Hospital, 2609 Franklin Boulevard, Cleveland, Ohio 44113. 

Cleveland. Clinic Quarterly 3 5 

only. All other uses require permission.
 on July 21, 2025. For personal usewww.ccjm.orgDownloaded from 

http://www.ccjm.org/


WALKER 

Fig. 1. Roentgenogram showing: A, gastric mucosa of the esophageal hiatus hernia formed 
a "Saturn ring" around the esophageal mucosa; B, separation of esophageal folds in the 
central invaginated portion, indicating invagination is not merely an elongation of esopha-
geal mucosa. 

Fig. 2. Roentgenogram showing deep infolding of the stomach and narrowed distal portion 
of the esophagus, suggesting neoplastic invasion. 
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INVAGINATION OF ESOPHAGUS 

that was noted by Odegaard.2 All patients were adults, within an age range 
of 47 to 71 years. Eleven patients had the most common type of esophageal 
invagination in which the esophageal mucosa slides into a small hernia giv-
ing a typical jack-in-the-pulpit appearance (Fig. 1A). Figure IB shows a 
diamond-shaped appearance of the esophageal mucosa in the invaginated 
portion. This appearance would not be expected if only esophageal mucosa 
invaginated, and suggests that at the same time that the esophageal mucosa 
moved caudally, the herniated portion of the stomach moved cephalad, 
causing some localized buckling or pleating of the esophageal mucosa. 

A second and rare type of invagination is shown in Figure 2. The esoph-
ageal mucosa traversed the hiatus and invaginated into the cardia of the 
stomach below the diaphragm for a considerable distance. This appearance 
may closely resemble a stricture or neoplasm involving the esophagus and 
the cardia of the stomach. However, the deep infolding of the proximal 
portion of the stomach is not a constant finding, and the mucosal pattern 
is intact both in the esophagus and the stomach. Clinically, the two pa-
tients showing this radiographic finding were asymptomatic. 

SUMMARY 

The variable roentgenographic appearance of invagination of the esopha-
gus into the herniated or subdiaphragmatic portion of the stomach in 13 
patients is discussed. A possible explanation for the roentgenographic ap-
pearance is offered. In this series, most of the patients were women in their 
fifth decade of life, with small asymptomatic hiatus hernias, and invagina-
tion could be demonstrated only when they were in the prone position. 
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