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Transient Intraluminal Diverticulum of the Esophagus: 
A Significant Flow Artifact 
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Abstract. Esophagography in 12 patients showed 
a characteristic oval- to oblong-shaped barium col- 
lection surrounded by a thin radiolucent margin. 
The collection closely resembled an intraluminal 
diverticulum. Twelve patients demonstrated these 
findings, 6 on single-contrast and 6 on double-con- 
trast examinations. These findings were not repro- 
ducible on repeat barium swallows, and endoscopy 
failed to demonstrate an intraluminal diverticu- 
lum. Nine of the patients underwent esophagec- 
tomy and esophageal substitution. Pathologic ex- 
amination of  the gross specimen did not reveal evi- 
dence of intraluminal diverticula. The association 
of this radiologic appearance in patients with mod- 
erately severe motility disorder of the esophagus 
is emphasized. 
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Methods and Material 

One thousand unselected contrast esophagograms performed 
at the University of Michigan Hospital, Ann Arbor, from Janu- 
ary 1981 through June 1983 were reviewed. Twelve cases dem- 
onstrated an intraluminal esophageal diverticulum-like struc- 
ture on barium swallows. The medical records and pertinent 
radiographic studies were reviewed. This group consisted of 
5 men and 7 women ranging in age from 21 to 76 years. There 
were 4 patients with diffuse esophageal spasm, 2 with carcino- 
ma of mid thoracic esophagus, 2 with caustic induced strictures, 
and 1 patient each with achalasia, peptic stricture, and sclero- 
derma associated with severe gastroesophageal reflux. The clini- 
cal data type of contrast esophagogram (single- vs. double- 
contrast); endoscopic findings in all 12patients; results of 
esophageal function studies including manometry, 24-hour pH 
monitoring, and acid clearance tests in 7 patients; and patho- 
logic examination of 9 esophagi from patients who received 
substitutions using colon interposition or stomach - are detailed 
in Table 1. For single-contrast examination low-density barium 
mixture (40% weight by weight) was used. For double-contrast 
studies, high-density barium mixture (85% weight by weight) 
was utilized in this study. 

Esophagography in 12 patients showed a barium 
collection similar to intraluminal diverticulum of 
the duodenum. This appearance was transient and 
seen on only 1 or 2 radiographs. Moderately. severe 
motility disorder of the esophagus was present in 
8 of the 12 patients. Although this finding was not 
reproducible on repeat barium swallow, endoscopy 
in all cases and gross pathologic examination of 
the esophagus in 9 patients failed to show the pres- 
ence of intraluminal diverticulum. However its rec- 
ognition is important and signifies a possible un- 
derlying motility disorder of  the esophagus. 
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Results 

A transient intraluminal esophageal diverticulum- 
like structure was seen in 6 single-contrast and 6 
double-contrast examinations (Figs. 1-3). Eight 
patients had moderately severe motility abnormali- 
ties of  the esophagus. The remaining 4 showed 
varying degrees of minor peristaltic abnormality 
(due to caustic strictures in 2 and partially ob- 
structing carcinoma of the esophagus in 2). In all 
patients with stricture or stenosis the intraluminal 
diverticulum-like structure was seen proximal to 
the area of narrowing. An intervening zone was 
filled with secretions or poorly mixed barium and 
retained secretions. In i patient with scleroderma 
and secondary peptic stricture due to chronic re- 
flux esophagitis, who underwent esophagectomy 
with gastric pullthrough procedure, an intralumi- 
nal diverticulum-like structure was seen in the sub- 
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Table 1. Clinical, radiologic and pathologic data from 12 patients with transient intraluminal diverticulum of the esophagus on 
barium swallow 

# Age Sex Diagnosis Symptoms Radiologic findings Endoscopy 

Barium Tran- 
swallow sient 
SC/DC intra- 

luminal 
diver- 
ticulum 

Secre- Peri- GE 
tions stalsis reflux 

1 76 F Achalasia Dysphagia, SC + + + Absent None Normal 
substernal 
burning 

2 69 F Peptic stricture, 
antireflux 
operations, 
esophageal 
dilatations 

3 50 M Caustic 
stricture 

Dysphagia, DC + + + Poor Massive Ulceration 
weight loss spontaneus stricture, 

biopsy specimen 
showed, 
Barretts 
esophagus 

Dysphagia SC + + Poor None Ulceration 
due to 
caustic 
burns 

4 64 F DES Dysphagia SC + 

Scleroderma, Dysphagia DC + Poor 
3 ARS gastric 

emptying 

5 30 F 

Tertiary None Normal 
contrac- 
tions 

Poor None Normal 

6 21 F Caustic Dysphagia SC + + + None None Gastric 
stricture burns, 

stricture 

7 39 F DES, Pain DC + + + Normal + + Reflux 
failed esophagitis 
ARS 

8 53 M Caustic Dysphagia SC + + + Dysmo- None Caustic 
stricture tility injury 

9 74 M Ca middle Dysphagia, DC + + + Normal None Ulcerating 
esophagus weight loss carcinoma 

10 34 M DES, GER Pain, DC + + + Tertiary + + GER, other- 
substernal contrac- wise normal 
burning tion 

11 66 M Ca middle Dysphagia DC + + + Normal None Ulcerating 
esophagus carcinoma 

12 22 F DES/achalasia, Pain, SC + + + Tertiary + Normal 
Heller's dysphagia contrac- 
myotomy tions, 

poor 
peristalsis 

+, Present; - ,  Absent; ID, Intraluminal diverticulum; ND, Not done; DES, Diffuse esophageal spasm; GER, Gastroesophageal 
reflux; SC, Single contrast; DC, Double contrast; LES, Lower esophageal sphincter; ARS, Antireflux surgery 
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Table 1 (continued) 

Results of Treatment and 
esophageal follow-up 
function 
tests 

Aperistalsis, 
increased 
LES pressure, normal 
acid clearance from 
esophagus 

Dysmotility, 
GE reflux, 
delayed acid 
clearance 

ND 

Dysmotility, 
decreased LES 
pressure 

Abnormal 

ND 

GER, poor acid 
clearance, increased 
LES pressure 

ND 

ND 

GER, increased 
LES pressure, 
poor acid clearance 

ND 

GE reflux, decreased 
LES pressure, poor 
acid clearance 

Medical therapy 
followed by pneumatic 
balloon dilatation of 
GE junction 

Esophagectomy and 
cervicalesophago 
gastrostomy. 
Pathology: no intra- 
luminal diverticulum 

Substernal colonic 
interposition. 
Pathology: no intra- 
luminal diverticulum 

Medical treatment 

Esophagectomy with 
gastric pull-up. 
Pathology: no intra- 
luminal diverticulum 

Colonic interposition. 
Pathology: no intra- 
luminal diverticulum 

Colonic interposition. 
Pathology: no intra- 
luminal diverticulum 

Colonic interposition. 
Pathology: no intra- 
luminal diverticulum 

Esophagectomy and 
colonic interpostition. 
Pathology: no intra- 
luminal diverticulum 

Antireflux operation 

Cervical esophago- 
gastrostomy. 
Pathology: no intra- 
luminal diverticulum 

Colonic interposition. 
Pathology: no intra- 
luminal diverticulum 
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stituted stomach. Nine patients underwent blunt 
esophagectomy with esophageal substitution; co- 
lon interposition was used in 6 and stomach in 
3. Pathologic examination of the gross specimen 
revealed no evidence of intraluminal diverticulum 
in all 9 cases examined. 

Discussion 

Schreiber and David [I] reported 2 cases of intralu- 
minal diverticulum of the esophagus. Their first 
patient had benign stricture of the distal esophagus 
and the second had recurrent gastroesophageal re- 
flux despite having undergone antireflux surgery. 
These radiologic findings were not reproducible 
and endoscopy failed to detect any intraluminal 
diverticulum. Recently Cho et al. [2] described 3 
cases of vanishing intraluminal diverticulum of the 
esophagus. Their first patient had motility disorder 
of the esophagus, the second patient had received 
radiation therapy for carcinoma of the distal 
esophagus. The third patient had undergone laryn- 
goplasty and developed stenosis of the anastomo- 
sis. These findings were not reproducible on repeat 
barium swallows and findings on endoscopy were 
normal. The authors postulated that this radio- 
graphic appearance represents transient artifactual 
phenomenon: esophageal dysmotility with tertiary 
contraction may retain air in the esophagus. Im- 
proper mixing of barium mixture with secretions 
and/or air was perhaps a contributing factor. Cho 
et al. went on to suggest that awareness of this 
artifact improves the accuracy of interpretation of 
radiographs and prevents further unnecessary in- 
vestigation. 

Clinical and pathologic data presented in this 
report clearly indicate an association between dis- 
ordered esophageal motility and transient flow 
artifacts on barium swallows. Eight of 12 patients 
had severe motility disorder of the esophagus. The 
other 4 had varying degrees of minor peristaltic 
abnormalities (caustic strictures in 2 and ulcerating 
and stenosing carcinomas of the midesophagus in 
2). Of interest was I flow artifact closely resem- 
bring transient intraluminal diverticulum in the 
substituted stomach following esophagectomy for 
benign peptic stricture in a patient with sclero- 
derma (case 5). Since the incidence of this phenom- 
enon was equal in single- and double-contrast 
studies of the esophagus, it is postulated that tech- 
niques and barium preparations are not responsi- 
ble for this finding. 

The association with motility disorders of the 
esophagus, primary or secondary, was noteworthy 
in this series of cases. I have not seen this phenome- 
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Fig. 1. A Case 12: Single-contrast esophagram shows a transient intraluminal diverticulum in the upper esophagus. A lobular 
ovoid collection of barium is surrounded by a thin rim of lucency (arrows). There is poor mixing of barium and retained secretions 
in this esophagus with neuromuscular disorder. B Case 10: A view from a single-contrast esophagram shows a transient intraluminal 
diverticulum in the distal esophagus (arrows) in a 34-year-old man with recurrent esophageal spasm despite previous antireflux 
operation. C Case 7: A view from a double-contrast esophagram shows a transient intraluminal diverticulum in the proximal 
esophagus. There is poor mixing of barium and retained secretions in this dilated esophagus with neuromuscular disorder. Note 
a comet-shaped smaller flow artifact in the midesophagus (arrowheads). D Case 1 : A single-contrast esophagram shows a transient 
intraluminal diverticulum (arrows) in the upper esophagus in this patient with long-standing achalasia 

Fig. 2. Case 2 A, B Two views from a double- 
contrast esophagram show a transient intraluminal 
diverticulum of the esophagus in this patient with 
chronic peptic stricture of the distal esophagus who 
underwent unsuccessful antireflux operation. There 
is poor mixing of barium and retained secretions in 
the dilated esophagus 



F.P. Agha: Transient Intraluminal Esophageal Diverticulum 103 

troversy [3-6]. None of the previous reports on 
this subject noted any pathologic proof. The data 
in the present series clearly prove that a transient 
flow phenomenon closely resembling an intralumi- 
nal diverticulum of the esophagus is not a true 
lesion, but an important radiographic finding sug- 
gesting underlying motility disorder of the esopha- 
gus. Whatever the mechanism of this appearance 
- whether improper mixing of barium mixture with 
viscous secretions or excessive amount of retained 
air - its recognition should alert the examining ra- 
diologist to an underlying primary or secondary 
motility disorder of the esophagus. 

Fig. 3. A Case 9: A double-contrast view of the esophagus 
shows a transient intraluminal diverticulum in the slightly di- 
lated proximal esophagus (arrows) above the stenosing carcino- 
ma in the midthoracic esophagus (arrowheads). B Case 11 : A 
double-contrast view of the esophagus shows a transient intra- 
luminal diverticulum-like flow artifact (arrow) in the slightly 
dilated esophagus proximal to an ulcerating and stenosing car- 
cinoma located in the midesophagus (arrowheads) 

non in the stomach although similar evanescent 
findings closely simulating an intraluminal diver- 
ticulum have recently been the subject of some con- 
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