
325

Treatment of Acute Esophageal
Food Impaction with Glucagon,
an Effervescent Agent, and Water

�7.

Mark I. Robbins1
Michael J. Shortsleeve

Received August 23, 1993; accepted after revi-
sion October ii , 1993.

1 Both authors: Department of Radiology, Mount

Auburn Hospital, 330 Mount Auburn St., Cam-
bridge, MA 02238. Address correspondence to M.
J. Shortsteeve.

0361-803X/94/i622-0325
© American Roentgen Ray Society

OBJECTIVE. In i990, we described a combination therapy that uses glucagon, an
effervescent agent, and water to relieve acute esophageal food impaction. The initial
trial showed relief of the obstruction In i 2 of i6 cases without complication, so we
continued the series to determine the safety and effectiveness of this technique.

SUBJECTS AND METHODS. Between July 1987 and August i993, a prospective
trial consisting of 43 patients with 48 epIsodes of acute (less than 24-hr duration)
food impaction in the distal two thirds of the esophagus were identified with either a
barium or water-soluble contrast agent swallow. Subsequently, we attempted to
relieve the obstruction by using I mg of IV glucagon, an effervescent agent, and
water. A water-soluble esophagogram was obtained immediately In all cases to deter-
mine the response to the therapeutic intervention and to look for any complication
such as perforation.

RESULTS. The combination therapy resulted in the clearance of food obstruction
in 33 (69%) of 48 attempts. One complication, a minor mucosal laceration, occurred
after two unsuccessful treatments. A lower esophageal ring was the single most corn-
mon abnormality identified (n = 24). The average width of rings in the successful
cases was i 5.4 mm and the average in the unsuccessful cases was i 3 mm. Other
underlying causes of obstruction were esophagitis and stricture.

CONCLUSION. Our experience with the use of glucagon, an effervescent agent,
and water to relieve acute esophageal food impaction indicates that the technique is
highly successful and that serious complications are rare.

AJR i994;162:325-328

Acute esophageal food impaction is a common clinical problem. Many methods
have been described as potential alternatives to endoscopy, which is invasive,
expensive, and can result in esophageal perforation.

Proteolytic digestion of obstructing food has largely been abandoned in most

emergency settings owing to reported deaths due to perforation and mediastinitis
[i , 2]. Glucagon alone was used to eliminate impaction in 50% of cases in a limited

study by Ferrucci and Long [3] and in seven of 19 cases treated by Trenken et al. [4].
Gas distention of the esophagus successfully cleaned all eight cases of obstruction
treated by Rice et al. [5]. In a retrospective study by Zimmers et al. [6], a 65% suc-
cess rate was described in 26 patients treated with a gas-forming mixture to relieve
esophageal food impactions, with one patient suffering a mucosal tear of the esoph-
agus. Zalev [7] reported one case in which air insufflation via nasoesophageal tube
combined with esophageal hypotonia relieved an obstructing food bolus.

Theoretically, the combination of glucagon, an effervescent agent, and water
should improve the efficacy of using one agent alone. The combination therapy
takes advantage of the ability of glucagon to relax the lower esophageal sphincter
and possibly the smooth muscle of the distal esophagus, the distention of the
esophagus produced by the effervescent agent, and the increased hydrostatic
pressure caused by the column of water in conjunction with the use of gravity in
the upright position.
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A
Fig. 2.-74-year-old man with symptoms of esophageal food (chicken)

impaction.
A, Esophagogram obtained after administration of nonionic water-sol-

uble contrast material shows obstructing food bolus in distal esophagus.
B, Follow-up barium esophagogram obtained 10 days later shows

cause of obstruction, a 14-mm lower esophageal ring.
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Fig. 1.-52-year-old man with food
(orange) impaction of 3-4 hr duration.

A, Esophagogram obtained after
administration of nonionic water-eel-
uble contrast material shows ob-
structing food bolus in distal
esophagus.

B, Esophagogram obtained with
water-soluble contrast material imme-
diately after successful combination
therapy shows that obstruction has
been relieved.

C, Follow-up barium esophago-
gram (10 days later) shows underly-
ing cause of obstruction, a slight
stricture and esophagitis.

Because the radiologist is frequently consulted to estab-
lish the diagnosis of acute esophageal food impaction, it
makes sense that he on she attempt to relieve the obstruc-
tion immediately and noninvasively with fluoroscopic moni-
toring. An initial trial at our institution that used a combination
of glucagon, an effervescent agent, and water showed suc-
cessful disimpaction of acute esophageal food impaction in
12 of 16 cases without complication at approximately one
tenth the cost of surgical endoscopy [8]. Because these
results were favorable, we continued the study in order to
determine the efficacy and safety of this method in a larger
group of patients.

Subjects and Methods

(3) longer than 24 hr in duration, or (4) located in the proximal third
of the esophagus. In addition, the presence of an esophageal diver-
ticulum or prominent cnicopharyngeus muscle noted on a previous

radiographic or endoscopic study, on on our initial fluoroscopic
observation, was considered a contraindication to the use of combi-
nation therapy.

Contraindications to glucagon administration also precluded use
of this protocol. Glucagon was contraindicated in patients with a
known sensitivity to the drug and in patients with a suspected pheo-

chromocytoma or insulinoma.

In the first 16 cases, we obtained the esophagograms after the
patient swallowed 5 ml of barium, but we now universally use non-
ionic water-soluble contrast agents swallowed by the patient in the

upright left posterior oblique position to determine the presence,

The study group included 43 patients with 48 episodes of acute
(less than 24-hr duration) food impaction in the distal two thirds of
the esophagus who were seen between July 1987 and August 1993.
The diagnoses were based on findings on nadiographs obtained
after the patients swallowed either 5 ml of barium or 5-10 ml of
water-soluble contrast material (iopamidot 41%, iopamidol 61 %, or
ioversol). Subsequently, we attempted to relieve the obstruction by
using 1 mg of IV glucagon, an effervescent agent (E-Z Gas II, E-Z-
EM, Inc., Westbury, NY), and water.

The five women and 38 men studied were 27-88 years old (mean
age, 52 years). Red meat or pork was the cause of the obstruction in
24 of 48 cases. Other obstructing food boli included hot dogs, fish,
shrimp, vegetables (carrot, raw potato, peas), fruit (Fig. 1), poultry
(Fig. 2), bread, and crackers. The duration of esophageal obstruc-
tion was from 1 to 24 hr. The mean duration of obstruction was
approximately 7 hr.

Although more than 90 cases of suspected esophageal food
impaction were referred to our radiology department during this 6-
year period, the combination therapy could be considered in only 48
cases. The most common reasons for exclusion were that the
patient could not follow instructions or could not tolerate an upright
position. Patients were also excluded from the study if the esoph-
ageal obstruction was (1 ) caused by a known sharp foreign body
such as a bone or a plastic eating utensil, (2) caused by a known
rigid obstruction such as esophageal carcinoma or fixed stricture,
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configuration, and location of the foreign body. The fluoroscopy
table is then turned to horizontal so that the patient is supine, and 1
mg of glucagon is given IV over 30 sec. This injection rate can pro-
duce less vomiting than a more rapid bolus injection would. Immedi-
ately thereafter, the table is again turned upright. Two minutes after
the administration of glucagon, the patient is given one packet of E-
z Gas II in 30 ml of water followed by one cup (240 ml) of water. The
E-Z Gas II consists of sodium bicarbonate, citric acid, and simethi-

cone and will produce not less than 400 ml of CO2 when added to
30 ml of water. Immediate symptomatic relief is experienced by all
patients in whom the treatment is successful. A second limited
esophagogram is obtained, after the patient has swallowed approxi-
mately 50 ml of water-soluble contrast material, to confirm that the
foreign body has passed and that no perforation has occurred.

The underlying abnormality was diagnosed on the basis of esopha-
gographic findings in 14 cases, endoscopic findings in 16 cases, and
findings from both techniques in six cases. No follow-up was done in
12 cases; however, the underlying abnormality was identified in four

cases from previous radiographic or endoscopic records.
Follow-up double-contrast esophagography is the procedure of

choice for diagnosing the underlying cause of esophageal obstruc-
tion and the response to endoscopic dilatation of esophageal rings
and strictures. In most cases, this was performed 7-1 4 days after
disimpaction to allow time for edema or mucosat irritation to sub-
side. Esophageal abnormalities were shown on spot films. Measure-
ments of rings and strictures were taken directly from the spot films,
uncorrected for magnification.

All patients in whom the combination treatment was unsuccessful
underwent endoscopy, except one patient in whom the obstructing
food bolus passed spontaneously 30 mm after combination therapy.
In our series, endoscopy was performed for therapeutic, not diag-
nostic purposes, except in two cases in which the diagnosis of Bar-
neWs esophagitis was considered.

Results

The combination therapy resulted in the clearance of food
obstruction in 33 (69%) of 48 attempts. A lower esophageal
ring was the single most common abnormality identified (n =

24). Five of these rings were associated with esophagitis or
slight strictures. Although lower esophageal rings were the
most common underlying cause of food impaction, a stnic-
tune on esophagitis was identified as the source of obstruc-
tion in 1 5 of 48 cases.

The 33 cases treated successfully included 16 lower
esophageal rings, five cases of esophagitis, three cases of
stricture, and one normal case. Eight patients in this group
did not return for follow-up. The 15 unsuccessful cases
included eight rings, four strictures, and three cases of
esophagitis. All these patients had endoscopic follow-up,
except for one who underwent esophagognaphy after his
food bolus passed spontaneously.

The average width of lower esophageal rings was 15.4 mm
in the successful group and 13.0 mm in the unsuccessful
group. Nevertheless, treatment was successful in the two
patients with the narrowest rings in the series, one of which
was 9 mm wide and the other of which was 10 mm wide.

The one complication, a minor mucosal laceration, occurred
after two unsuccessful attempts, one immediately after the
other. Immediately afterward, hematemesis developed. The
laceration was observed while the impaction was being treated
endoscopically. A follow-up esophagognam 2 weeks later

showed that the injury had healed. No other complications
occurred in the patients who had combination therapy.

In the unsuccessful cases treated with rigid endoscopy,
one major complication occurred, an esophageal perforation
after bougienage of a stricture. Another case in which the
combination therapy failed was treated with endoscopy;
however, the obstruction persisted after endoscopy. At the
request of the surgeons, the radiologic disimpaction protocol
was later repeated successfully without complication.

Discussion

The combination therapy was highly successful and safe
in these 48 cases. We were careful in the selection of
patients, attempting to avoid situations that might (1) predis-
pose to esophageal perforation (e.g., presence of esoph-
ageal diverticulum, sharp foreign body, on possible mucosal
ulceration due to obstruction of more than 24-hr duration);
(2) fail to respond to glucagon (e.g., obstruction in the proxi-

mal third of the esophagus, presence of carcinoma, or fixed
stricture); or (3) impede the release of excess gas (e.g., a
prominent cnicopharyngeus muscle).

This protocol is also precluded by contraindications to glu-
cagon administration, for example, in patients who have a
known sensitivity to the drug and patients with suspected
pheochnomocytoma or insulinorna. IV glucagon can stimu-
late an insulinorna to release insulin with a precipitous drop
in serum level of glucose, and it can stimulate the release of
catecholarnines in patients with pheochnomocytomas.

Although 5 ml of barium was used to diagnose the
obstruction in the first 16 cases, we now routinely use non-
ionic, low osmolality, water-soluble contrast agents such as
iopamidol 41% (4i3 mOsm/kg water) because we believe
that if perforation on aspiration does occur, this type of agent
will produce fewer complications than barium or ionic, higher

osmolanity water-soluble agents. Moreover, our endosco-
pists believe that it is easier to view foreign bodies through

the water-soluble agent than through barium.
In two cases, the patients vomited a meat bolus rather

than passing it directly into the stomach. Although vomiting
can occur as a side effect of glucagon, we have found that it
occurs more often after the administration of the efferves-
cent agent and water, possibly because of forceful reflux.
This raises the theoretical possibility that a patient might
aspirate the esophageal foreign body. Although this compli-
cation was not observed, the authors recommend that the
technique be performed in the presence of persons trained
in airway management with ready access to proper equip-
ment required to handle such an emergency. Obviously,

patients with impaired gag reflexes should not receive com-
bination therapy.

Although lower esophageal rings were the most common
underlying cause of food impaction in the distal esophagus,
strictures and esophagitis were identified as the source of
obstruction in 15 of the 48 cases. Combination therapy was
successful in eight (53%) of these 15 cases.

Although a known fixed stricture is a contraindication to
combination therapy, the protocol was attempted in seven
patients in whom this entity was present, but unsuspected.

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

jr
on

lin
e.

or
g 

by
 2

4.
61

.4
0.

8 
on

 0
7/

31
/1

7 
fr

om
 I

P 
ad

dr
es

s 
24

.6
1.

40
.8

. 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 



328 ROBBINS AND SHORTSLEEVE AJR:i62, February 1994

Combination therapy was successful in three (43%) of these
seven cases. The only complication in our series, the
mucosal laceration, occurred in a patient who had a stnic-

tune. Because this occurred after two successive attempts,
we do not advocate more than a single trial of the procedure.

Interestingly, in one case in which rigid endoscopy failed

to clear an impaction in the distal esophagus, a second trial
of combination therapy was successful. Despite the success
of the second attempt, we no longer advocate the use of this
procedure immediately after endoscopy. We think that such
patients may be at increased risk of perforation because of
potential esophageal trauma from instrumentation.

The average width of the lower esophageal ring in patients
in whom treatment failed was narrower than the average
width in patients who were successfully treated (1 3.0 mm vs
15.4 mm). However, we do not think that patients with known
rings narrower than 1 5 mm should be necessarily excluded

from a trial of combination therapy, because five such patients
were treated successfully, including two with the narrowest

(9 mm and 1 0 mm) rings in the series. We believe that suc-

cess of the procedure is determined by the width of the
esophageal nng with respect to the size and texture of the

impacted food bolus, rather than the absolute width ofthe ring
itself. For example, one successful case involved a 70-year-
old man with chest pain who had been admitted to the cono-
nary care unit to exclude a myocardial infarction. During his

hospitalization, some applesauce and peas became impacted

in his distal esophagus. Combination therapy relieved the
obstruction. The underlying cause was a narrow (9 mm) lower
esophageal ring. As the data did not suggest a cardiac source

of chest pain and the acute food impaction reproduced his
chest discomfort, the clinicians thought that this ring was the

probable source of his symptoms. In this case, the combina-
tion therapy helped to minimize the cost and duration of the
patient’s hospitalization.

In conclusion, our experience confirms that combination
therapy is a safe, cost-effective, and efficient method of
relieving esophageal food impaction, often eliminating the
need for invasive and expensive procedures such as endos-
copy.
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