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KNOWLEDGE APPLIED TO PRACTICE

APPLICATION DES CONNAISSANCES À LA PRATIQUE

MEDICAL MYTHOLOGY

Myth: glucagon is an effective first-line therapy 
for esophageal foreign body impaction

Sanjay Arora, MD;  Peter Galich, MD

Introduction

Esophageal foreign body impactions (EFBIs) are rela-
tively rare in emergency medicine; patients rarely have
them more than once. Indications for watchful waiting
include a patent airway and the ability to clear secre-
tions. However, in many cases, significant discomfort
combined with patient expectations mandate early inter-
vention to dislodge the foreign body. Endoscopy is the
preferred definitive method of intervention for EFBI;
however, most emergency physicians choose to apply
one of several less invasive modes of therapy as first-
line treatment. Pharmacologic agents that have been de-
scribed for this purpose include glucagon, nifedipine,
sublingual nitroglycerin, proteolytic enzymes and ben-
zodiazepines. Among these, glucagon has become the
most widely accepted in clinical practice.

Glucagon acts by relaxing the smooth musculature of
the lower esophagus, thereby reducing the resting pressure
of the lower esophageal sphincter.1,2 Thus esophageal ob-
structions at the level of the lower esophageal sphincter
(T10), which is the third most common site of obstruction
in the esophagus, may be alleviated by glucagon.3–5 De-
spite this hypothetical advantage, there is no high-quality
data to support the use of glucagon for EFBI. In this pa-
per, we review the published literature on this topic to il-
lustrate the myth that glucagon is an effective first-line
therapy for EFBI.

Methods

A literature search was performed through MEDLINE and
PubMed using the keywords “glucagon” and “esophageal
food impaction.” All abstracts were reviewed for relevance,
and articles were retrieved that evaluated the effectiveness
of glucagon for the treatment of EFBI. To ensure that all
relevant articles were included in this paper, we performed
an ancestral search on all the aforementioned key articles.

Literature

The ancestral search revealed that intravenous administra-
tion of glucagon was first suggested as a method of treating
EFBI in 1977.6 This was based on the then-recent discovery
that glucagon had a direct relaxing effect on lower eso-
phageal sphincter tone. This first study showed some
promise, and several small case reports and subsequent case
series reported success rates between 37% and 100%.7–9

In 1995, Tibbling and colleagues10 published a multi-
centre, placebo-controlled, double-blind study compar-
ing the concurrent use of glucagon and diazepam with
placebo in patients with EFBI. Of the 43 patients en-
rolled with this condition, 24 were randomized to the
treatment group and 19 to the placebo group. Allevia-
tion of the impaction was seen in 9 of 24 (38%) patients
in the glucagon and diazepam group, compared with 6
of 19 (32%) in the placebo group, a difference that was
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not statistically significant. However, it is important to
note that the study had several significant limitations.
First, the small sample size meant the study was under-
powered to detect a difference, if one exists. Second, the
treatment group received both glucagon and diazepam,
thus affecting both smooth and striated muscle. If a
treatment effect does exist with glucagon in isolation, it
is impossible to detect it with this study design. Finally,
the study excluded all patients with known esophageal
strictures. This exclusion criterion likely inflated the
success rate of both the treatment and placebo groups
by selecting cases without underlying esophageal
pathology. Moreover, in the emergency department,
medical history is frequently challenging to obtain,
making it difficult for the clinician to select patients
without esophageal stricture for pharmacologic treat-
ment. Thus the only real conclusion that can be drawn
from this study is that the combination of glucagon and
diazepam was not more effective than placebo in this
small, specified patient group.

In 2001, Mehta and coworkers11 conducted a prospective
randomized, double-blinded, placebo-controlled 2-phase
study using glucagon for pediatric patients with coin inges-
tions. A total of 14 children between the ages of 1 and 
8 years who had radiographically confirmed esophageal
coin ingestions were enrolled. In the first phase, the pa-
tients were randomized to receive either weight-based
glucagon or placebo. A success rate of 2 of 15 (13%) was
observed in the treatment group versus 3 of 5 (60%) in the
placebo group. The second phase was open-label and pa-
tients in either group with persistent EFBI could receive an
open-label glucagon dose at the discretion of the treating
physican. Six patients received an additional dose of
glucagon because the first dose was ineffective. None of
these extra doses resulted in passage of the coin. This
study failed to show a significant difference between the
groups, but was underpowered to do so. In this study, 11 of
the 14 subjects had an EFBI in the upper third of the
esophagus. Since glucagon acts primarily on the smooth
muscle of the lower esophagus, the result may have been
different if only patients with lower EFBI had been en-
rolled. This study, although small, was notable for the fact
that a large proportion of the treatment group experienced
vomiting (11/15, 73%). In fact, 1 patient was removed
from the study because of chest pain that may have been a
result of vomiting. Vomiting is a well-known side effect of
glucagon and can result in aspiration and morbidity.

In 2004, Sodeman and associates12 conducted a single-
centre, retrospective case series of 222 cases of EFBI, of
which 106 (48%) received glucagon. Of those 106 pa-

tients, 10 (9%) had complete resolution of symptoms, ver-
sus 20 of 116 (17%) whose symptoms resolved sponta-
neously without a pharmacologic adjunct. Because of the
selection bias inherent in this observational study, and its
retrospective design, it is difficult to draw conclusions
about the efficacy of glucagon versus no treatment, as we
have no insight into why some patients received glucagon
while others did not.

Despite this limitation, the success rate of glucagon for
treatment of EFBIs in this study was the lowest of the 
4 studies reviewed and does not support its use. This study
also notes that fixed esophageal narrowing and meat im-
pactions are less likely to be alleviated by noninvasive
techniques. Therefore, the utility of this study may be in
the clinical guidance it provides toward nonpharmacologic
intervention in the subset of patients with known eso-
phageal pathology or a meat impaction.

In 2006, Al-Haddad and colleagues13 published a retro-
spective case series of 92 patients with suspected EFBI, all
of which were caused by food. Glucagon was administered
in all cases; 30 of 92 patients (33%) had complete resolution
of symptoms, and 62 of 92 patients (67%) did not and un-
derwent endoscopy. Because of its retrospective design, this
study had many limitations, with the primary one being se-
lection bias. The number of patients who went home with-
out receiving glucagon and why the enrolled patients re-
ceived glucagon are not reported. Also, there was no placebo
group for comparison. In the discussion, the authors note
that their observed resolution rate was no better than placebo
in the aforementioned Tibbling study.10 Also, because of the
noncontrolled design, there is no way of knowing if it was
the glucagon and not any of the other medications the pa-
tients may have received that resulted in resolution. Of the
92 patients, 19 received benzodiazepine (diazepam or lo-
razepam), in addition to glucagon at the discretion of the
emergency physician. In this subset of patients, 11 of 19
(58%) had relief of symptoms, compared with 19 of 73
(26%) of those who received glucagon alone (p < 0.01).
Based on this data, the authors suggest that benzodiazepine
(alone or in combination with glucagon) may aid in the re-
lief of EFBI more efficaciously than glucagon alone.

Conclusion

The literature regarding the use of glucagon for EFBI lacks
randomized, double-blinded controlled studies with the
power necessary to detect efficacy differences. As dis-
cussed above, the largest randomized, double-blinded 
controlled study enrolled only 43 patients and employed
the concurrent use of a benzodiazepine in addition to
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glucagon. Although the studies were small, none found a
statistically significant advantage for the use of glucagon.
In fact, glucagon may cause a reduction in the amplitude
of esophageal contractions and blunt peristalsis causing a
delay in esophageal transit time.1,6,14,15 One author suggests
that glucagon “may impede disimpaction” of EFBI.16 Intra-
venous glucagon is also expensive (about US$70 per 1-mg
vial). It is clear that glucagon commonly causes vomiting
and therefore poses a risk of aspiration, esophageal perfo-
ration and increased morbidity. Without clear evidence that
glucagon therapy improves the resolution of EFBI, cou-
pled with the knowledge that it is costly and is likely to
cause vomiting, it is our opinion that glucagon should not
be used as a first-line agent for EFBI.
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