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Abstract

Background: Esophageal food impaction (EFI) is the third most 
common non-biliary emergency in gastroenterology, with an annual 
incidence rate of 13 episodes per 100,000 person-years and 1,500 
deaths per year. Patients presenting with food impaction often have 
underlying esophageal pathology. We evaluated the possible risk fac-
tors for EFI in our study.

Methods: We performed a retrospective chart review of 455 patients 
at Staten Island University Hospital (SIUH) that presented with symp-
toms of food impaction from 1999 to 2017. We analyzed relevant 
clinical data such as age, risk factors, type of food bolus, location, 
administration of glucagon, endoscopic technique and complications.

Results: Overall, 174 patients had endoscopically confirmed EFI. 
The majority were males 102/174 (58.6%). Esophageal pathological 
findings included esophagitis in 58/174 (33.3%), strictures in 43/174 
(24.7%), hiatal hernias in 29/174 (16.6%) and Schatzki’s rings in 
15/174 (8.6%). Thirty-two out of 174 (18.3%) had normal endoscopic 
findings. Diabetes mellitus (DM) was reported in 20/174 (11.4%) pa-
tients. The type of food impacted was mostly meat in 73/174 (41.9%) 
cases. The location of EFI was mainly in the lower one-third of the 
esophagus in 94/174 (54%). The endoscopic push technique was used 
in 95/174 (54.5%) patients and the pull technique in 83/174 (47.7%) 
cases. The endoscopic therapeutic intervention was successful as a 
first attempt in 165/175 (94.8%) patients. Complications were re-
ported in only 5/174 (2.8%), and these mostly comprised of perfora-
tions and tears. Glucagon was given to 74/174 (42.5%) patients. The 
median door-to-scope time (time of presentation at the emergency 

department to endoscopic intervention) was 7 h (range 1.5 - 24 h) in 
patients who had received glucagon as opposed to 7 h (range 1 - 24 h) 
in patients who did not receive it.

Conclusion: EFI is more common in males. Esophageal strictures 
and hiatal hernias were the most common pathologies found in en-
doscopy. Esophagitis was evident in 33.3% of patients, but if it was 
the cause or consequence of EFI is not clearly understood. DM was 
associated with food impaction in only 11.4% of patients, but more 
studies are needed to determine if DM has a stronger association with 
EFI. The door-to-scope time was shorter in patients who had received 
glucagon. Endoscopy is a safe and effective therapeutic intervention 
for EFI, and complications reported were minimal.

Keywords: Esophageal disorders; Upper endoscopy; Food impac-
tion; Dysphagia; Management

Introduction

The esophagus is the most common site for foreign body im-
paction in the gastrointestinal (GI) tract [1]. Many objects such 
as coins, toys, bones and batteries can become obstructed, but 
food is the most common cause of esophageal food impaction 
(EFI) in adults [1]. EFI is the third most common non-biliary 
emergency in gastroenterology following upper and lower GI 
bleeding, with an estimated annual incidence of 13 episodes 
per 100,000 person-years [2] and 1,500 deaths per year [3]. 
EFI is frequent in adults in their fourth or fifth decades of life. 
Interestingly, the prevalence has increased in young adults due 
to the rising incidence of eosinophilic esophagitis (EoE) [4]. 
Risk factors for EFI include peptic strictures, Schatzki’s ring 
and EoE to name a few. Retrospective studies have demon-
strated that Schatzki’s ring and peptic stricture are the most 
common etiologies [4, 5]. Different studies have identified 
various structural and functional esophageal abnormalities that 
may potentially increase the risk of EFI, but these vary widely 
between studies. The incidence, demographic factors and eti-
ologies of EFI are not necessarily static, especially considering 
the recent rise in EoE.

Intravenous glucagon is the most commonly used agent 
for EFI in the emergency department (ED), as it helps to re-
lieve symptoms by relaxing the lower esophageal sphincter 
(LES) [6]. However, it is less effective in patients with under-
lying anatomical or structural abnormalities [6]. The present 
study aimed to evaluate potential risk factors of EFI in patients 
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who presented at Staten Island University Hospital (SIUH). 
Additionally, we aimed to investigate the association between 
the use of glucagon and the door-to-scope time.

Materials and Methods

This study was approved by the Institutional Research Boards 
of the participating institution, and the study was conducted in 
compliance with the ethical standards of the responsible insti-
tution on human subjects as well as with the Helsinki Declara-
tion.

We performed a retrospective chart review of all adult pa-
tients (18 - 80 years of age) who presented with a clinical his-
tory and symptoms suggestive of EFI to SIUH from January 
1999 to November 2017 and subsequently underwent esoph-
agogastroduodenoscopy (EGD). Patients were identified by 
querying a billing database with ICD 9 code of 935.1 (Foreign 
body in the esophagus) and ICD 10 code of T18.128A (Food in 
esophagus causing other injury, initial encounter), along with 
endoscopic procedure codes, CPT codes of 43247 (Esophago-
gastroduodenoscopy procedures), or 43215 (Esophagoscopy, 
flexible, transoral; with the removal of foreign body) in the 
same hospital visit. The above search criteria uncovered a total 
of 455 patients. We reviewed all 455 charts, and 281 patients 
were excluded based on our exclusion criteria. The final sam-
ple size included 174 patients that met our inclusion criteria as 
shown in Figure 1.

A retrospective analysis was undertaken on relevant clini-
cal data such as patient’s age, co-morbidities, type of food, 
location of food impaction, administration of glucagon, endo-
scopic technique and complications such as perforations, tears, 
aspiration and hypoxia.

Inclusion criteria

We included patients of 18 - 80 years of age who presented to 
the ED with symptoms of EFI that subsequently underwent 
EGD in the same hospital visit.

Exclusion criteria

Patients in whom endoscopy revealed a foreign body other 
than food or no evidence of food during endoscopy were ex-
cluded.

Objectives

Our primary objective was to determine the risk factors of EFI 
in patients who presented at SIUH. Secondary objectives in-
cluded door-to-scope time and complications of food impac-
tion.

Statistical analysis

Summary of statistics was reported as mean ± standard de-
viation or median (first quartile, third quartile) for continuous 
variables and frequency and percentages for categorical vari-
ables. All statistical analyses were performed using the SAS 
software, Version 9.3 (SAS Inc., Cary, NC, USA).

Results

Overall, 174 patients had endoscopically confirmed EFI where 
102 (58.6%) were males and 72 (41.3%) were females, with 
a mean age of 61.4 ± 19 years. Characteristics of the popula-
tion and their medical history are shown in Table 1. The type 
of impacted food was mostly meat in 73 (41.9%) followed by 
seafood in 11 (6.3%) and vegetables in one (0.5%), as shown 
in Table 2. The most frequent location of food impaction was 
in the lower one-third of the esophagus in 94 (54%) patients, 
followed by the upper-third of the esophagus in 35 (20.1%) 
cases and middle-third in 25 (14.3%) cases. Glucagon was 
given to 74 patients (42.5%). Amongst those, the median door-
to-scope time was 7 h (range 1.5 - 24 h) in patients who had 
received glucagon, as opposed to 7 h (range 1 - 24 h) in those 
who did not receive it. Possible causes for the EFI included: 
strictures in 43 (24.7%), Schatzki’s rings in 15 (8.6%), acha-
lasia in eight (4.5%) and masses in six (3.4%) (benign in four 
patients and malignant in two patients) as shown in Table 3. 
Endoscopic findings included esophagitis, esophageal ulcers, 
hiatal hernias and Barrett’s esophagus, as shown in Table 3. 
The biopsy was performed in 38 (21.8%) cases during initial 
endoscopy; on repeat endoscopy, it was done in 12 (6.8%) 
cases. The push technique was used in 95 (54.5%) patients, 
and the pull technique was implemented in 83 (47.7%) pa-
tients. Endoscopic therapeutic intervention as the first attempt 
was successful in 165 (94.8%) patients. Nine patients required 

Figure 1. Final sample size including 174 patients that met our inclu-
sion.
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a second attempt for removal. Complications were reported in 
only five (2.8%) patients, and these included perforations and 
tears as shown in Table 4. Twenty (11.4%) patients with food 
impaction had a history of diabetes mellitus (DM), as shown 
in Table 1.

Discussion

Meat or other types of food are the most frequent cause of 
EFI in adults of the western world. EFI is a common GI emer-
gency that requires timely intervention [7]. The pathophysiol-
ogy is often attributed to underlying esophageal pathology or 
the nature of ingested food, or a combination of both factors. 
In our study, the mean age of our patients with food impaction 
was 61.4 ± 19 years. Most patients who presented with EFI in 
our study were men (58.6%), and this is consistent with the 
findings from similar studies [8, 9]. This male pre-dominance 
might be explained by the increased prevalence of benign es-
ophageal strictures in men [10]. Our study supports this theory 

as esophageal strictures were the most common cause of EFI 
in our patient population.

Over the past decade, the prevalence of EFI has increased 
by more than six-fold [4], affecting younger individuals [8]. 
This could be partly because of an increase in the prevalence 
of EoE, a condition that is associated with a high risk for food 
impaction and is more common in younger patients [11, 12]. 
However, our study did not demonstrate any evidence of EoE 
and this can be explained by the mean age of 61.4 ± 19 years in 
our patient population. Additionally, a lower number of biop-
sies were obtained during initial and repeat endoscopy.

The lower third of the esophagus was the most common 
site of EFI, which can easily be explained by the prominent 
distal anatomic narrowing at the gastroesophageal junction. 
Previous studies have suggested that esophageal strictures and 
Schatzki’s rings are the leading causes of EFI [4, 5]. Benign 
peptic strictures and EoE are more common in men [13]. In 
our study, possible causes of food impaction were strictures in 
43 (24.7%), Schatzki’s rings in 15 (8.6%), achalasia in eight 
(4.5%) and masses in six (3.4%) (benign mass in four patients 
and malignant mass in two patients). Esophagitis in endoscopy 
was described in 58 (33.3%) cases, but whether this was the 
cause or the consequence of EFI was not clear.

In our study, 11% of patients with DM had EFI. As pa-
tients with DM suffer from various neuropathy-related com-
plications, esophageal dysmotility is most common [14]. More 
than 60% of diabetic patients with peripheral or autonomic 
neuropathy and an occasional patient without neuropathy have 
esophageal manometric abnormalities [15]. Based on previ-
ous studies, manometric defects associated with DM include 
hypotensive peristalsis, frequent failed peristalsis, hypotensive 

Table 1.  Population Characteristics

Age (years) 61.4 ± 19
Male 102 (58.6%)
Female 72 (41.3%)
Hispanic 4 (2.2%)
Non-Hispanic 47 (27%)
Unknown 123 (70%)
Prior food impaction 9 (5.1%)
Asthma 15 (8.6%)
Diabetes 20 (11.4%)
GERD 27 (15.5%)
Reflux esophagitis 3 (1.7%)
Stricture 16 (9.1%)
Schatzki’s ring 3 (1.7%)
Achalasia 5 (2.8%)
Hiatal hernia 6 (3.4%)
Bariatric surgery 5 (2.8%)
Other GI surgery 9 (5.1%)

Values for categorical variables are shown as frequency (percentage) 
and for continuous variables as mean ± standard deviation. GERD: 
gastroesophageal reflux disease; GI: gastrointestinal.

Table 2.  Type of Food

Type of food Number of patients (%)
Meat 73 (41.9%): chicken 19 (10.9%), pork 7 (4%), beef 8 (4.5%), others 39 (22.4%)
Vegetarian 1 (0.5%)
Sea food 11 (6.3%)
Fruit 1 (0.5%)
Other than above 86 (49.4%)

Table 3.  Endoscopic Findings

Endoscopic findings Number of patients (%)
Esophagitis 58 (33.3%)
Stricture 43 (24.7%)
Hiatal hernia 29 (16.6%)
Ulcer 16 (9.1%)
Ring 15 (8.6%)
Achalasia 8 (4.5%)
Mass 6 (3.4%)
Gastroesophageal reflux disease 3 (1.7%)
Barret’s 2 (1.1%)
Other non-specified 42 (24.1%)
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lower esophageal sphincter with impaired deglutitive relaxa-
tion, simultaneous contractions and repetitive contractions 
[15]. Theoretically, these abnormalities can pose a significant 
risk for EFI either independently or in combination with any 
underlying anatomical abnormality like peptic strictures. Dif-
ferent studies have identified various structural and functional 
esophageal abnormalities, which may increase the risk of EFI. 
Still, none of them have investigated if DM can be a potential 
risk factor for EFI. Even though DM was evident in 11.4% 
of patients with EFI, given the lack of a control group, we 
were unable to ascertain if DM can be an independent risk 
factor for EFI. Further studies are needed to establish a clear 
association.

Intravenous glucagon is the frequently used agent for 
EFI in the ED [16]; glucagon is an endogenous polypep-
tide secreted from alpha cells in the islets of Langerhans. At 
pharmacological doses, both 0.25 mg and 0.5 mg have been 
shown to relax the esophageal smooth muscle and reduce the 
mean resting pressure of the LES, promoting the spontane-
ous passage of an impacted food bolus [16]. Higher doses 
are not more effective in reducing LES pressure [4]. The suc-
cess rate for the use of glucagon is reportedly between 12% 
and 50% [6, 17]. However, glucagon is much less effective 
in patients with underlying structural abnormalities, such as 
strictures or rings. Hypersensitivity to glucagon and history 
of pheochromocytoma or insulinoma are contraindications to 
its administration [18]. Nausea, vomiting and diarrhea are the 
common side effects [18]. In our study, glucagon was given 
to 74 (42.5%) patients. Still, it failed to relieve the symptoms 
of EFI, likely due to multiple factors, namely, the amount 
of food impacted and anatomical abnormalities in our study 
population. The mean door-to-scope time was less in patients 
who had received glucagon. The likely reason for this is that 
in our study, major reasons for food impaction are strictures, 
Schatzki’s ring, which are structural abnormalities in which 
glucagon is known to be less effective [9]. This resulted in 
persistent symptoms of food impaction, prompting to per-
form earlier endoscopy than the patients who did not receive 
glucagon.

While the majority of EFI cases resolve spontaneously, 
10-20% of patients require endoscopic intervention [19]. En-
doscopic intervention for removal of food impaction includes 
either the push technique (advancement of the bolus into the 
stomach) or pull technique (extraction of food) [6]. Pull tech-
nique may involve either en bloc removal by using various 
grasping devices (e.g., polypectomy snare, retrieval net, fric-
tion-fit adaptor, or banding cap) or piecemeal. American Soci-

ety for Gastrointestinal Endoscopy (ASGE) guidelines previ-
ously recommended against push technique because of the risk 
of perforation; however, two large published case series using 
the push technique reported no perforations in a total of 375 
patients [2, 20]. Even though there is a risk of perforation in 
the pull technique when excessive force is applied, it is some-
what safer than the push technique. For an esophageal stric-
ture, it is considered safe to perform dilation after food bolus 
extraction to reduce the risk of recurrence [2, 20]. In our study 
approach to remove the food bolus either by push technique 
(95, 54.5%) or pull technique (83, 47.7%) had no impact on 
clinical outcomes. Biopsy at the time of EFI is controversial. 
In our study biopsy was done in 38 (21.8%) cases during initial 
endoscopy and in 12 (6.8%) cases during repeat endoscopy. 
We recommend obtaining a biopsy when performing initial 
endoscopy. If unable to perform an initial biopsy, it should be 
performed in repeat endoscopy to rule out EoE.

Most common complications of EFI are related to pro-
longed food impaction that can lead to stasis, ulceration and 
eventually necrosis with perforation [1]. In our study, a total 
of five patients had adverse events. Complications due to the 
push technique were observed in three patients (two perfora-
tions and one tear), and for the pull technique, two patients 
experienced adverse outcomes (one perforation and one tear). 
Characteristics of patients with complications are mentioned 
in Table 4. The push technique has been controversial over the 
years due to the risk of perforation. However, ASGE guide-
lines and other studies support its efficacy along with other 
techniques such as en bloc and piecemeal removal [20, 21]. 
The 94.8% success rate of removing the EFI during the first 
endoscopy in our study is similar to that of the most recent 
studies [4, 22].

Our study’s strengths are related to our inclusion criteria; 
we included patients with endoscopic confirmation of food bo-
lus in the esophagus and evaluated any association of EFI with 
DM. As a retrospective chart review study, limitations include 
the lack of blinding of endoscopists and data extraction was 
limited to the data recorded in the database, and research was 
done at a single institution, potentially limiting the generaliz-
ability of results.

Conclusion

EFI is more common in males. Esophageal stricture and hiatal 
hernia were the most common pathologies found in endosco-

Table 4.  Characteristics of Patients With Complications

Age in 
years

Compli-
cation Technique Esophageal pathology Door-to-scope 

time in hours Underlying medical comorbidities

1 107 Perforation Pull Dilated tortuous, spastic esophagus 24 Asthma, hypertension, stroke, achalasia
2 47 Tear Pull esophagitis 3 Iron deficiency anemia
3 38 Perforation Push Stricture 3 None
4 67 Perforation Push Stricture 5 Hypertension, anxiety, coronary artery disease
5 67 Tear Push Dilated tortuous esophagus 4 Achalasia, dyslipidemia, depression
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py. Esophagitis was found in 33% of patients, but we are un-
able to determine if it is the cause or consequence of EFI. DM 
was associated with food impaction in only 11% of patients. 
However, more studies are needed to determine if DM has any 
role in EFI. Administration of glucagon resulted in an overall 
decrease in door-to-scope time. Endoscopy is a safe and effec-
tive method for the management of food impaction, and com-
plications reported were minimal.

Learning points

What is already known: Esophageal stricture and Schatzki’s 
ring are the most common causes of food impaction in adults. 
Meat is the most common type of food impacted. The endo-
scopic push technique is the commonly used approach for the 
removal of food. Complication rates are minimal.

What the new findings are: DM was reported in 11.4 % of 
patients with EFI. The door-to-scope time was less in patients 
who received glucagon. The endoscopic push technique ap-
pears to be safe with minimal complications.
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