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Risk factors predicting development of complications in 72 dogs 

with esophageal foreign bodies

Bohye Shin, Hakhyun Kim, Dongwoo Chang, Ji-Houn Kang*, Byeong-Teck Kang, Mhan-pyo Yang

Veterinary Medical Center, College of Veterinary Medicine, Chungbuk National University, Cheongju 28644, Korea

Abstract: The aim of this study was to determine predictive risk factors implicated in complications in dogs with esophageal foreign
bodies. Medical records of 72 dogs diagnosed with esophageal foreign bodies by endoscopy were reviewed retrospectively. Factors
analyzed included age; breed; gender; body weight, location, dimension, and type of foreign body; and duration of impaction. To
identify risk factors associated with complications after foreign body ingestion, categorical variables were analyzed using the chi-
square or Fisher's exact tests and multivariate analysis, as appropriate. Complications secondary to esophageal foreign body ingestion
included megaesophagus, esophagitis, perforation, laceration, diverticulum, and pleuritis. Univariate analysis revealed that the
location and duration of impaction after foreign body ingestion were associated with an increased risk of esophageal laceration and
perforation. Multivariate analysis showed that age, duration of impaction, and foreign body dimension were significant independent
risk factors associated with the development of complications in dogs with esophageal foreign bodies. In conclusion, these results
showed that longer duration of impaction and larger foreign body dimensions may increase the risks of esophageal laceration,
perforation, and plueritis in dogs.
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Introduction

Small animlas that ingest esophageal foreign bodies (EFBs) frequently

require emergency treatments in small animal practice [1-6]. The esophageal

walls are composed of the mucosa, submucosa, muscularis, and adventitia [7].

Some materials too large to pass through the esophagus may become embe-

ded and abrade the esophageal walls. Consequently, EFBs can cause severe

complications such as perforation and laceration of the esophageal walls [8-

10]. These complications can lead to a life-threatening conditions including

pleuritis. Additionally, because the esophagus lacks a serosal layer, unlike

other gastrointestinal organs in dogs, early fibrin sealing of esophagostomy

regions may occur more slowly [7]. Therefore, EFBs should be considered an

emergency condition in dogs, requiring prompt removal.

Several studies addressed EFBs in dogs [11-13], and all emphasized that

EFBs are likely to cause critical complications. However, there is still a lack

of information available on factors associated with the development of com-

plications, and few of these studies focused on endoscopic procedures in dogs

with EFBs. Therefore, the objective of the present study was to determine risk

factors predictive of complications in dogs with EFBs diagnosed after endo-

scopic retrieval.

Materials and Methods

The medical records of our institution were retrospectively reviewed to

identify dogs treated for EFBs between October 2010 and August 2016. Ani-

mals were included only if foreign bodies became wedged into the esopha-

gus. Dogs were excluded if foreign bodies were impacted both the stomach

and esophagus; if foreign bodies were present in other gastrointestinal organs,

the nasal cavity, or the ear canal; or if EFBs were pushed into the stomach or

retrieved surgically. Animals were also excluded if EFBs were resolved with-
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out intervention, if owners declined treatment, or if dogs had

concurrent diseases or a possibility of other diseases, or if

medical and follow-up records were incomplete.

Clinical signs were described by the owner or recorded by

the clinician at physical examination. The clinical decision to

perform endoscopy was based on history, clinical signs, and

interpretation of radiographs. All radiographs were reviewed

by a professional radiologist. Dogs were finally diagnosed to

EFB if endoscopy detected a foreign body in the esophagus.

EFB were subsequently removed using a flexible gastro-

scope (Ricoh imaging company LTD., Japan), together with

grasping forceps, retrieval baskets, and/or snares. Grasping

forceps were widely used and were the first choice for

retrieval of all types of EFBs. Retrieval baskets and snares

were also considered if necessary. To confirm impairment of

esophagus, the lumen of the esophagus was endoscopically

re-evaluated after retrieval of the EFB. Two veterinarians

independently described the type and dimensions of each for-

eign body, its location in the esophagus, and any resulting

complications.

Pre-treatment evaluation included medical history, the

results of physical examinations, indicators of EFB impac-

tion, and reactions to anesthesia. Clinicopathologic tests to

determine the possibility of anesthesia included complete

blood counts and serum biochemical profile. Airway man-

agement was considered critical during endoscopic proce-

dure. All dogs were subcutaneously injected with 1 mg/kg

maropitant citrate (Zoetis Inc., USA) followed by intramus-

cular injection of 0.04 mg/kg atropine sulfate (Jeil Pharma-

ceutical Co. Ltd., Korea) 15−20 minutes prior to the induction

of anesthesia. Anesthesia was induced with propofol

(Myungmoon Pharm. Co., Ltd., Korea), consisting initially of

intravenous injections of boluses of 1/4 to 1/3 of the original

propofol dose (4 to 6 mg/kg) followed by slow injection of

the remaining propofol if dogs did not reach suitable anes-

thetic levels with the bolus doses. Anesthesia during endo-

scopic procedures was maintained with isoflurane (Piramal

Critical Care Inc., USA). Duration of anesthesia was defined

as the time from the induction of anesthesia to the end of

inhalation.

Dogs were positioned in left lateral recumbent position

during endoscopy. After endoscopic retrieval of the EFBs,

the presence or absence of complications and types of com-

plications, including the development of esophageal stric-

tures, were evaluated endoscopically.

Records of all dogs at the time of EFB diagnosis were

reviewed. Factors analyzed included gender, body weight,

age, breed, and clinical signs. Duration of impaction was

defined as the time from symptom onset to the end of the

endoscopic procedure. The location of EFBs was determined

by radiography and endoscopy and was classified as being in

the cervical esophagus, the cranial esophagus at the base of

the heart, and the caudal esophagus between the base of the

heart and the diaphragmatic hiatus. The size of removed for-

eign bodies were evaluated by measuring the longest trans-

verse and longitudinal dimensions. If EFBs had been removed

piecemeal, their dimensions were evaluated radiographically

during endoscopy.

The presence of complicated lesions in the esophageal

lumen was confirmed as described [4]. Briefly, diffuse esoph-

ageal dilation and aperistalsis were confirmed as being

megaesophagus, as determined by thoracic radiography. Esoph-

agitis was defined as circular and confluent erosion. Lacera-

tion was defined as the progression of esophagitis-associated

bleeding from tears in the mucosa. Esophageal diverticulum

was defined as a saclike outpouching of the esophageal

lumen containing impacted ingesta, together with localized

esophagitis. Esophageal perforation was identified radio-

graphically with contrast media or by computed tomogra-

phy. Pleural effusion was initially diagnosed by thoracic

radiography, with positive bacterial culture of the pleural

effusion confirming pleuritis. Esophageal stricture in dogs

with impeded food passage down the esophageal lumen was

confirmed by follow-up endoscopy.

Statistical analyses

Risk factors including age (≤ 1 vs. 2−6 vs. ≥ 7 years), body

weight (≤ 3.03 vs. > 3.03 kg), breed (Pekingese, Shih Tzu,

Pomeranian, Yorkshire Terrier, Maltese, Miniature Poodle,

Chihuahua, and eight other breeds), sex (intact male vs. neu-

tered male vs. intact female vs. spayed female), EFB loca-

tion (cervical vs. cranial vs. caudal esophagus), type of foreign

bodies (fruit vs. rawhide vs. bone vs. linear type), impaction

time (≤ 24 vs. > 24 h), foreign body dimension (≤ 8.06 vs.

> 8.06 cm2), and complications (megaesophagus vs. esoph-

agitis vs. laceration vs. diverticulum) were examined. All

percentages were rounded to one decimal place except for

incidence of EFBs.

To identify the risk factors associated with the develop-

ment of complications after foreign body ingestion, dogs

were divided into those with and without complications were

evaluated using Pearson’s χ2 test or Fisher's exact test, as

appropriate. Factors with a value of p < 0.2 in univariate anal-

yses were selected for the initial multivariable model. Signif-

icant variables identified by univariate analyses were further

analyzed by multivariate logistic regression analysis (enter

method) with the level of significance defined as p < 0.05. In

logistic regression, five dogs with linear types of foreign

bodies were excluded from all categories. A commercially

available statistical software program (IBM Co., USA) was

used for data analysis.

Results

A review of the medical records of our institution identi-

fied 172 dogs diagnosed with EFBs between October 2010

and August 2016. Of these, 65 dogs were excluded, includ-

ing 49 treated with surgical retrieval, 12 that showed sponta-

neous resolution, and four whose owner declined treatment.

Of the 105 remaining dogs that underwent endoscopic removal
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of foreign bodies, 19 had incomplete medical and follow-up

records and 16 had concurrent disorders, such as chronic kid-

ney disease, myxomatous mitral valve disease, diabetes mel-

litus, meningioma, intervertebral disc disease, hyperadreno-

corticism, and hypoadrenocorticism. Finally, 72 dogs met the

criteria for this study.

These 72 dogs included 35 males (26 neutered, 9 intact)

and 37 females (29 spayed, 8 intact) (Table 1). The median

age of these dogs was 5.90 years, with a range of 2 months to

15 years. Nine dogs (12.5%) were less than 1-year-old at pre-

sentation, 38 (52.8%) were aged between 1 and 7 years, and

25 (34.7%) were aged more than 7 years. Their median body-

weight was 3.03 kg (range, 1.02−9.50 kg), with 36 each

weighing ≤ 3.03 kg and > 3.03 kg. These 72 dogs belonged

to 15 breeds, including. 23 Maltese, 15 Yorkshire Terrier,

nine Shih Tzu, eight Pomeranian, four Miniature Poodle,

three Pekingese, two Chihuahua, and one each of following

eight breeds: Miniature Schnauzer, West Highland White

Terrier, Cocker Spaniel, Japanese Spitz, Boston Terrier, Pug,

Chinchilla, and Mongrel.

Clinical signs at presentation were included vomiting (n = 42),

retching (n = 23), lethargy (n = 13), anorexia (n = 10), gag-

ging (n = 9), dullness (n = 4), and drooling (n = 2). All 72

dogs had more than one clinical sign, and 37 had more than

two. EFBs were suspected on radiographs in 67 of the 72

dogs, whereas five dogs underwent direct endoscopic evalua-

tion without radiographic suspicion of the presence of EFBs.

Complications were observed in 38 of the 72 dogs (Table

2). Esophagitis was the most frequent complications, being

observed in 30 of 38 dogs with complications (78.9%). Other

EFB-associated complications included megaesophagus (n = 9,

23.7%), esophageal diverticulum (n = 6, 15.8%), and lacera-

tion (n = 5, 13.2%) and esophageal perforation and pleuritic

(n = 3, 7.9%).

Table 1. Characteristics of 72 dogs with esophageal foreign bodies

Variables
Number of dogs with 

EFBs (n = 72)

Gender

Males 59

Neutered males 26

Females 58

Spayed females 29

Body weight (kg), median (range) 3.03 (1.09.5)

≤ 3.03 36

> 3.03 36

Age (yr), median (range) 5.9 (19)

≤ 1 59

2−7 38

≥ 7 25

Breed

Maltese 23

Yorkshire terrier 15

Shih Tzu 59

Pomeranian 58

Miniature Poodle 54

Pekingese 53

Chihuahua 52

Other breeds 58

EFB, esophageal foreign body.

Table 2. Complications observed in 38 dogs with esophageal
foreign bodies

Complications (n = 38)
Number of dogs 

with complications (%)

Esophagitis 21 (55.3)

Megaesophagus 59 (23.7)

Esophageal diverticulum 56 (15.8)

Esophageal laceration 55 (13.2)

Esophageal perforation 53 (7.9)

Pleuritis 53 (7.9)

Table 3. Univariate analysis of risk factors for complications in
the 72 dogs with esophageal foreign bodies

Variables
Dogs without 
complications 

(n = 34)

Dogs with 
complications 

(n = 38)
p value

Gender 0.803

Males 16 19

Females 18 19

Body weight (kg) 0.863

≤ 3.03 15 21

> 3.03 19 17

Age < 0.001

≤ 1 8 1

2−7 21 17

≥ 7 5 20

Location 0.173

Cervical esophagus 2 0

Cranial esophagus 14 8

Caudal esophagus 18 30

Duration of impaction (h) < 0.001

≤ 24 24 12

> 24 10 26

Type of foreign body 0.357

Fruit 4 5

Rawhide 19 15

Bone 8 16

Linear type 3 2

Dimension of foreign 
body (cm2)

< 0.001

≤ 8.06 22 11

> 8.06 9 25

Linear type 3 2
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Univariate analysis showed that several factors differing

significantly in dogs with and without complications, includ-

ing age (p < 0.001), EFB location (p = 0.173), duration of

impaction (p < 0.001), and EFB dimensions (p < 0.001) (Table

3). However, there were no significant differences in the gen-

der (p = 0.803), body weight (p = 0.863), and EFB types (p =

0.357).

Of the 72 dogs, 48 (66.7%) had EFBs in the caudal por-

tion of the esophagus, with 30 (62.5%) of these 48 dogs

developing complications (Table 3). Only two dogs (2.8%)

had EFBs in the cervical portion of the esophagus, with nei-

ther having complications. The remaining 22 dogs (30.6%)

had EFBs in the cranial part of the esophagus, with 14

(63.6%) of these 22 dogs having complications.

Of the 72 dogs, 36 were evaluated within the first 24 h

after symptom onset, whereas the other 36 had clinical signs

for more than 24 h prior to evaluation (Table 3). The mean

duration of impaction was about 19 hours. Commonly ingested

objects were pieces of rawhide (n = 34, 47.2%), including

sausages, dental chews, snacks for dogs, sweet potatoes, and

potatoes; bones (n = 24, 33.3%) from chicken, pork, and

beef; fruit (n = 9, 12.5%), such as apples, pineapples, and

pears; or linear objects (n = 5, 6.9%), such as thread, nee-

dles, and plant roots.

Of the 72 dogs, 33 (45.8%) ingested EFBs ≤ 8.06 cm2 in

size, with 11 (33.3%) of these 33 dogs developing complica-

tions. Thirty-four dogs (47.2%) had EFBs > 8.06 cm2, with

25 (73.5%) of these 34 dogs developing complications. Lin-

ear foreign bodies were lodged into the esophagus of five

dogs (6.9%) and were not evaluated.

Multivariate logistic analysis showed that older age (odds

ratio [OR], 17.946; 95% confidence interval [CI], 1.24–

258.09; p = 0.034), longer duration of impaction (OR, 4.716;

95% CI 1.29–17.18; p = 0.019) and increased dimension of

EFBs (OR, 4.667; 95% CI 1.28–16.96; p = 0.019) were sig-

nificant independent risk factors associated with the develop-

ment of complications in dogs with EFBs (Table 4).

Seven (19.4%) of 36 dogs had esophageal laceration, per-

foration, and/or pleuritic (Table 5), with EFBs in all seven of

these dogs being located in the caudal esophagus. The mean

size of EFBs in these seven dogs was 9.9 cm2, and their

mean duration of impaction was 120.9 hours. Three (43%) of

these seven dogs showed pleuritic; all were hospitalized in

intensive care and discharged within 10 days. Two represen-

tative cases were presented (Figs. 1 and 2); bony materials in

one induced localized perforation (representative case 1),

whereas obstructions by sausages containing water-insoluble

materials triggered severe hemorrhagic lesion throughout the

entire esophagus (representative case 2). All of these lesions

progressed to esophageal stricture.

Table 4. Multivariate analysis of risk factors for complications in 72 dogs with esophageal foreign bodies

Variables OR 95% CI p value

Age ≥ 7 yr (vs. < 7 yr) 17.946 1.246–258.095 0.034

Location of caudal esophagus (vs. no caudal esophagus) 1.475 0.070–30.959 0.802

Duration of impaction > 24 h (vs. ≤ 24 h) 4.716 1.295–17.183 0.019

Dimension of EFB > 8.06 cm2 (vs. ≤ 8.06 cm2) 4.667 1.284–16.966 0.019

CI, confidence interval; EFB, esophageal foreign body; OR, odds ratio.

Table 5. Clinical characteristics of seven dogs with esophageal laceration, perforation, and/or pleuritis caused by esophageal foreign
bodies

Complications Breed Gender Age (yr) Location
Duration of 

impaction (h)
Dimension of 
EFBs (cm2)

Type of 
EFBs

Laceration Mongrel Spayed female 6
Caudal 
esophagus

6 12.8 Bone

Laceration Maltese Spayed female 5
Caudal 
esophagus

120 56.12
Rawhide 
(Sausage)

Laceration Yorkshire Terrier Neutered male 9
Caudal 
esophagus

240 10.5 Bone

Laceration Japanese Spitz Female 2
Caudal 
esophagus

96 10.5 Bone

Perforation and pleuritis Maltese Spayed female 11
Caudal 
esophagus

72 ND Linear type

Perforation and pleuritic Pomeranian Neutered male 4
Caudal 
esophagus

192 58 Bone

Laceration, perforation, 
and pleuritis

White Terrier Female 3
Caudal 
esophagus

120 11.2
Rawhide 
(Sausage)

EFB, esophageal foreign body; ND, not determined.
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Discussion

Our results showed that, in dogs with EFBs, the develop-

ment of complications was significantly associated with older

age (≥ 7 years), longer duration of impaction (above 24 h),

and larger EFB dimensions (> 8.06 cm2). By contrast, gen-

der, body weight, type of EFBs, and EFB location were not

associated with complications. We also found that EFBs were

frequently in dogs with bony type foreign bodies. Although

type of EFBs was not risk factor, sausage which was soft and

fragile material could induce severe complication such as

esophageal perforation and pleuritis. Previous studies also

showed that bone obstruction is associated with a relatively

high complication rate in dogs [1, 6, 11-15]. The sharp edges

of bony type of foreign bodies can easily damage the esoph-

ageal muscular layer, whereas foreign bodies with smooth

edges, such as sausages, cannot. Nevertheless, despite the

absence of sharp edges, sausages of relatively large dimen-

sion lodged in the esophagus for over 24 h can induce the

development of severe complications such as esophageal lac-

eration. A longer duration of EFBs impaction is associated

with a poorer outcome, which might be explained by the pre-

sumption that prolonged EFB impaction would be more

likely to cause esophageal ulceration or perforation [16]. In

addition, blunt objects impacted in the esophagus that are

causing esophageal perforation may be the result ongoing

ischemic pressure injury [1]. In the present study, esophageal

strictures developed in two dogs presenting with severe lac-

erations caused by a prolonged sausages entrapment (dura-

tion of impaction = 120 h). Our results indicate the duration

of impaction are important in predicting the development of

complications whether sharp edges of EFBs or not. The dura-

tion of clinical signs before presentation was reported to be

significantly shorter in dogs with mild than with moderate-

to-severe esophagitis [12], and the duration of hospitaliza-

tion of dogs with EFBs may be dependent on the duration of

clinical signs prior to presentation [13]. In humans, the dura-

tion of impaction differed significantly between patients with

and without complications [17]. Taken together, these findings

emphasize the importance of prompt removal of EFBs [18].

We also found that age was a risk factor for the develop-

ment of complications. By contrast, a previous study in dogs

with EFBs showed that age did not differ significantly

between dogs with the mild and moderate-to-severe esoph-

agitis [12], although there was no statistical analysis on the

development of complications. In human medicine, age has

been associated with a deterioration of esophageal function,

including increased stiffness and reduced primary and sec-

ondary peristalsis [19]. EFBs are ingested by swallowing and

lodged in the esophagus, a muscular tube leading from the

mouth to the stomach [7]. First peristalsis is stimulated by

the oropharyngeal phase, whereas food within the esophagus

stimulates secondary peristalsis [20]. If EFBs are lodged in

the esophagus, peristalsis will be reduced or eliminated, espe-

cially in older dogs, resulting in a refractory period [20].

Injuries may extend beyond the mucosal layer. Although

reported to date only in human esophagus, peristalsis may be

enervated in older dogs, resulting in increased esophageal

stiffness. Therefore, enervated muscles may easily damage

the mucosa, resulting in severe complications. Although this

study included only dogs without other diseases, concealed

Fig. 1. Representative endoscopic images of the esophagus

before (A and C) and after (B, D, and E) endoscopic retrieval

of foreign bodies in two representative cases. In case 1, (A)

Bone obstruction visualized by endoscopy. (B) After endo-

scopic retrieval, perforation and laceration were present at the

site the foreign body was lodged. In case 2, (C) Water-insoluble

sausage visualized by endoscopy. (D) After endoscopic retrieval,

severe laceration and perforation were shown throughout the

entire esophageal wall, (E) with follow-up endoscopy showing

an esophageal stricture.

Fig. 2. Thoracic radiographs of the esophagus before and after

endoscopic retrieval of foreign bodies in representative case 1

(A and B) and 2 (C and D).
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concurrent disorders may increase with age. Moreover, age

was not a risk factor for comlications in humans with EFBs

[17]. To our knowledge, no study to date has evaluated the

correlation between age and esophageal muscle weakness in

dogs. Further studies are therefore warranted.

We also observed a significant difference in the dimen-

sions of EFBs between dogs with and without complica-

tions. Although a previous study reported no significant

association between length of hospitalization and EFBs [13],

that study evaluated EFBs dimensions. Moreover, EFBs

dimensions differed significantly between human patients

with and without complications [17].

The most commonly affected region was the caudal esoph-

agus, between the base of the heart and the diaphragmatic

hiatus. However, we found no correlation between EFB loca-

tion and the development of complications. Some studies in

dogs showed that most EFBs were located in the caudal

esophagus [11, 13, 14, 21-23]. One study reported that the

location of EFBs and gastric foreign bodies in dogs was not a

risk factor for complications or death/euthanasia [21],

whereas another reported that EFB location in the caudal

esophagus was associated with a longer hospital stay [13]. A

study showing that almost all EFBs were located in the cau-

dal esophagus found no significant difference in EFB location

between subjects that underwent successful and unsuccessful

endoscopy [13]. EFB location was not a risk factor for the

development of complications in humans [17]. Physical nar-

rowing of the esophagus is likely to impact foreign bodies.

Despite our finding that location was not a risk factor for

complications, we observed that all dogs with laceration, per-

foration and/or pleuritis had EFBs in the caudal esophagus.

The lack of association between EFB location and complica-

tions may have been due to small sample size, suggesting the

need for further investigations.

Clinical signs of EFB impaction in the present study

included vomiting, retching, lethargy, anorexia, gagging, and

hypersalivation and were similar to those observed in previ-

ous reports [13, 21, 24]. None of these clinical signs differed

significantly in dogs that did and did not develop complica-

tions. This result, however, was somewhat reflected in the

clinicians’ diagnostic approaches. Studies reported that sever-

ity of esophageal damage was depended on the severity of

clinical signs [12, 25]. Many of the dogs we evaluated were

toy breeds, which reflects the distinct characteristics of the

area in which our hospital is located. Terrier breeds, espe-

cially West Highland White Terrier, and poodles have been

over-represented in studies of dogs with lodged EFBs [1, 6,

15, 21, 24].

In addition to its retrospective design, this study had sev-

eral other limitations. Dogs with incomplete treatment and

follow-up records were excluded, which may have intro-

duced a selection bias. In addition, the present study did not

compare the severity of complications. Moreover, despite

EFBs being three-dimensional structures, this study did not

evaluate their volumes. Nevertheless, the length of the long-

est side that affects the upper and lower esophagus may be an

important determinant of damage to the muscular layer. To

account for differences in esophageal diameters among

breeds, the dimension of the EFBs should have been normal-

ized to the dimensions of the esophagus in individual ani-

mals. Moreover, longer-term follow-up evaluations are required

In conclusion, this study found that older age, a longer

duration of impaction, and a larger dimension of EFBs may

be risk factors for the development of complications in dogs

with EFBs. Although EFBs are common and comparatively

easy to diagnose, based on history, radiography, and clinical

signs, complications of EFBs can easily be overlooked. Risk

factors for complications identified in this study may be valu-

able for predicting prognosis.
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