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1. INTRODUCTION
Ingestion of foreign bodies is a relatively common clinical prob-
lem in emergency departments worldwide. Most ingested foreign 
bodies (80%-90%) pass spontaneously. However, approximately 
10% to 20% of foreign bodies require an endoscopic procedure 
for removal and <1% require surgery.1 Approximately 1500 
deaths occur in the United States annually because of ingestion 
of foreign bodies.2 Foreign body ingestion is associated with a 
high risk of complications because of the size or shape of the 
foreign body or the host’s comorbidity.3 Foreign body ingestion 
occurs most commonly in children (80%), with a peak incidence 
from 6 months to 3 years of age.4–6 The remaining patients (20%) 
are adults. By contrast, adult patients with mental or psychiatric 
disorders, alcoholism, and drug abuse may ingest foreign bodies 
with nonfood objects.7 Foreign body ingestion and food bolus 

impaction are extremely common in Taiwan. Because only a few 
cases of foreign body ingestion have been reported in Taiwan,8 
the aim of this study was to report our experiences in the endo-
scopic management of foreign bodies in the upper gastrointesti-
nal (UGI) tract.

2. METHODS

2.1. Patients
A retrospective chart review was conducted on adult patients 
(aged >18 years) who received endoscopic management of for-
eign bodies in the UGI tract at Shuang Ho Hospital between 
November 2008 and November 2016. In total, 280 patients 
(285 incidents) who met the inclusion criteria were enrolled in 
the study.

2.2. Endoscopic procedures and settings
In this study, most of the patients were initially screened 
by an otolaryngologist and examined through either plain 
radiography or computed tomography (CT). Subsequently, 
we used a flexible endoscope (GIF-H260; Olympus Optical 
Co., Ltd., Tokyo, Japan) for examination. Various endo-
scopic devices, including biopsy forceps, graspers, retrieval 
baskets, Roth nets, polypectomy snares, and overtubes, were 
used to remove the ingested foreign bodies, depending on 
their nature and location. All the patients received endo-
scopic management of foreign bodies under local pharyn-
geal anesthesia.
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Abstract
Background: Foreign body impaction in the upper gastrointestinal (UGI) tract is considered an emergency worldwide. This arti-
cle reports our experience in the endoscopic management of foreign bodies in the UGI tract of adults.
Methods: A retrospective chart review was conducted on adult patients (aged >18 years) who received endoscopic management 
of foreign bodies in the UGI tract at Shuang Ho Hospital between November 2008 and November 2016.
Results: A total of 280 patients (male/female: 107/178; mean age: 56 years) were included. Fish bones were the most common 
ingested foreign bodies (n = 162; 56.8%), and the esophagus was the most common lodgment site (n = 222; 77.9%). The pres-
ence of symptoms indicated that the ingested foreign bodies were lodged in the hypopharynx or esophagus rather than in the 
stomach or duodenum (p < 0.01). The detection rate of ingested foreign bodies in the UGI tract through plain radiography was 
53% (122/230). The average “door-to-scope” was 5.9 hours, and 99.2% of the patients received endoscopic management of 
the ingested foreign bodies within 24 hours. The complication rate was relatively low (n = 14; 4.9%). No patient received surgical 
intervention or died of endoscopic management.
Conclusion: Endoscopic management is a safe and highly effective procedure for extracting ingested foreign bodies. Rapid 
endoscopic intervention should be provided to reduce the risk of complications.
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2.3. Data collection
In this study, clinical variables, such as age, sex, type and loca-
tion of foreign bodies, symptoms, underlying gastrointestinal 
diseases, endoscopic methods and devices used, and complica-
tions, were analyzed. The “door-to-scope” was defined as the 
time interval between the patients presenting at our hospital 
and the endoscopy procedure being performed on the patients. 
Complication was defined as any adverse event, such as perfora-
tion or bleeding, which was related to foreign body injury or 
endoscopic procedure during manipulation of foreign body.

2.4. Statistical analysis
Categorical variables were compared using Pearson’s 𝜒2 test. A 
two-tailed p value of 0.05 indicated a significant difference.

3. RESULTS

3.1. Patient characteristics and clinical presentations
The mean (±SD) age of the 280 adult patients (285 incidents) 
who received endoscopic management of foreign bodies was 56 
(±16) years. Female patients predominated in our study (n = 
178; 62.5%), and 83.9% patients (n = 239) were symptomatic. 
The common clinical symptoms after mis-swallowing were for-
eign body sensation, dysphagia, and odynophagia.

Because 16.1% (n = 46) patients did not complain of any 
symptoms after foreign body ingestion, they were classified as 
asymptomatic patients. Among these patients, 44.7% (17/38) 
foreign bodies lodged in the stomach or duodenum were 
asymptomatic compared with the foreign bodies lodged in the 
hypopharynx or esophagus (11.7%; 29/247).

3.2. Types and locations of foreign bodies
The most common site of foreign body lodgment was the esoph-
agus (n = 222; 77.9%), with the upper esophagus (n = 170; 
59.6%) being the predominant site. Other lodgment sites were 
the stomach (n = 35; 12.3%), pharynx (n = 25; 8.8%), and duo-
denum (n = 3; 1.1%; Table 1). The major types of foreign bodies 
were fish bones (n = 162; 56.8%), followed by food boluses (n = 
31; 10.9%) and dentures (n = 25; 8.8%). Other types of foreign 
bodies included chicken bones, duck bones, medication foil, 
tongue rings, nasogastric tube fragments, coins, batteries, tooth-
picks, metal balls, eggshells, and plastic fragments (Table 2). Of 
the 31 patients with food bolus impaction in the esophagus, 
stomach, or duodenum, 20 patients (64.5%) presented with 
complications of an underlying esophageal pathology, mainly 
esophageal stenosis secondary to previous esophageal carci-
noma following surgery or stenting (n = 7) and corrosive injury 
(n = 5). The remaining patients had underlying disorders such 
as achalasia, esophageal web, diverticulum, and peptic stricture.

3.3. Detection rates of plain radiography and CT
Before undergoing esophagogastroduodenoscopy (EGD), 230 
(80.7%) and 11 (3.9%) patients received plain radiography and 
CT scan, respectively. The detection rate of foreign bodies in 
the UGI tract through plain radiography was 53% (122/230). 
Through plain radiography, the detection rate of foreign bodies 
lodged in the stomach and duodenum was higher than that of 
foreign bodies lodged in the pharynx and esophagus (73.9% vs 
50.7%; p < 0.05; Table 3). The CT detection rate of foreign bod-
ies, included food bolus, was 100% (11/11).

3.4. Timing of endoscopic management
With the exception of 34 patients (for which the time interval 
could not be traced), the mean “door-to-scope” was 5.9 (±5.2) 
hours in our study. Most patients (n = 249, 99.2%) underwent 
urgent (within 24 hours) EGD following foreign body inges-
tion. Among the patients, 66.5% (167/251) received emergency 
(within 6 hours) EGD examination. For sharp-pointed objects 
in the esophagus, 62.2% of the patients (130/209) in our study 
received endoscopic management within 6 hours in emergency 
settings.

3.5. Endoscopic management methods and devices
Selection of methods for endoscopic management depends on 
the type and the location of the foreign body ingested. In the 
study, for the retrieval of sharp-pointed foreign bodies (fish 
bones and medication foil), biopsy forceps and graspers were 
most commonly used with the overtube method (Figure 1). 
We used polypectomy snares, Dormia baskets, or Roth nets 
with the overtube method for most cases of denture retrieval 
(Figure). For food bolus impaction, the push technique (push-
ing the food bolus into the stomach) was used, followed by 
retrieval by using Dormia baskets or Roth nets or through 
piecemeal extraction, if the food bolus was too large to pass 
through the duodenum.

3.6. Complications
The complication rate of the endoscopic management of for-
eign bodies was 4.9% (14/285). Among the patients with 
complications, nine had minor lacerations with or without 
bleeding and were discharged from the emergency department 

Table 1

Location of foreign bodies

Location Total (%)

Hypopharynx 25 (8.8)
Esophagus 222 (77.9)
  U/3 (<25 cm from the incisors) 170 (59.6)
  M/3 (≥25 cm or <35 cm from the incisors) 35 (12.3)
  L/3 (≥35 cm from the incisors) 17 (6.0)
Stomach 35 (12.3)
Duodenum 3 (1.1)
Total 285 (100)

Table 2

Type of foreign body

Type of foreign body Total (%)

Sharp-pointed objects 230 (80.7)
  Fish bones 162 (56.8)
  Chicken bones 21 (7.4)
  Duck bones 2 (0.7)
  Dentures 25 (8.8)
  Medication foil 19 (6.7)
  Toothpicks 1 (0.4)
Food bolus 31 (10.9)
Others 24 (8.4)
Total 285 (100)

Table 3

Foreign body detection rate through plain radiography

Location of foreign body Positive plain radiography (%) Negative plain radiography (%) Total

Pharynx and esophagus 105 (50.7) 102 (49.3) 207
Stomach and duodenum 17 (73.9) 6 (26.1) 23
Total 122 (53) 108 (47) 230
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with oral antibiotics and sucralfate. Only five patients (1.8%) 
were admitted to the chest surgery ward and treated with 
intravenous antibiotics and parenteral alimentation because of 
esophageal microperforation with pneumomediastinum, medi-
astinitis, or abscess formation (Table  4). Among them, four 
patients received short-term intravenous antibiotics (amoxi-
cillin/clavulanic acid or cefmetazole) treatment and were dis-
charged within 10 days after trying diet smoothly. Only one 
patient had been hospitalized for more than 30 days due to 
underlying comorbidity. None of them received further surgi-
cal intervention.

4. DISCUSSION
Foreign body ingestion is a common global problem. In the 
current study, fish bones (56.8%) were the most commonly 

ingested foreign bodies. This observation differed from reports 
from Western countries.9 Our observation on fish bone ingestion 
may be because of the high consumption of seafood in Taiwan, 
which is an island. Food bolus impaction (10.9%) was the sec-
ond most common condition and was often combined with an 
underlying structural abnormality (64.5%) such as esophageal 
web, esophageal rings, or a benign or malignant esophageal 
stricture.

According to our observation, most foreign bodies were 
lodged in the esophagus (77.9%), predominantly in the upper 
third. This finding is consistent with previous studies.10,11 The 
esophagus has four physiologically narrow sites, namely, the 
upper esophageal sphincter, level of the aortic arch, main stem 
bronchus, and lower esophageal sphincter.12 In our study, most 
foreign bodies were inadvertently lodged in the physiologically 
narrow sites of the esophagus without any underlying pathology.

Fig. 1  A and B, A denture lodged at upper esophagus and was removed with the snare. C and D, A fish bone impacted at middle esophagus and was removed 
by grasper. Mild complication with laceration wound was noted.

Table 4

Admission cases and management

No. Type of foreign body Complications and management Hospitalization, days

1 Chicken bone Esophageal microperforation with mediastinal abscess
Conservative therapy

CS admission, 3 days

2 Fish bone Esophageal microperforation with reginal pneumomediastinum
Conservative therapy

CS admission, 4 days

3 Fish bone Esophageal microperforation with mediastinitis and abscess
Conservative therapy

CS admission, 38 days

4 Fish bone Esophageal microperforation
Conservative therapy

CS admission, 8 days

5 Fish bone Microabscess over retropharyngeal space
Conservative therapy

ENT admission, 3 days

Conservative therapy: Intravenous antibiotics with parenteral alimentation.
CS = chest surgery; ENT = ear nose throat (otorhinolaryngology).
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The clinical presentation of foreign body ingestion is asso-
ciated with the type of foreign body, lodgment location, and 
duration after ingestion. Because of easy access to hospitals in 
Taipei, most of the patients presented at the emergency depart-
ment with foreign body sensation. In our study, the presence of 
symptoms may show that the foreign bodies were lodged in the 
hypopharynx or esophagus instead of the stomach or duode-
num (p < 0.01; Table 5).

The endoscopic strategy of foreign body ingestion manage-
ment varies with the ingestion time, foreign body type, and onset 
of symptoms. Hypersalivation and the inability to swallow liq-
uids indicate complete esophageal obstruction. Once foreign 
bodies have traversed the esophagus, most objects pass within 
4 to 6 days. Objects which are >2 to 2.5 cm in diameter cannot 
pass through the pylorus or ileocecal valve, and objects longer 
than 5 to 6 cm cannot pass through the duodenal sweep.13

Most of the patients were examined by otolaryngologists, fol-
lowed by plain radiography or CT examination before under-
going EGD. The detection rate of foreign bodies through plain 
radiography was 53% (122/230), which was consistent with a 
previous report.14 Plain radiography assisted in detecting the 
presence of as well as assessing the location, size, configuration, 
and number of ingested foreign bodies. CT is a considerably 
more sensitive method for the detection of foreign bodies than 
plain radiography. All patients with a risk of perforation or 
other complications that may require surgery should undergo 
CT examination.13 In our series, 11 patients (3.9%) received a 
CT scan, and in all the patients (11/11; 100%), the ingested for-
eign bodies were detected. Three of them had food bolus impac-
tion that were due to underlying esophageal disease.

According to the clinical guidelines of the European Society of 
Gastrointestinal Endoscopy (ESGE), esophageal foreign objects 
and food boluses affected in the esophagus should be removed 
within 24 hours to reduce the risk of major complications,13 
such as perforation with or without mediastinitis, retropharyn-
geal abscess, and aortoesophageal fistula. Therefore, the timing 
of the endoscopic management after foreign body ingestion is a 
crucial factor influencing the outcome. In our study, the mean 
“door-to-scope” was 5.9 (±5.2) hours. All except two patients 
(99.2%) received foreign body removal within 24 hours in 
urgent settings. For sharp-pointed objects, batteries, and other 
foreign bodies causing complete obstruction of the esophagus, 
retrieval is recommended within 6 hours under emergency con-
ditions.13 In our study, rapid endoscopic management within 6 
hours might reduce the risk of complications compared with 
over 6 hours for the sharp-pointed objects lodged in the esopha-
gus (6.92% vs 7.60%; p = 0.93; Table 6), but no statistical sig-
nificance due to small case numbers.

Various endoscopic methods and equipment were used, 
depending on the type and location of the ingested foreign 

bodies. For food bolus impaction in the esophagus, the priority 
endoscopic method is the “push technique.” This method was 
used on 12 patients (41.4%). Pressure was gently applied to the 
food bolus using the tip of the endoscope after air insufflation. 
However, if gentle pressure did not dislodge the bolus, then frag-
mentation with a snare or pulling en bloc by using a retrieval 
basket or Roth net was attempted. Approximately 75% to 
100% of patients with food impactions are reported to have 
esophageal pathology during treatment or follow-up endos-
copy.15,16 Esophageal stricture resulting from postoperative 
esophageal carcinoma or stenting and corrosive injury were the 
most common causes in our study (20/31; 64.5%). For linear, 
sharp-pointed foreign bodies, such as fish bones, biopsy forceps, 
or graspers, were used to hold the tip and retrieve the fish bone 
by using an overtube to protect the airway. For blunt or irregu-
lar sharp-pointed foreign bodies, such as dentures or medication 
foils, we used biopsy forceps, graspers, polypectomy snares, or 
baskets to retrieve these objects by using the overtube method.

The mortality associated with foreign body ingestion is not 
accurately known.1 Crucial factors, including the presence of 
a sharp foreign body and impaction duration, might predis-
pose patients to complications.17 The mean “door-to-scope” of 
patients who had complications was longer than the patients 
who had no complications in our study (7.36 ± 5.82 hours vs 
5.78 ± 5.18 hours). Early endoscopic interventions within 24 
hours after ingestion are associated with favorable outcomes.18 
If the foreign body remains affected for >24 hours, the risk of a 
major complication increases 14-fold.19 The complication rate 
was notably low in our study (4.9%) compared with that in 
another study (7%).9 For patients with major complications, 
such as large laceration wound with active bleeding or macro-
perforation, initial endoscopic hemostasis and wound closure 
by hemoclips were suggested. Surgical intervention was reserved 
for the patients who failed of conservative therapy. In our series, 
five admission patients with microperforation and mediastinitis 
were treated via conservative therapy successfully under empiric 
antibiotics and parenteral alimentation. None of them had fur-
ther adverse events after discharge.

All our patients received endoscopic management of foreign 
bodies without deep sedation because of emergency settings and 
the prevention of aspiration during the procedure. After success-
ful and uncomplicated endoscopic removal of ingested foreign 
bodies, ESGE clinical guidelines suggest that the patient may 
be discharged. Oral antibiotics or sucralfate may be prescribed 
for minor esophageal laceration incurred during the procedure.

Our study had some limitations. First, we used “door-to-
scope” instead of the time interval between foreign body inges-
tion and endoscopic management due to unavailable data of 
foreign body ingestion time. We assumed and emphasized that 
early “door-to-scope” may influence the outcome and reduce 
the risk of complications (as “door-to-balloon” in ST-elevation 
myocardial infarction and “door-to-needle” in acute ischemic 
stroke). Second, due to small case numbers and relatively low 
complication rate, the risk factors for foreign body removal–
related complications in the UGI tract need further prospective 
studies with larger numbers of patients to be confirmed.

In conclusion, the ingestion of foreign bodies is a common 
clinical problem worldwide. Various instruments can be used to 
remove the ingested foreign bodies. Endoscopic management is 
a highly effective procedure for extracting ingested foreign bod-
ies with relatively low complication and mortality rates. Rapid 
endoscopic intervention should be provided to patients who 
have ingested foreign bodies to reduce the risk of complications.
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Table 6

Comparisons the complications between endoscopic 
management within 6 hours and over 6 hours for the sharped-
point foreign body in the esophagus

 Within 6 hours Over 6 hours p

Complications 9 6 0.93
No complications 121 73 ...

Table 5

Comparisons between symptomatic and asymptomatic patients

Location of foreign body Symptomatic, n Asymptomatic, n p

Pharynx and esophagus 218 29 <0.01
Stomach and duodenum 21 17
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