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Abstract

Backgrounds: Previous reports of foreign-body ingestion focused primarily on accidental ingestion and very few
studies focused on intentional ingestion of foreign body (FB) in China. Our study aimed to compare the prevalence
of different age, gender, types, locations and management of FB ingested between intentional ingestion and
accidental ingestion of FB in Northern China.

Methods: A retrospective case series studied all patients with suspected FB ingestion in Digestive Endoscopy
Center of Beijing Friendship Hospital, between January 2011 and January 2019. The patients were divided into
2 groups. Group A included the patients who intentionally ingested FBs, and Group B included the patients
who accidentally ingested FBs. Patients’ database (demographics, past medical history, characteristics of FB,
endoscopic findings and treatments) were reviewed. Statistical analyses were conducted using SPSS
software.

Results: Group A consisted of 77 prisoners, 2 suspects and 11 psychologically disabled persons. Group B
consisted of 1020 patients with no prisoners, suspects or psychologically disabled persons. In Group A,
there were no food-related foreign bodies, and the majority of FBs were metallic objects (54.44%). However
in Group B, food-related FBs were the most common (91.37%). In Group A, 58 cases (64.44%) were located
in the stomach, while in Group B, 893 cases (87.55%) were located in the esophagus (P < 0.05). 1096
patients successfully underwent endoscopic removal and 14 failed, including 9 cases in Group A and 5
cases in Group B. The duration of FBs impaction was longer in Group A than that in Group B (P <0.05).

Conclusions: In our study, the patients who intentionally ingested FB were mainly prisoners, FBs were mostly sharp
metallic objects, the duration of FBs impaction was longer, and the rate of successful endoscopic treatment was lower
than that of the general population. Attention should be focused on these patients.
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Background

Foreign body (FB) ingestion, including food bolus im-
paction, is a common clinical problem in China [1, 2].
Although ingestion of FB by adults is generally acciden-
tal, the intentional ingestion of FB occurs in some adults
such as prisoners [3], patients with psychiatric disorders
or mental retardation.

European guidelines reported that 80—-90% of ingested
FBs can spontaneously pass through the gastrointestinal
tract, while 10-20% of ingested FBs may need to be
removed endoscopically [4]. However, a recent study
reported FBs were encountered at endoscopy in almost
half of the cases [5]. The management of FB depended
on a number of factors, such as the type, size, shape of
the body, time elapsed since ingestion and symptoms or
signs of complications. The patients who intentionally
ingested FB form a special group. The study reported
that the most commonly intentionally ingested objects
included razor blades, batteries, and other sharp metallic
items, which were not usually reported in the general
population, and there was a greater demand for endo-
scopic and surgical interventions [6].

To our knowledge, very few studies have focused on
the intentional ingestion of FBs in China, therefore we
aimed to compare the prevalence of different age groups,
gender, types of objects, locations and managements of
EB ingested between intentional and accidental ingestion
groups among Chinese people.

Methods

Patients

This retrospective study was approved by the Ethic
Committee of Beijing Friendship Hospital. Consecutive
adult patients with suspected FBs referred to the Digest-
ive Endoscopy Center of Beijing Friendship Hospital
were included in the study from January 2011 to January
2019. The patients whose FBs had passed through the
ligament of Treitz or the patients with perforation before
endoscopic treatment were not referred to the Digestive
Endoscopy Center. The patients were divided into 2
groups, Group A consisted of patients with intentional
ingestion of FBs, and Group B consisted of patients with
accidental ingestion of FBs.

Endoscopic procedures

After fasting for 4 to 6h, each patient underwent an
upper endoscopy under local pharyngeal anesthesia with
Lidocaine mucilage. Flexible endoscopes (GIF-Q240,
GIF-Q260, GIF-H260, GIF-H290; Olympus Optical Co,
Ltd., Tokyo, Japan) were used for the procedure. A var-
iety of accessory devices were used to remove the FBs,
which included foreign-body retrieval forceps, retrieval
baskets and snares. A latex protector hood was used to
protect the digestive tract while removing FBs.
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Data collection

Patient demographic data consisting of age, gender, and
intention to ingest were analyzed. Clinical features of
FBs, consisting of type, sharpness of objects and loca-
tion, and Endoscopic data, consisting of methods and
effectiveness, were all analyzed.

Statistical analysis

Descriptive statistics included median and interquartile
ranges for quantitative variables and proportions for
categorical variables. Proportions were compared with
chi-square test. Continuous variables were compared
with Mann—Whitney U test. P-values of less than 0.05
were considered to indicate statistical significance. All of
the statistical analyses were conducted using SPSS soft-
ware, version 22.0 (IBM, Armonk, NY, USA).

Results

Differences of gender and age distribution between two
groups

From January 2011 to January 2019, a total of 1326 pa-
tients with suspected upper gastrointestinal FBs under-
went gastroscopy. FBs were confirmed in 1110 cases
while no FBs were found in 216 cases. The patients were
divided into two groups: there were 90 patients who
intentionally ingested foreign body in Group A; there
were 1020 patients who accidentally ingested a foreign
body in Group B. Group A consisted of 77 prisoners, 2
suspects and 11 psychologically disabled persons, and
the ratio of males to females was 79 males (87.78%) to
11 females (12.22%); in Group B, the ratio was 497 males
(48.73%) to 523 females (51.27%) with no prisoners, sus-
pects or psychologically disabled persons. There were
significant differences in gender distribution between
two groups (P <0.05) and the ratio of males to females
in Group A was much higher than that in Group B. The
differences in the age distribution were observed be-
tween the two groups (P <0.05). In Group A, 56 cases
(62.2%) were aged between 14 and 44 years, 30 cases
(33.33%) between 45 and 59years, and only 4 cases
(4.44%) were over 60 years; in Group B, there were 229
cases (22.45%) aged between 14 and 44 years, 280 cases
from 45 to 59 years, and 511 cases (50.10%) over 60 years
(Table 1).

Differences in the types and location of FBs between the
two groups

The types of FBs in Group A were very different from those
in Group B (Table 2). In Group A, there were no food-
related FBs, and the majority of FBs were metallic objects
(54.44%) (Fig. 1). However in Group B, the majority of FBs
were food-related objects (91.37%) (Fig. 2). In Group B, 91
patients (8.92%) with FBs had esophageal diseases, includ-
ing esophageal cancer (13 cases), postoperative esophageal
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Table 1 Differences in gender and age distribution between

two groups
Group A? Group B° P
Gender n % n %
Male 79 87.78 497 4873 <0.05
Female 11 12.22 523 51.27
Age
14-44 56 62.22 229 2245 <0.05
45-59 30 3333 280 2745
260 4 4.44 511 50.01

@ Group A:the group consisted of patients with intentional ingestion of FBs
PGroup B: the group consisted of patients with accidental ingestion of FBs

stenosis (36 cases), cicatricial stenosis caused by corrosives
(18 cases), other unexplained stenosis (18 cases), and
esophageal diverticulum (6 cases). There were no patients
who had esophageal diseases in Group A. The location of
FBs was different between the two groups (P <0.05). In
Group A, 58 cases (64.44%) were located in the stomach,
16 cases (17.78%) in the esophagus and 16 cases (17.78%)
in the duodenum. In Group B, 893 cases (87.55%) were lo-
cated in the esophagus, 116 cases (11.37%) in the stomach,
and 11 cases (1.08%) in the duodenum (Table 3).

Endoscopic managements

1096 patients successfully underwent endoscopic re-
moval but this failed in 14 cases, with 9 of these being in
Group A and 5 in Group B. Among the 14 cases, 3 were
located in the esophagus, 6 in the stomach and 5 in the
duodenum (Table 4, Table 5). As for Methods of endo-
scopic extraction: For Group A, in 47 cases (52.22%) the

Table 2 Differences in the types of ingested foreign bodies
between the two groups

Group A* Group BP
Type n % n %
hair 5 5.56
Steel wires 19 21N
Other metallic objects 52 57.78
Glass or China pieces 6 6.67
Pen or toothbrush 5 5.56
Drug 2 2.22
Phone shell 1 ™
Date pits 430 42.16
Bone 242 2373
Fish bone 169 16.57
Food bolus 91 892
Packed tablets 54 529
Dental prosthesis 34 333

2Group A:the group consisted of patients with intentional ingestion of FBs
bGroup B: the group consisted of patients with accidental ingestion of FBs
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FBs were removed with foreign body forceps and a for-
eign body cap, in 28 cases (31.11%) using a snare, and 15
cases (16.67%) using a net basket. For Group B, in 766
cases (75.10%) the FBs were removed with foreign body
forceps and a foreign body cap, in 202 cases (19.80%)
with snare apparatus, and in 52 cases (5.10%) with a net
basket (P < 0.05).

Differences in the time between FBs ingestion and
effective treatments

In Group A, 5 patients who ingested hair retained FBs
for the longest time, with an average of 7 to 14 months.
Other than these 5 cases, the median time for the
remaining patients was 16h (range 6—-89h), while the
median foreign body retention time for Group B was 6 h
(range 2-76 h) (P < 0.05).

Discussion

Foreign-body ingestion is a common clinical problem in
China. However, there are no reports which focus on
Chinese patients who intentionally ingest FBs. In adults,
intentional ingestion of FBs commonly occurs among
those with psychiatric disorders, pica and prisoners
[7, 8]. In our report, the number of patients who
intentionally ingested FBs was not large, but the char-
acters of these patients were very different from those
who accidentally ingested FBs.

Most of the patients in our study who intentionally
ingested FBs were male; however, there was no signifi-
cant difference between male and female in the general
population [2, 9]. Most of the patients with intentional
ingestion were prisoners in custody, and they could be
considered as seeking secondary gains through access to
a medical facility or even manipulative attempts to es-
cape incarceration, which was similar to findings in a
previous study [3].

In our report, most of the patients accidentally ingest-
ing FBs were elderly (=60 years old), which was different
from those described in previous reports [2, 10], because
the most common foreign body in our study was date
pits. The types of FBs ingested were influenced by differ-
ences in the characteristics of the study groups, such as
age and dietary habits [11]. In Northern China, people’s
eating habits include eating pasta; meanwhile, date cakes
or soups containing many dates are also very popular.
Date pits in Northern China are usually larger than
those in Southen China. However the elders’ masticatory
function is usually decreased. Therefore, the elders were
more likely to ingest this kind of date pit accidentally.
Most of the people who intentionally ingested FBs were
younger than those who accidentally ingested them in
our study.

As for the type of FBs, most of the FBs in the general
population were food-related, which was consistent with
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Fig. 1 In Group A which consisted of patients with intentional ingestion of FB, FBs included hair, steel wires, other metallic objects, pen or
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previous reports [12—-14], but in different countries and
regions, there were various differences in food related
EBs due to different eating habits and types of food. In
the group with intentional FBs ingestion, metallic objects
are more common, among which steel wire accounts for
21.1% and other metallic materials for 57.8%.In a study
of intentional swallowing of FBs conducted at Rhode
Island Hospital, Huang and associates [8] found the
most commonly ingested FBs were pens (23.6%), batter-
ies (28; 9.2%), knives (22; 7.2%), razor blades (21; 6.9%),
other metal objects (20; 6.6%), pencils (19; 6.2%), tooth-
brushes (18; 5.9%), spoons (15; 4.9%), and coins (13;
4.2%),which also indicated there were no food-related
FBs and metal objects were very common among these
patients. So X-ray could play an important diagnostic
role in this situation [15].

In the general population, most of the FBs were in the
esophagus, which was consistent with previous reports
[1, 2, 10]. In patients who intentionally ingested FBs, the
FBs were usually in the stomach, and the proportion in
the duodenum was also higher than that of the general
population. A study by Poorvi et al. reviewed 141 epi-
sodes of intentional FB ingestion and found most items
were also located in the stomach [16]. Swallowing
intentionally might help the FBs to pass through the
esophagus. However the FBs in patients with intentional
ingestion were longer and sharper, so it was more diffi-
cult for those to pass through the pylorus. The patients
who had intentional ingestion had longer time to
present, which allowed an object to transit from the
esophagus into the stomach for more time. The patients
with accidental ingestion were more likely to have

dental prosthesis

Fig. 2 In Group B which consisted of patients with accidental ingestion of FB, FBs included date pits, bones, food bolus, packed tablets,
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Table 3 Differences in the locations of foreign bodies between
two groups

Group A? Group B° P
Location n % n %
Esophagus 16 17.78 893 87.55 <0.05
Stomach 58 64.44 116 11.37
Duodenum 16 17.78 1 1.08

2Group A:the group consisted of patients with intentional ingestion of FBs
PGroup B: the group consisted of patients with accidental ingestion of FBs

esophageal disease than those with intentional ingestion,
which prevented the food from esophagus to the
stomach.

Endoscopic intervention remains the preferred modality
of foreign-body extraction with a high success rate [16—19].
However the failure rate among patients who intentionally
ingest FBs is significantly increased. In our reports, there
was a 10% failure rate of endoscopic treatment in the pa-
tients who intentionally ingested FBs, while there was only
a 0.5% failure rate among patients who accidentally ingested
EBs. In our reports, both failure rates were lower than those
in previous studies, because the data originated from the
Digestive Endoscopy Center. In our hospital, before the
patients came to the Digestive Endoscopy Center, they had
been previously assessed by the doctor of the emergency,
and radiography had been done. The patients who were
not suitable for endoscopic treatment were not referred to
the Digestive Endoscopy Center. And the patients whose
FBs had passed through the ligament of Treitz or the
patients with perforation before endoscopic treatment were
not refferred to the Digestive Endosccopy Center. Our re-
ports also showed that the failure of endoscopic treatment
was related to the type and size of FBs. Long FBs and com-
plicated or sharp FBs were difficult to be removed by en-
doscopy. In our study, most FBs were able to be removed
with FB forceps and a FB cap. We also found that the FB
cap was very useful, as it could keep the visual field clear
and safely improve the management of sharp FBs [20].
Different endoscopic methods and equipment were used
according to the shape, size or sharpness of the FBs. Snares
and net baskets were used more frequently in the patients

Table 4 Locations of the foreign body in cases where
endoscopic removal failed

Group A* Group B°
n % n %
Location
Esophagus 1 11.11 2 40.00
Stomach 5 55.56 1 20.00
Duodenum 3 3333 2 40.00
Total 9 100.00 5 100.00

2Group A:the group consisted of patients with intentional ingestion of FBs
bGroup B: the group consisted of patients with accidental ingestion of FBs
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Table 5 Foreign objects which failed to be removed by endoscopy

Group Foreign object

Group A? n
hair 2
Steel wires(=6 cm) 4
Other metallic objects® 3

Group B° Dental prosthesis 3
Bone 2

2Group A:the group consisted of patients with intentional ingestion of FBs
PGroup B: the group consisted of patients with accidental ingestion of FBs
“other metallic objects included steel nail,handle and metal plate

with accidental ingestion. Palta et al [17] reported that the
results of their stuy did not allow them to determine which
endoscopic accessory worked best for foreign-body re-
moval, and all devices had a high success rate. The choice
of endoscopic accessory should be individualized for the
specific type of FBs and several different accessories should
be available when performing endoscopy in patients with
FBs ingestion.

The duration of FBs in upper gastrointestinal tract was
different between the patients with intentional ingestion
and those with accidental ingestion. Previous research
showed that as the time after ingestion increased, the
rate of successful FB removal by endoscopy decreased.
Long delays between ingestion to presentation and inter-
vention might account for the relatively high rates of
surgery, perforation, and mortality [17, 21]. Hong et al.
showed that impaction duration and sharpness of FBs
were the two important risk factors for the development
of major complications and in particular, impaction dur-
ation of over 12 h had a 2.4-fold increased risk of major
complications [13]. In our study, most of the patients
who intentionally ingested FBs were prisoners and they
usually took longer time to be noticed than those with
accidentally ingested FBs. Sharp metal objects were com-
monly intentionally ingested by prisoners, which also de-
creased the rate of successful FB removal by endoscopy.
On the contrary, patients who accidentally ingested FBs
usually sought for medical help as soon as possible.

Conclusion

In our study, patients who intentionally ingested FBs
were mainly prisoners, FBs were mainly sharp metal ob-
jects, the duration of FB impaction was longer, and the
rate of successful endoscopic treatment was lower than
that of the general population. Attention should be fo-
cused on these patients because their intentional deeds
are preventable.

Abbreviation
FB: Foreign body



Zong et al. BMC Gastroenterology (2020) 20:90

Acknowledgments
Thanks to Dr. Qian Zhang for her statistical support.

Authors’ contributions

ZY participated in the idea, protocol design, and data collection. She wrote
the first version and edited the final version. HY Z participated in the idea,
and data collection and approved the the final version. SC participated in
the idea, edited the first version and approved the final version. JM participated
in the idea, and approved the final version. YD W participated in the idea and
approved the final version. ST Z and YJ W participated in the idea and protocol
design, edited the first version, and approved the final version. All authors have
read and approved the manuscript in its current state.

Funding
No

Availability of data and materials
The datasets used and/or analyzed during the current study available from
the corresponding author on reasonable request.

Ethics approval and consent to participate

Beijing Friendship Hospital Research Ethics Committee has approved this
research. And all patients signed a consent form giving permission to use
their anonymous data for research.

Consent for publication
All patients signed a consent form giving permission for publication.

Competing interests
The authors have no conflicts of interest. The authors are responsible for the
content of the paper.

Received: 10 October 2019 Accepted: 18 March 2020

References

1. Geng G, Li X, Luo R, et al. Endoscopic management of foreign bodies in the
upper gastrointestinal tract: a retrospective study of 1294 cases. Scand J
Gastroenterol. 2017;52(11):1286-91.

2. LiZS, Sun ZX, Zou DW, et al. Endoscopic management of foreign bodies in
the upper-Gl tractexperience with 1088 cases in China. Gastrointest Endosc.
2006;64(4):485-92.

3. Volpi A, Laforgia R, Lozito C, et al. Ingestion of foreign bodies among
prisoners: a ten years retrospective study at University Hospital of Southern
Italy. G Chir. 2017;38(2):80-3.

4. Birk M, Bauerfeind P, Deprez PH, et al. Removal of foreign bodies in the
upper gastrointestinal tract in adults: European Society of Gastrointestinal
Endoscopy (ESGE) clinical guideline. Endoscopy. 2016:48(5):489-96.

5. Libanio D, Garrido M, Jacome F, et al. Foreign body ingestion and food
impaction in adults: better to scope than to wait. United European
Gastroenterol J. 2018;6(7):974-80.

6. Evans DC, Wojda TR, Jones CD, et al. Intentional ingestions of foreign
objects among prisoners: a review. World J Gastrointest Endosc. 2015;7(3):
162-8.

7. Guinan D, Drvar T, Brubaker D, et al. Intentional foreign body ingestion: a
complex case of Pica. Case Rep Gastrointest Med. 2019;2019:7026815.

8. Huang BL, Rich HG, Simundson SE, et al. Intentional swallowing of FBs is a
recurrent and costly problem that rarely causes endoscopy complications.
Clin Gastroenterol Hepatol. 2010;8(11):941-6.

9. Zhang X Jiang Y, Fu T, et al. Esophageal FBs in adults with different

durations of time from ingestion to effective treatment. J Int Med Res. 2017;

45(4):1386-93.

10. Yuan F, Tang X, Gong W, et al. Endoscopic management of foreign bodies
in the upper gastrointestinal tract: an analysis of 846 cases in China. Exp
Ther Med. 2018;15(2):1257-62.

11. Kim SY, Park B, Kong IG, et al. Analysis of ingested foreign bodies according
to age, type and location: a retrospective observational study. Clin
Otolaryngol. 2016;41(6):640-5.

12. Yao CC, Wu IT, Lu LS, et al. Endoscopic Management of Foreign Bodies in
the upper gastrointestinal tract of adults. Biomed Res Int. 2015;2015:658602.

Page 6 of 6

13. Hong KH, Kim YJ, Kim JH, et al. Risk factors for complications associated
with upper gastrointestinal foreign bodies. World J Gastroenterol. 2015;
21(26):8125-31.

14. Damghani M, Halavati N, Motamedi N. Foreign body in the upper airway
and oesophagus: a seven years study from Iran. J Pak Med Assoc. 2011,61:
859-62.

15. Sheth P, Finkelstein E, Campbell D, et al. Imaging of foreign bodies in
prisoners. Semin Ultrasound CT MR. 2015;36(1):28-38.

16.  Dalal PP, Otey AJ. McGonagle, et al. intentional foreign object ingestions:
need for endoscopy and surgery. J Surg Res. 2013;184(1):145-9.

17. Palta R, Sahota A, Bemarki A, et al. Foreign-body ingestion: characteristics
and outcomes in a lower socioeconomic population with predominantly
intentional ingestion. Gastrointest Endosc. 2009,69(3):426-33.

18.  Chaves DM, Ishioka S, Felix VN, et al. Removal of a foreign body from the
upper gastrointestinal tract with a flexible endoscope: a prospective study.
Endoscopy. 2004;36(10):887-92.

19.  Katsinelos P, Kountouras J, Paroutoglou G, et al. Endoscopic techniques and
management of foreign body ingestion and food bolus impaction in the
upper gastrointestinal tract: a retrospective analysis of 139 cases. J Clin
Gastroenterol. 2006;40(9):784-9.

20. Zhang S, Wang J, Wang J, et al. Transparent cap-assisted endoscopic
management of foreign bodies in the upper esophagus: a randomized,
controlled trial. J Gastroenterol Hepatol. 2013;28(8):1339-42.

21. Biancari F, D'Andrea V, Paone R, et al. Current treatment and outcome of
esophageal perforations in adults: systematic review and meta-analysis of
75 studies. World J Surg. 2013;37(5):1051-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Backgrounds
	Methods
	Results
	Conclusions

	Background
	Methods
	Patients
	Endoscopic procedures
	Data collection
	Statistical analysis

	Results
	Differences of gender and age distribution between two groups
	Differences in the types and location of FBs between the two groups
	Endoscopic managements
	Differences in the time between FBs ingestion and effective treatments

	Discussion
	Conclusion
	Abbreviation
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

