
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit  h t    t p : / / c r e  a   t i 
v e  c  o  m  m  o n s . o r g / l i c e n s e s / b y - n c - n d / 4 . 0 /     .   

He et al. BMC Gastroenterology          (2024) 24:429 
https://doi.org/10.1186/s12876-024-03532-0

BMC Gastroenterology

†Zhi He and Qing Xu are contributed equally to this work.

*Correspondence:
Feng Ye
fengye@njmu.edu.cn

Full list of author information is available at the end of the article

Abstract
Background Complications from prolonged esophageal foreign body impaction are well-documented, yet the 
significance of non-foreign body factors has not been thoroughly explored. This study aims to investigate non-foreign 
body risk factors for complications during esophageal foreign-body removal and to evaluate the impact of treatment 
timing.

Study We conducted a retrospective evaluation of patients diagnosed with esophageal foreign bodies requiring 
gastroscopic removal in our hospital between January 2019 and December 2020. Non-foreign body factors, such 
as whether endoscopic treatment was on the day of the visit, visiting time, complaint time (from ingestion to 
presentation), anesthesia method, and holidays, were considered.

Results In total, 831 patients were included. The success rate of endoscopic treatment was 97.8%. The overall 
probabilities of mucosal injury, bleeding, and perforation were 90.3%, 53.3%, and 6.9%, respectively. The treatment 
was performed on the day of the patient’s visit for 70.4% patients, under sedation anesthesia for 50.7% patients, 
and in the early night for 44.6% patients. Treatment on the day of the visit did not affect the success rate. Same-day 
treatment was a protective factor for mucosal injury and perforation on univariate logistic regression analysis, but did 
not independently influence mucosal injury, bleeding, or perforation on multivariate analysis. Visiting time, complaint 
time, and holidays affected the complication rate. During the COVID-19 period in China, visiting time and anesthesia 
method were found to be independent predictors of same-day treatment.

Conclusions Complaint time, visiting time and same-day treatment are significant and practical factors influencing 
the complications of endoscopic foreign-body removal. Certain patients, notably night-time visitors, might benefit 
from delaying treatment until the following day to utilize sedative anesthesia to minimize risks.
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Introduction
Prolonged esophageal foreign body impaction is asso-
ciated with an increased risk of complications and a 
lower success rate of endoscopic treatment [1–3], which 
emphasizes the importance of the timing of endoscopic 
treatment. Clinically, the selection of the timing of endo-
scopic treatment should depend on the patient’s symp-
toms; the type, location, and duration of the foreign 
body; the duration of fasting; the timing of the patient’s 
visit (in the daytime vs. nighttime); endoscopic tolerance; 
the anesthesia method required; and the patient’s wishes 
[4, 5]. Thus far, previous studies on esophageal foreign 
bodies have focused on the characteristics of the foreign 
body itself [6–8], such as type, size, and shape, as well as 
the impaction time.

However, there is limited research exploring the 
patient-related aspects, endoscopic physician-related 
aspects, and other aspects of esophageal foreign bod-
ies. For example, patients with mental retardation tend 
to experience increased complications [9]. Additionally, 
repeated ingestion of esophageal foreign bodies has been 
reported in individuals with borderline personality disor-
der [10]. Factors such as inadequate equipment in rural 
areas, the location of treatment facilities or departments, 
and cultural holidays may also impact the management of 
esophageal foreign bodies [11–13]. Therefore, the present 
study aimed to identify the non-foreign body-associated 
risk factors for complications in patients undergoing 
endoscopic removal of esophageal foreign bodies as well 
as to identify factors that influenced the timing of endo-
scopic treatment. Moreover, this study investigated the 
impact of the COVID-19 period, providing insights for 
the management and prevention strategies during similar 
epidemics in the future.

Materials and methods
Study population
A search of our hospital endoscopic imaging system for 
all cases with the keyword “foreign body” between Jan-
uary 2019 and December 2020 yielded a total of 1408 
records. The clinical data of these patients, including data 
from the outpatient, emergency, and inpatient depart-
ments as well as telephone follow-up, were retrieved 
through the hospital computer system. The type, size, 
location, and other information of the foreign bodies 
were collected from the endoscopic report; where this 
information was not described, it was added by referring 
to the CT and medical records. Finally, 831 cases were 
included in this analysis (shown in Fig. 1). This study pro-
tocol was reviewed and approved by the ethics committee 

of the First Affiliated Hospital of Nanjing Medical Uni-
versity (no. 2023-SR-013).

Methods of endoscopic treatment
In our Endoscopy Center, there was a dedicated room 
for emergency endoscopic procedures, including for-
eign body removal, although endoscopic ultrasound 
therapy might also be scheduled in the morning. Emer-
gency patients were prioritized for treatment, and in 
the afternoon, the room was typically reserved exclu-
sively for emergency endoscopic procedures. During 
holidays, the endoscopy room was available for use at 
any time. Nurses and anesthetists on duty were required 
to remain on standby at the hospital during these peri-
ods. The endoscopy room was generally equipped with 
an anesthesia machine, along with anesthesia and rescue 
medications. Esophageal foreign bodies without perfora-
tion and those perforating the upper or lower third of the 
esophagus were preferentially treated in the endoscopy 
room. For foreign bodies perforating the middle third of 
the esophagus, endoscopic removal was attempted in the 
operating room with surgical assistance. Patients with an 
existing aortic injury or a high risk of aortic injury could 
be treated by endoscopy after endovascular stenting [14]. 
The type of anesthesia was selected based on fasting 
duration, with topical pharyngeal anesthesia for 4–6 h of 
fasting and sedation anesthesia for 6–8 h of fasting. The 
timing of endoscopic treatment and the method of anes-
thesia were ultimately decided by both the doctors and 
patients. All patients signed relevant informed consent 
forms. A transparent cap was routinely used for foreign 
body removal, and commonly used instruments included 
grasping forceps, snare, and baskets [15, 16].

Definition of evaluation criteria and related factors
We used the endoscopic text reports and endoscopic and 
CT images to assess esophageal mucosal injury, bleeding, 
and perforation. The endoscopic findings were reviewed 
and confirmed by both a senior and a junior endosco-
pist from the department of gastroenterology. The senior 
endoscopist could perform endoscopic ultrasound and 
endoscopic submucosal dissection, while the junior 
endoscopist only performed gastrointestinal endoscopy 
or complete endoscopic mucosal resection. Mucosal inju-
ries included hyperemic edema, erosions, ulcers, muco-
sal avulsion, and hematoma formation. Bleeding was 
categorized as a small or active. Perforations referred to 
endoscopically visible outer tissue or leakage of air out 
of the lumen on CT. Suspected perforations and obvious 
fistula formation recorded in endoscopic reports were 
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Fig. 1 Flow chart of patient selection
The white boxes show the selection of patients who met the eligibility criteria, the grey boxes show patients who were included in the current study
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also classified as perforations. In this study, endoscopists 
were also categorized as junior or senior based on their 
experience in performing gastroenteroscopy procedures. 
An endoscopist with over 2 years of experience was con-
sidered a senior endoscopist, while one with less than 2 
years of experience was considered a junior endoscopist. 
Successful foreign-body removal was defined as remov-
ing the foreign body from the esophagus and through the 
mouth or actively pushing the esophageal foreign body 
into the stomach for digestion (primarily meat or rice 
lump, rather than hard or sharp foreign bodies). Accord-
ing to the working hours of our hospital, it is defined 
that 8:00 to 11:30 as the morning, 11:30 to 14:00 as the 
noon, 14:00–17:30 as the afternoon, 17:30 − 24:00 as the 
early night, and 0:00–8:00 as the late night. Same-day 
endoscopic treatment was defined as endoscopic treat-
ment performed on the day of the patient’s visit. Holidays 
included weekends and Chinese statutory holidays. In 
the gastroenterology department, the day shift on week-
days was typically staffed by junior endoscopists, while 
the holiday day shifts were generally handled by senior 
endoscopists, with evening shifts assigned randomly. The 
schedule of endoscopists in other departments was also 
random. The patients presenting from January 2020 were 

classified as being in the COVID-19 period, during which 
the government took several public health interventions 
such as traffic restrictions, social distancing, home isola-
tion and centralized isolation. In our Endoscopy Center, 
non-emergency patients need to wait for nucleic acid 
test results to detect COVID-19 infection, while critically 
ill patients need to be treated in time, and medical staff 
need to take precautions in the absence of nucleic acid 
results. The time from the ingestion of the foreign body 
to the patient’s visit to our hospital was termed the “com-
plaint time”.

Statistical analysis
Data were analyzed using SPSS software (version 26.0; 
IBM Corp., Armonk, NY, USA), and descriptive statistics 
were evaluated using frequency analysis. Univariate and 
multivariate logistic regression were used to analyze the 
risk factors. The chi-square test or Fisher exact test was 
used for the between-group comparisons of potential risk 
factors. Statistical significance was indicated by P < 0.05.

Results
Clinical characteristics
The clinical characteristics of the patients are shown in 
Table 1. The patients included 358 (43.1%) male patients 
and 473 (56.9%) female patients, with an average age 
of 54.1 ± 16.43 years. Most patients visited in the early 
night (52.5%), and 41.8% of the patients had first visited 
another hospital. The complaint time was < 6 h in 55.8% 
of patients. During endoscopic treatment, new esopha-
geal masses (possibly malignant tumors) were found in 
1.4% patients, and esophageal stenosis was detected in 
1.1% patients, including 1 patient with CT-confirmed 
external compression by a lung mass and 1 patient with 
possible achalasia. The characteristics of the esophageal 
foreign bodies are detailed shown in Supplementary 
Table 1. The broken avian bones often have sharp ends.

Details of the endoscopic treatment are summarized 
in Table  2. The treatment success rate for esophageal 
foreign bodies was 97.8%. Treatment time during late-
night hours and the presence of dental prostheses were 
identified as significant risk factors for treatment failure 
(P < 0.05). Specifically, compared to morning treatment, 
the risk of treatment failure during late-night hours was 
significantly higher, with an odds ratio (OR) of 9.25 and 
a failure rate of 9.1%. No other factors were found to be 
significantly associated with treatment failure. Endoscopy 
was performed on the day of the patient’s visit for 70.4% 
of patients, and was performed under sedation anes-
thesia for 50.7% of patients. Endoscopic treatment was 
most performed in the early night (44.6%). In 8 patients, 
the foreign bodies fell off the forceps during endoscopic 
removal. One foreign body fell into the stomach but was 
successfully removed; 4 foreign bodies (including 3 in 

Table 1 Patient characteristics
Parameter Result, n (%)
Total number 831
Age, years 54.1 ± 16.43
Gender, male 358 (43.1)
Visit time
 Morning 85 (10.2)
 Noon 88 (10.6)
 Afternoon 169 (20.3)
 Early night 436 (52.5)
 Late night 53 (6.4)
Holiday 301 (36.2)
COVID-19 epidemic period 370 (44.5)
Prior visit to another hospital 347 (41.8)
Examination or treatment in another hospital
 Laryngoscopy 30 (3.6)
 X-ray 16 (1.9)
 CT 283 (34.1%)
 Gastroscopic treatment 38 (4.6)
Complaint time
 < 6 h 464 (55.8)
 ≥ 6 h, < 12 h 132 (15.9)
 ≥ 12 h, < 24 h 55 (6.6)
 ≥ 24 h, < 72 h 112 (13.5)
 ≥ 72 h 68 (8.2)
Findings on endoscopy
 Postoperative esophageal status 34 (4.1)
 Esophageal mass 12 (1.4)
 Esophageal stenosis 9 (1.1)
 Gastric mucosal lesions or mass 7 (0.8)
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patients with poor cooperation) could not be removed 
due to food in the stomach; 1 foreign body fell in the air-
way while the patient was under sedation anesthesia, and 
was removed using bronchoscopy; 1 foreign body was 
vomited out of the body; and 1 foreign body disappeared 
after the patient started coughing. Twenty patients (2.4%) 
had poor cooperation with obvious vomiting or coughing 
during the endoscopic treatment, and only one of these 
patients was under sedation anesthesia. The overall rates 

of mucosal injury, bleeding, and perforation were 90.3%, 
53.3%, and 6.9%, respectively.

Risk factors for mucosal injury
Univariate logistic regression analysis showed that muco-
sal injury was related to same-day endoscopic treatment; 
patient’s visiting time; prior visit to another hospital; 
complaint time; timing of endoscopic treatment (morn-
ing, noon, etc.); the type, shape, size, number of impacted 
ends, and fracture of the foreign body; removal in divided 
parts; and condition of the gastric cavity (P < 0.05). Same-
day endoscopic treatment was a protective factor for 
mucosal injury (OR = 0.344, 95% confidence interval (CI): 
0.179–0.662, P = 0.001). Compared with morning vis-
its, visits during other periods were associated with an 
increased risk of mucosal injury, and the OR values for 
noon, afternoon, early-night, and late-night visits were 
2.879, 2.574, 3.298, and 7.341, respectively. Patients who 
had first visited other hospitals had a higher risk of muco-
sal injury (OR = 2.179, 95% CI: 1.309–3.686, P = 0.003). 
The risk of mucosal injury was significantly lower among 
patients with a complaint time of 1–3 days than among 
patients with a complaint time of 6–12  h (P < 0.05); no 
significant difference was observed between the other 
groupings of complaint time. The risk of mucosal injury 
was lower when the treatment was performed at noon 
than in the morning (P < 0.05). Removal in the divided 
portions and unemptied food in the stomach were pro-
tective factors for mucosal injury (P < 0.05).

Multivariate logistic regression analysis of the vari-
ables with statistical differences above showed that only 
the type, shape, number of impacted ends, and size of 
the foreign bodies were independent influencing factors 
for esophageal mucosal injury (Table 3). Same-day endo-
scopic treatment did not independently affect the risk of 
mucosal injury (P = 0.667).

Risk factors for mucosal bleeding
According to the univariate logistic regression analy-
sis, the following factors potentially increased the risk 
of mucosal bleeding: visit on a holiday (OR = 1.447, 95% 
CI: 1.087–1.926, P = 0.011), age (OR = 1.021, 95% CI: 
1.012–1.030, P < 0.01), prior visit to another hospital 
(OR = 1.377, 95% CI: 1.043–1.181, P = 0.024), and prior 
endoscopic treatment in another hospital (OR = 2.224, 
95% CI: 1.088–4.546, P = 0.028). The complaint time; 
timing of endoscopic treatment; type, shape, size, and 
number of impacted ends of the foreign body; and gas-
tric-cavity condition were also associated with muco-
sal bleeding (P < 0.05). Same-day endoscopic treatment 
was not associated with mucosal bleeding. Compared 
to a complaint time of < 6  h, the risk of mucosal bleed-
ing was increased with complaint times of ≥ 6 to < 12  h 
(OR = 1.772), ≥ 12 h to < 24 h (OR = 1.925), ≥ 24 h to < 72 h 

Table 2 Doctor and endoscopy characteristics
Parameter Result, n (%)
Total number 831
Successful treatment 813 (97.8)
Same-day treatment 585 (70.4)
Anesthesia method
 Topical pharyngeal anesthesia 410 (49.3)
 General anesthesia 421 (50.7)
Treatment time
 Morning 187 (22.5)
 Noon 54 (6.5)
 Afternoon 175 (21.1)
 Early night 371 (44.6)
 Late night 44 (5.3)
Events during endoscopy
 Falling down of foreign body 8 (1.0)
 Fracture of foreign body 38 (4.6)
 Patient vomited or coughed 20 (2.4)
Removal in divided parts
 No 769 (92.4)
 Yes 63 (7.6)
Gastric-cavity condition
 No food retention 252 (30.2)
 Food retention 44 (5.3)
 No record/Not entered 535 (64.4)
Clinical department
 Gastroenterology 573 (69.0)
 Digestive Endoscopy 191 (23.0)
 Pancreas Center 57 (6.9)
 Geriatric Medicine 10 (1.2)
Cases performed of seniority of physician
 Junior 434 (52.2)
 Senior 397 (47.8)
Number of complications of physician
 Junior 399 (48.1)
 Senior 354 (42.6)
Complications
 Mucosal injury 750 (90.3)
 Mucosal bleeding 443 (53.3)
 Mucosal perforation 57 (6.9)
Treatment of complications
 Spraying norepinephrine 14 (1.7)
 Metal clips for wound 9 (1.1)
 Indwelling gastric tube 29 (3.5)
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(OR = 1.770), and ≥ 72 h (OR = 3.566). However, there was 
no significant difference in the risk of mucosal bleed-
ing between all other groups of complaint times from 
6 h to 72 h. The risk of bleeding was higher with night-
time endoscopic treatment than with daytime treatment 
(OR = 1.338, 95% CI: 1.018–1.758, P = 0.037).

Multivariate logistic regression analysis of the vari-
ables with statistical differences above and the variable 
of same-day endoscopic treatment showed that holidays; 
age; complaint time; timing of endoscopic treatment; 
type, shape, size, and number of impacted ends of the 
foreign body; and gastric-cavity condition were indepen-
dent influencing factors for mucosal bleeding (Table  4). 
Same-day endoscopic treatment did not independently 
affect the risk of mucosal bleeding (P = 0.116).

Risk factors for mucosal perforation
Univariate logistic regression analysis showed that 
the coronavirus disease 2019 (COVID-19) period 
(OR = 2.085, 95% CI: 1.201–3.620, P = 0.009), age 
(OR = 1.018, 95% CI: 1.001–1.035, P = 0.037), prior visit 
to another hospital (OR = 2.014, 95% CI: 1.168–3.474, 
P = 0.012), prior endoscopic treatment in another hos-
pital (OR = 4.817, 95% CI: 2.158–10.750, P < 0.01), and 
sedation anesthesia (OR = 3.128, 95% CI: 1.732–5.978, 
P < 0.01) were risk factors for mucosal perforation. Com-
pared with a complaint time of < 6 h, complaint times of 
≥ 6 h to < 12 h (OR = 3.109), ≥ 24 h to < 72 h (OR = 7.834), 
and ≥ 72  h (OR = 48.546) were associated with gradually 
increasing risks of mucosal perforation. However, the risk 
of mucosal perforation in patients with a complaint time 
of ≥ 12 h to < 24 h did not differ from that in patients with 

complaint times of < 6 h (OR = 3.766, P = 0.06) and ≥ 6 h 
to < 12 h (OR = 1.212, P = 0.792). Foreign bodies that were 
impacted at 2 or more ends were more likely to cause 
perforation than free foreign bodies or those impacted at 
one end (P < 0.01). The larger the foreign body, the higher 
the risk of perforation (P < 0.01). In addition, holidays 
(OR = 0.499, 95% CI: 0.264–0.941, P = 0.032), same-day 
endoscopic treatment (OR = 0.473, 95% CI: 0.275–0.816, 
P = 0.007), and no record of the gastric cavity in the 
endoscopy report (possibly because the gastric cavity was 
not entered during the procedure; OR = 0.393, 95% CI: 
0.228–0.677, P = 0.01) were protective factors for mucosal 
perforation.

Multivariate logistic regression analysis of the vari-
ables with statistical differences above showed that only 
the complaint time, the size of the foreign body, and the 
number of impacted ends were independent influencing 
factors for mucosal perforation (Table 5). Although uni-
variate logistic regression analysis showed that same-day 
endoscopic treatment was a protective factor for mucosal 
perforation, it was not an independent factor in the mul-
tivariate analysis.

Same-day endoscopic treatment and associated factors
The success rate of same-day endoscopic treatment did 
not differ from that of later endoscopic treatment (97.8% 
vs. 98.0%, P = 0.864). Compared to later treatment, same-
day endoscopic treatment was associated with a lower 
incidence of mucosal injury (88.0% vs. 95.5%, P < 0.01) 
and perforation (5.3% vs. 10.6%, P < 0.01), but had no 
significant effect on the incidence of mucosal bleed-
ing (52.6% vs. 54.9%, P = 0.557). As mentioned above, 

Table 3 Multivariate logistic regression analysis of mucosal injury
Factor β Wald χ² P value OR (95% CI)
Foreign-body type
 Food bolus 0.000 1.000
 Fish bone 3.021 8.741 0.003 20.502 (2.768–151.859)
 Avian bone 3.334 11.406 0.001 28.060 (4.052–194.301)
 Jujube pits 3.860 10.305 0.001 47.442 (4.495–500.667)
 Other 1.959 2.384 0.123 7.094 (0.590–85.315)
Foreign-body shape
 Elongated 0.000 1.000
 Multilateral, regular 0.389 0.639 0.424 1.475 (0.569–3.826)
 Irregular 1.921 8.081 0.004 6.830 (1.816–25.689)
 Round -0.707 0.238 0.626 0.493 (0.029–8.439)
Foreign-body size
 < 2 cm 0.000 1.000
 2–3 cm 0.697 4.513 0.034 2.008 (1.055–3.820)
 ≥ 3 cm 1.680 10.117 0.001 5.367 (1.906–15.116)
Foreign-body ends
 Free 0.000 1.000
 One impacted end 2.260 7.288 0.007 9.579 (1.857–49.403)
 Two or more impacted ends 3.565 16.941 < 0.001 35.323 (6.470–192.852)
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Table 4 Multivariate logistic regression analysis of mucosal bleeding
Factor β Wald χ² P value OR (95% CI)
Holiday 0.457 7.273 0.007 1.579 (1.133–2.201)
Age 0.022 15.613 < 0.01 1.022 (1.011–1.033)
Complaint time
 < 6 h 0.000 1.000
 ≥ 6 h, < 12 h 0.337 2.158 0.142 1.401 (0.893–2.198)
 ≥ 12 h, < 24 h 0.982 8.212 0.004 2.670 (1.364–5.226)
 ≥ 24 h, < 72 h 0.573 4.467 0.035 1.774 (1.043–3.020)
 ≥ 72 h 1.090 9.165 0.002 2.973 (1.468–6.019)
Treatment time
 Daytime 0.000 1.000
 Nighttime 0.638 10.342 0.001 1.893 (1.283–2.792)
Foreign-body type
 Food bolus 0.000 1.000
 Fish bone 1.720 5.551 0.018 5.586 (1.335–23.365)
 Avian bone 1.883 6.936 0.008 6.575 (1.619–26.704)
 Jujube pits 2.492 10.399 0.001 12.086 (2.658–54.963)
 Others 1.811 4.012 0.045 6.116 (1.040–35.976)
Foreign-body shape
 Elongated 0.000 1.000
 Multilateral, regular -0.170 0.494 0.482 0.844 (0.525–1.355)
 Irregular 0.921 17.603 < 0.01 2.512 (1.633–3.862)
 Round 0.857 0.632 0.427 2.355 (0.285–19.475)
Foreign-body size
 < 2 cm 0.000 1.000
 2–3 cm 0.848 20.942 < 0.01 2.335 (1.624–3.358)
 ≥ 3 cm 1.258 27.622 < 0.01 3.519 (2.201–5.626)
Foreign-body ends
 Free 0.000 1.000
 One impacted end 0.279 0.169 0.681 1.321 (0.351–4.977)
 Two or more
impacted ends

0.902 1.797 0.180 2.463 (0.659–9.204)

Gastric-cavity condition
 No food retention 0.000 1.000
 Food retention -0.604 2.186 0.139 0.547 (0.245–1.217)
 No record/Not entered 0.434 5.554 0.018 1.543 (1.076–2.214)

Table 5 Multivariate logistic regression analysis of mucosal perforation
Factor β Wald χ² P value OR (95% CI)
Complaint time
 < 6 h 0.000 1.000
 ≥ 6 h, < 12 h 0.829 1.932 0.165 2.290 (0.712–7.367)
 ≥ 12 h, < 24 h 0.946 1.585 0.208 2.575 (0.591–11.226)
 ≥ 24 h, < 72 h 1.666 9.830 0.002 5.293 (1.868–14.999)
 ≥ 72 h 3.614 45.395 < 0.01 37.130 (12.975–106.258)
Foreign-body size
 < 2 cm 0.000 1.000
 2–3 cm 0.738 1.718 0.190 2.092 (0.694–6.307)
 ≥ 3 cm 1.786 9.909 0.002 5.967 (1.962–18.147)
Foreign-body ends
 Free or one impacted end 0.000 1.000
 Two or more impacted ends 1.434 13.530 < 0.01 4.197 (1.954–9.014)
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same-day endoscopic treatment was a protective factor 
for mucosal injury and perforation in the univariate logis-
tic regression analyses, but it was not an independent 
influencing factor for mucosal injury, bleeding, or per-
foration in the multivariate logistic regression analysis. 
Univariate logistic regression analysis showed that dur-
ing the COVID-19 period, holidays, gender, visiting time, 
anesthesia method, and type of foreign body were influ-
encing factors for same-day endoscopic treatment. The 
COVID-19 period, visiting time, and anesthesia method 
were independent influencing factors for same-day endo-
scopic treatment according to the multivariate logistic 
regression analysis (Table 6).

Discussion
The study particularly investigated the non-foreign body-
related influencing factors, including complaint time, 
visiting time, endoscopic treatment time, and whether 
endoscopic treatment was performed on the day of the 
patient’s visit, and analyzed the factors affecting the tim-
ing of endoscopic treatment.

We found that the complaint time was not equivalent 
to the duration of foreign body impaction, which is the 
time from ingestion to endoscopic removal. Moreover, 
the complaint time was an independent influencing fac-
tor for mucosal bleeding and perforation. Many studies 
have reported that endoscopic treatment within 24 h of 
the ingestion of an esophageal foreign body can reduce 
the risk of complications [3, 17, 18]. In our study, 21.7% 
of patients had a complaint time of > 24 h, and 8.2% had 
a complaint time of > 72 h. This delay may be attributed 
to some patients choosing to monitor their condition 
at home or being unable to seek treatment at the near-
est hospital. Notably, people with mental retardation, 
drunkenness, deaf-mutes, and prison criminals are occa-
sionally encountered, each presenting unique challenges 
in the management of foreign bodies [9, 10, 19]. For 
instance, patients with mental retardation often struggle 
with self-care, leading to delayed recognition of esopha-
geal foreign bodies. In fact, mental retardation and/or 
poor cognitive function may serve as independent risk 

factors for complications, separate from the presence of 
the foreign body itself [9]. The visiting time affected the 
risk of mucosal injury but was not an independent fac-
tor; the risk was higher for nighttime visits than for day-
time visits, and late-night visits had the highest risk. This 
may be related to the degree of fatigue of doctors and 
patients at night, and even the night staff management 
[20]. Prior visit to another hospital was a risk factor for 
all complications, and attempted endoscopic treatment 
in another hospital was a risk factor for mucosal bleed-
ing and perforation. Some patients had been diagnosed 
in nearby primary hospitals, and were then transferred to 
our hospital due to a lack of endoscopic equipment or a 
high risk of treatment [21]. This prolonged the duration 
of foreign-body impaction and probably increased risk of 
complications [2, 3]. The esophageal foreign bodies that 
had been attempted to be removed at other hospitals may 
have been difficult to remove or associated with a high 
risk of bleeding and perforation. The associated risk may 
also have increased after the foreign body was pulled on 
in the other hospital. Therefore, it is essential to improve 
the diagnosis and treatment of esophageal foreign bodies 
in primary hospitals and transfer patients with difficult-
to-remove foreign bodies to specialized or tertiary hos-
pitals in time.

No significant differences were found in complications 
among doctors from different departments and with dif-
fering levels of seniority (Table 2). The anesthesia method 
did not significantly affect the risk of mucosal injury or 
bleeding in patients with esophageal foreign body, but 
sedation anesthesia was a risk factor for mucosal perfo-
ration, which was related to the fact that doctors often 
prefer to perform endoscopic treatment under general 
anesthesia for patients with perforation or a high risk 
of perforation. Clinically, improper endoscopic treat-
ment or poor patient cooperation may lead to failure of 
foreign-body removal or serious complications, espe-
cially in the case of sharp foreign bodies [22] or foreign 
bodies in the esophageal entrance (where removal may 
cause the patient nausea). Compared with endoscopy 
under sedation anesthesia, routine gastroscopy under 

Table 6 Multivariate logistic regression analysis of same-day treatment
Factor β Wald χ² P value OR (95% CI)
COVID-19 epidemic period -0.710 12.894 < 0.01 0.492 (0.334–0.724)
Visit time
 Morning 0.000 1.000
 Noon 0.216 0.184 0.668 1.241 (0.462–3.336)
 Afternoon 0.188 0.171 0.680 1.207 (0.495–2.944)
 Early night -2.216 31.939 < 0.01 0.109 (0.051–0.235)
 Late night -3.954 48.634 < 0.01 0.019 (0.006–0.058)
Anesthesia method
 Topical pharyngeal 0.000 1.000
 General -2.402 117.996 < 0.01 0.091 (0.059–0.140)
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topical pharyngeal anesthesia often causes severe nau-
sea, vomiting, and pharyngeal muscle contraction due 
to pharyngeal irritation, which can also affect the doc-
tor’s operative performance. In the present study, poor 
cooperation occurred in 20 patients, only one of whom 
was under sedation anesthesia. In 8 patients, the foreign 
body fell off the forceps during endoscopic removal, and 
only one of these patients was under sedation anesthesia. 
This suggested that endoscopic treatment under seda-
tion anesthesia could reduce the operational risk caused 
by poor patient cooperation. However, we did not find 
that sedation anesthesia significantly impacted the suc-
cess rate of endoscopic treatment, which is consistent 
with previous study [1]. In addition, this study found that 
endoscopy in the nighttime was an independent risk fac-
tor for mucosal bleeding, while same-day endoscopic 
treatment did not affect the risk of mucosal bleeding. 
Therefore, considering only the bleeding risk, treatment 
in the daytime of the next day may be a better choice for 
patients who visit at night.

This study found that the COVID-19 period was a risk 
factor for mucosal perforation, as it prolonged the dura-
tion of foreign-body impaction due to the traffic dur-
ing the epidemic period and the surveys of COVID-19 
infection. The COVID-19 period was an independent 
risk factor for non-same-day endoscopic treatment. The 
decrease in the number of patients with esophageal for-
eign body in 2020 compared with 2019 may be related to 
the reduction of dinner activities and traffic during the 
epidemic period. Some studies have reported that there 
is a difference in the clinical characteristics of patients 
with esophageal foreign bodies presenting on the week-
days and on holidays [12, 23], and that complications are 
more common in patients who present on holidays [23]. 
We also found that endoscopic treatment during holidays 
was an independent risk factor for mucosal bleeding.

The recommended time for removing esophageal for-
eign bodies is within 24  h, because a delay decreases 
the rate of successful removal and increases the risk of 
complications [3, 17, 18]. However, some studies show 
that delayed intervention or removal beyond 24  h did 
not affect the complication rate [24, 25], and endoscopic 
treatment could wait until the following morning [26]. 
Our study found that patients with a complaint time of 
6–12  h had a significantly higher risk of complications 
than patients with a complaint time of 1–3 days, which 
may be related to the acute phase of esophageal wall 
edema. Early endoscopic treatment could also increase 
the risk of mucosal injury due to the poor observation 
caused by food reflux and esophageal edema. No sig-
nificant difference in bleeding risk was found between 
groups with complaint times varying from 6  h to 72  h. 
Same-day endoscopic treatment also did not affect the 
risk of mucosal bleeding. Therefore, according to the 

results of this study, patients with complaint times of 
< 6 h or ≥ 72 h should be treated as early as possible, while 
those with complaint times of ≥ 6 h can be treated within 
3 days from impaction. Notably, the risk of mucosal per-
foration did not differ between groups of patients with 
complaint times of 6–24  h, while same-day endoscopic 
treatment was a protective factor. Therefore, esophageal 
foreign bodies that may cause or have already caused per-
foration should be treated as early as possible in patients 
with complaint times of < 6 h or ≥ 24 h; In patients with 
complaint times of ≥ 6 h but < 24 h, the treatment could 
be delayed but should still be performed on the same day.

The timing of endoscopic treatment is affected by many 
factors, and whether patients who visit at night require 
immediate treatment is worthy of careful consideration 
[20]. Early endoscopic treatment may increase the oper-
ational risk due to the choice of routine gastroscopy. 
If sedation anesthesia is selected, the risk of aspiration 
may be increased. Esparaz et al. found that waiting until 
the following morning had minimal impact on the com-
plications and success rate of esophageal foreign-body 
removal [26]. In addition, non-emergent foreign bod-
ies could be removed within 18.5 h to decrease the rate 
of serious complications [27]. This study also suggests 
that waiting until the following day is a feasible option 
for patients with a low risk of perforation and no obvi-
ous symptoms. However, delayed treatment can result in 
a possibility of foreign body spontaneously dropping and 
getting displaced. A negative identification rate of 67% 
has been reported for suspected esophageal foreign bod-
ies that remained in the esophagus for more than 24  h 
[2]. This study found that factors such as visiting time, 
anesthesia method, and gender could affect the timing 
of endoscopic treatment. Patients who visited the hos-
pital late at night with no obvious symptoms were often 
advised by doctors to undergo endoscopy the next day. 
The fasting time required for sedation anesthesia may 
also cause the treatment to be delayed until the next day 
for patients visiting at night. This study found that female 
patients were more willing to undergo routine gastros-
copy under topical pharyngeal anesthesia; however, the 
reason for their preference for same-day endoscopic 
treatment is yet to be determined. Clinically, the choice 
of the anesthesia method and endoscopic treatment tim-
ing deserve more research for patients who visit at night 
or have prolonged foreign-body impaction.

The study has some limitations. First, factors such as 
the type and shape of the foreign body are well-estab-
lished risk factors associated with complications, which 
may influence patients’ behaviors and contribute to 
practical considerations. Second, conducting subgroup 
analyses based on the factors of the foreign-body itself 
and implementing multicenter studies could reduce the 
selection bias and provide more evidence. Finally, as this 
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is a retrospective study, some clinically important factors, 
such as patients with mental retardation were not col-
lected for analysis, and the perforations resulting from 
endoscopic procedures was also not be distinguished. 
Future prospective, interventional research is necessary 
to validate these findings and provide stronger evidence 
for guiding clinical practice.

In conclusion, the complications of esophageal for-
eign-body removal are not only related to the foreign 
body itself but also to practical factors like the complaint 
time, visiting time, and same-day treatment. After a full 
risk assessment, an appropriate waiting period and more 
comfortable sedation anesthesia may be beneficial for 
selected patients, especially for those visiting at night. 
These findings could serve as a valuable reference for 
establishing guidelines for the retrieval of esophageal for-
eign bodies, particularly in non-emergency cases.
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