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Purpose: Sharp-pointed FBs with both sides embedded in the duodenal wall are rare.
Compared with smooth edged FBs, sharp objects are more likely to be associated with
significant adverse events, when penetrating the wall of the digestive tract. The clinical
features of patients who experienced sharp-pointed FBs embedded in both sides of the
duodenum were retrospectively analyzed, as were the efficacy and safety of endoscopic
removal of these FBs.

Patients and Methods: This retrospective study included 21 adults with both sides of
sharp-pointed FBs embedded into the duodenal wall who were admitted to the Second
Xiangya Hospital in China between January 1, 1996, and May 31, 2021. Data associated
with the endoscopic removal of these FBs were collected from the electronic medical record
system (EMRS) of the hospital.

Results: The incidence rate of duodenal total FBs and FBs embedded in both sides was 8.87%
and 1.03%, respectively. The success rate of endoscopic treatment was 100.00% in 124 patients
without embedded duodenal FBs and 97.14% in 35 patients with one side embedded duodenal
FBs. Of the 21 patients with FBs embedded in both sides of the duodenal wall, endoscopic
removal was successful in 85.71% of patients, whereas 14.29% required surgery. FBs removed
from these patients included toothpicks in 12; needles in 3; jujube pits in 2; and a chopstick,
dentures, fish bones, and chicken bones in one each. Most of these 21 FBs were located in the
bulb and descending duodenum, followed by the third part of duodenum.

Conclusion: Sharp-edged FBs with both sides embedded in the duodenal wall are rare.
Endoscopic removal may be considered as a feasible, safe, and effective method of removing
sharp-pointed FBs with both sides embedded in the duodenal wall. And if endoscopic
removal is unsuccessful, surgical management can be a secondary option.
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Introduction

Foreign body (FB) ingestion can be defined as the accidental or intentional swal-
lowing of objects, or as the natural swallowing of materials when taking medication
or food." FB ingestion mainly occurs in children, which is a potentially life-
threatening and common problem, although it is occasionally observed in adults.?
Most accidentally ingested FBs pass through the digestive tract without any com-

plications and rarely require intervention, and the FBs accidentally ingested are
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usually fish bones, bones of other animals, and dentures.’
FB ingestion is commonly encountered in clinical practice,
with the number of these patients increasing in Asia.*’
Although most FBs pass through the gastrointestinal tract
spontaneously, endoscopic or even surgical interventions
may be required.®™®

The anatomical morphology of the duodenum includes
angulation, a C loop shape, thin wall, and complex adja-
cent organs. Thus, FB ingestion in the duodenum is
regarded as a special situation and FBs in the duodenum
are associated with a higher rate of failure of endoscopic
removal.” Compared with smooth edged FBs, sharp
objects are more likely to be associated with significant
adverse events, including mucosal ulceration, abscess,
peritonitis, or fistula formation, when penetrating the
wall of the digestive tract.'® Sharp-pointed objects lodged
in the duodenum, especially objects with both sides
embedded in the duodenal wall, may be more challenging
to remove, likely due to the anatomical morphology of the
duodenum. The third portion of duodenum is fixed to the
retroperitoneum, consequently, the surgical approach may
be limited by an insufficient view field to treat mesocolon
with the mesenteric vessels.'' Compared with surgical
removal, endoscopic removal of FBs is associated with
a lower probability of adverse events and less trauma
and bleeding.”'>"?

To our knowledge, few studies to date have reported
the outcome of endoscopic removal of FBs embedded in
both two sides of the duodenum. Although European
Society of Gastrointestinal Endoscopy (ESGE) provides
guideline for removal of FBs in the upper gastrointestinal
tract in adults, the qualities of many evidence are low.*
The present study therefore retrospectively analyzed the
effectiveness and safety of endoscopic removal of these
sharp-pointed FBs from patients in a tertiary hospital in
China.

Materials and Methods

Patients

The medical records of the Second Xiangya Hospital were
reviewed to identify adults who had been admitted to this
hospital for gastrointestinal FBs ingestion, as confirmed
endoscopically or radiographically, between January 1,
1996, and May 31, 2021. Patients were included if they
were diagnosed with both sides of an FB embedded in the
duodenal wall. Patients were excluded if (I) the FB was
located in any part of the digestive tract other than the

duodenum, or (II) if the FB was not embedded or only one
side was embedded into the duodenal wall, or the patient
was younger than 18 years old. In the present study, we
combined the patients’ complaints, imaging findings and
endoscopic findings to define that FBs were sharp and
bilaterally embedded in the duodenal wall. 5 patients had
transmural lesions but none of these cases had preopera-
tive perforations or critical conditions requiring emer-
gency
accordance with the ethical standards of the responsible

surgery. All procedures followed were in
committee on human experimentation (institutional and
national) and with the Helsinki Declaration of 1975. The
study protocol was approved by the institutional ethics
committee of the Second Xiangya Hospital (NO.

LY2020124).

Surgical Procedure

All patients provided written informed consent before
endoscopic or surgical treatment. Endoscopic removal
(Gastroscopy, GIF XQ240/Q260/HQ290, Olympus) was
performed under conscious sedation with a transparent
cap attached. A FB grasping forceps, such as a rat-tooth
or alligator-tooth forceps, was used to grasp the end of the
FB, and the longitudinal axis of the FB parallel to the
longitudinal axis of the gastrointestinal cavity. No fluoro-
scopy was used for procedure. After removing the FBs,
routine endoscopy was performed to determine whether
the mucosa was damaged and, if so, the extent of the
damage. The wound surface was managed using routine
procedures.

Data Collection

All data were collected from the electronic medical record
system (EMRS) of the Second Xiangya Hospital. Patients’
demographic and clinical characteristics were recorded,
including age; sex; any associated disease; history of FB
ingestion; time from FB ingestion to removal; symptoms;
FB location; endoscopic findings at the embedded sides;
types and features of FBs; and adverse events, defined as
any injury caused by the FBs or any endoscopic procedure
during the manipulation of FBs.'*

Statistical Analysis

All statistical analyses were descriptive statistics, per-
formed using SAS version 9.3 (SAS Institute Inc., Cary,
NC, USA). Data are presented as number (%) or as mean =+
standard deviation (SD) necessary.
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Results

Between January 1, 1996, and May 31, 2021, 2030 adults
were admitted to the Second Xiangya Hospital for gastro-
intestinal FBs ingestion, as confirmed endoscopically or
radiographically. Of the 2030 patients, 1850 (91.13%)
were excluded because their FBs were located outside
the duodenum, including 1432 (70.54%) in the esophagus,
327 (16.11%) in the stomach, 70 (3.45%) in the colon and
rectum, and 21 (1.03%) in the intestines. Of the remaining
180 patients with FBs in the duodenum, 159 (88.33%)
were excluded, 124 (68.89%) because their FBs were not
embedded and 35 (19.44%) because their FBs were

~

Gastrointestinal foreign
bodies from January 1,

1996 to May 1, 2021

(n=2030)

o /

A 4

Duodenal foreign bodies

(n=180)

A 4

Patients included

(n=21)

Figure | Flowchart of patient selection.

embedded in only one side (Figure 1). Therefore, the
incidence rate of duodenal FBs was 8.87% (180/2030),
and the incidence rate of duodenal FBs embedded on
both sides was 1.03% (21/2030).

Of the 21 patients with embedded duodenal FBs, 17
(80.95%) were men and 4 (19.05%) were women. Among
them, 5 (23.81%) were aged 1840 and 40-50 years
respectively, 8 (38.10%) were aged >60 years, whereas
only 3 (14.29%) were aged 51-60 years. Fourteen
(66.67%) patients realized that they had ingested these
FBs. Although one patient had schizophrenia, most of

these patients were not mentally ill. The time between

/Patients were excluded (n=1850)\

with foreign bodies located at

-Esophagus (n=1432)
-Stomach (n=327)

-Intestine (n=21)
-Colon and Rectum (n=70) J

Patients were excluded (n=159)

-

with reasons

-Not embedded (n=124)

-Only one side embedded (n=35)
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FBs ingestion and removal generally ranged from 1 to 3
days due to the necessary examinations after admission.
Most of these FBs embedded in both sides were located in
the bulb and descending duodenum, followed by the third
part of duodenum. Mucosal redness was the most frequent
injury caused by these sharp-pointed FBs.

Endoscopic removal of these FBs was successful in
18 (85.71%) of these patients, with the other 3 (14.28%)
requiring open surgery. The success rate of endoscopic
removal was lower than those FBs not embedded (124/
124, 100.00%) or with only one side embedded (34/35,
97.14%). Of these 3 patients requiring open surgeries,
one had dentures embedded in the third part of duode-
num, as determined during endoscopic treatment. This
object, however, was solid and firmly embedded in the
wall of the duodenum, make it difficult to remove by
endoscopic methods. The other two patients were in
generally poor conditions. Therefore, endoscopic
removal was not attempted. Subsequent gastroscopy
and follow-up showed no evidence of adverse events
in any of these 21 patients (Table 1).

All patients underwent a thorough preoperative evalua-
tion before endoscopic surgery, using the procedure shown
in Figure 2. Most of the patients were symptomatic, with
10 (47.62%) having abdominal pain, 2 (9.52%) each hav-
ing abdominal discomfort and fever, and one (4.76%) each
having melena and right iliac fossa pain. Abdominal dis-
comfort indicated symptoms that were difficult to describe,
but different from the patients’ sense of a normal abdo-
men. Interestingly, a patient admitted with a main com-
plaint of “right iliac fossa pain” was found by computed
tomography (CT) to have a chopstick embedded in the
duodenum (Table 2).

The most common type of foreign objects was
a toothpick, observed in 12 (57.14%) patients, followed
by a needle in 3 (14.29%), a jujube pit in 2 (9.52%),
a chopstick in one (4.76%), dentures in one (4.76%), and
animal bones in 2 (9.52%), one each with fish bones and
chicken bones. The mean length of the embedded FBs
was 5.66 = 1.73 cm, with the chopstick being the long-
est, about 10.00 cm, the toothpicks averaging 6.62 =+
0.24 cm, and the other FBs ranging from all 3.00-
4.00 cm (Table 3). Sample FBs with both sides
embedded
Figure 3. Most of these FBs were sharp and could easily

into the duodenal wall are shown in

damage the mucous membranes of the duodenum.

However, 5 patients had transmural lesions but none of

Table | Baseline Characteristics of Patients

Characteristics No./Total
%)
Age
18—40 5/21 (23.81)
41-50 5/21 (23.81)
51-60 3/21 (14.29)
>61 8/21 (38.10)
Gender
Male 17/21 (80.95)
Female 4/21 (19.05)
Associated disease
Duodenal diverticulum 2/21 (9.52)
Schizophrenia 1721 (4.76)
Bed-ridden 2/21 (9.52)
Duodenal polyp 1721 (4.76)
History of FB ingestion
Yes 14/21 (66.67)
Unclear 7121 (33.33)
Duration between ingestion and removal (day)
<I day 3/21 (14.29)
I-3 days 11721 (52.38)
>3 days 7121 (33.33)
Location
One side in bulb, the other in descending 1721 (4.76)
duodenum
Descending duodenum 7/21 (33.33)
Bulb 8/21 (38.10)
Third part of duodenum 5/21 (23.81)
Endoscopic finding at embedded sides
Mucosal redness 11721 (52.38)
Minor oozing 1721 (4.76)
Mucosal swelling 2/21 (9.52)
Mucosal erosion 1721 (4.76)
Ulcer 321 (14.29)
Mucosal laceration 1721 (4.76)
Postoperative evaluation
Success rate 18/21 (85.71)
Adverse events 0/21 (0.00)
Overall 21 (100.00)

Abbreviation: FB, foreign bodies.

these cases had preoperative perforations. Preoperative
plain radiography detected embedded objects in 15
(71.43%) patients, but yielded false-negative results in
the other 6 (28.57%), including 3 with toothpicks and
one each with dentures, fish bones and chicken bones
(Table 4).
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Figure 2 Case illustration of endoscopic removal of a toothpick. (A) Endoscopic image showing impaction of a toothpick in the descending duodenum. (B) Computerized
tomography showing the toothpick. (C) Extraction of one side of the toothpick using grasping forceps. (D) Exposure of one side of the toothpick, and we could see the
wound surface impacted. (E) Extraction of the other side of the toothpick. (F) Oozing of the wound surface after extraction of the toothpick. (G) The extracted toothpick.

The white arrow points to FBs.

Eighteen patients with bilateral FBs embedded into the
duodenal wall were successfully removed under endo-
scopy. Only mild intestinal mucosal injury and a small
amount of bleeding were observed in these 18 patients
after endoscopic removal of FBs. No subcutaneous and
mediastinal emphysema, perforation, delayed postopera-
tive bleeding and FBs-related death occurred in these
patients during the 12-month follow-up period.

Discussion

FBs in the gastrointestinal tract occurs predominantly in
patients with mental disorders and in children aged 6
months to 6 years.'> Although over 80.0% FBs in the
gastrointestinal tract pass spontaneously, 10-20% of
these patients require endoscopic removal and about
1% require surgery.'® FBs are less frequent in the duo-
denum than in the esophagus and stomach, with only
8.87% of all adults who presented with gastrointestinal
FBs in our institution having FBs in the duodenum. Very
few patients have sharp-edged FBs with both sides
embedded in the duodenal wall, and few studies to date
have evaluated these patients. This study therefore eval-
uated the overall characteristics of FBs with both sides
embedded in the duodenal wall and assessed the effec-
tiveness and safety of their endoscopic removal in
a tertiary hospital for a period over 25 years.

In our study, endoscopic removal of sharp-pointed FBs
with both sides embedded in the duodenal wall was suc-
cessful in 85.71% of patients. However, the success rate of
endoscopic treatment was 100.00% in 124 patients without
embedded duodenal FBs and 97.14% in 35 patients with
one-side embedded duodenal FBs. The only failed case of
endoscopic removal of one-side embedded duodenal FBs
was a chopstick, which was too long in size and had
perforated into the liver to form liver abscess. Thus, the
endoscopic removal of sharp-pointed FBs with both sides
embedded into the duodenal wall seems more difficult. In
addition, the success rate of removing upper gastrointest-
inal FBs under endoscopy is generally more than 90%,
even up to 96.0%,'”'® which was higher than that in our

Table 2 Symptoms Associated with Both Sides Embedded into
Duodenal Wall

International Journal of General Medicine 2021:14

Symptoms No./Total (%)
Abdominal pain 10/21 (47.62)
Abdominal discomfort 2/21 (9.52)
Fever 2/21 (9.52)
Melena 1721 (4.76)
Right iliac fossa pain 1721 (4.76)
Asymptomatic 5/21 (23.81)

Overall 21 (100.00)
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Table 3 Characteristics of FB Which Were Both Sides

Embedded into Duodenal Wall

Types of FB Length (cm) No./Total (%)
Toothpick 6.62 + 0.24 12/21 (57.14)
Jujube pit 3.50 2/21 (9.52)
Chopstick 10.00 1121 (4.76)
Needle 3.83 £0.29 3/21 (14.29)
Denture 4.00 1121 (4.76)
Fish bones 4.00 1121 (4.76)
Chicken bones 3.00 1721 (4.76)
Overall 5.66 £ 1.73 21/21 (100.00)

Abbreviation: FB, foreign bodies.

study. This is likely to be related to the unique anatomical
location of the duodenum, especially the third part, which
is fixed to the retroperitoneum. Surgical approach to retro-
peritoneal duodenum is more limited because of its deep
location and view field."'

Compared with the sharp-pointed FBs with both sides
embedded into the duodenal wall, the removal process of
one-side embedded duodenal FBs is easier because this
removal has more space to pull the FBs out without fear of
injuring the contralateral duodenum.'® It also makes the
duodenal wall less likely to perforate and bleed. So the
patients’ intake history, preoperative imaging and endo-
scopic findings should be examined carefully to better
identify the location of the FBs and whether it is
embedded.

This study found that the age distribution of these
patients was relatively even, with the proportion of older
people being slightly higher. Similar to previous findings,
most of these patients were men.” Of the 21 patients, 7
were unaware that they had ingested FBs, although and

only one had schizophrenia. However, 12 of the 21 FBs
were small toothpicks. Indeed, 54% of patients with acci-
dental toothpick ingestion were unaware that they had
ingested these FBs, with about 23% of these toothpicks
being located in the duodenum.?'

Most of the embedded FBs in the present study were
found in the descending duodenum and bulb, the first
and second parts of the duodenum. The wall of the
duodenal bulb are thin, with the bulb turning into the
descending part of the duodenum at the back and lower
parts of the gallbladder neck. The turning part forms an
upward curve of the duodenum. The descending part of
the duodenum and the horizontal part continue to form
a curved downward curve at right angles. The duodenal
wall are a smooth muscle structure with an inner ring
and an outer longitudinal area. Thus, the horizontal and
vertical elasticity of the duodenum is very poor, and the
expansion space very small. The duodenum requires
peristalsis to push the intestinal contents. Therefore,
FBs can easily become embedded in the bulb and the
descending and horizontal parts of the duodenum.

Injuries caused by FBs, such as mucosal redness and
ulcer, can occur, and also can cause serious adverse
events after endoscopic removal. Endoscopic removal
was successful in 18 (85.71%) of the 21 patients, with
none experiencing any adverse events, such as digestive
tract bleeding, perforation, obstruction, and damage to
nearby organs. Because surgical intervention involving
the duodenum is more invasive and expensive, with
slower recovery, endoscopic removal is usually
attempted first. Although studies have indicated the
need to consider surgical removal for FBs with sharp
points,”* case reports have described the successful

Figure 3 FBs examples which were both sides embedded into the duodenal wall. (A) Impaction of a toothpick in the descending duodenum. (B) Impaction of a needle in the
bulb. (C) Impaction of a denture in the descending duodenum. The white arrow points to FBs.
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Table 4 Comparison of Radiologic Signs Between Different FBs

Radiologic Toothpick Jujube Pit Needle Denture Fish Bones Chopstick Chicken Bones
Positive (%) 9 (42.86) 2 (9.52) 3 (14.29) 0 0 | (4.76) 0

Negative (%) 3 (14.29) 0 0 1 (4.76) | (4.76) 0 | (4.76)

Total (%) 12 (57.14) 2 (9.52) 3 (14.29) 1 (4.76) | (4.76) | (4.76) | (4.76)

endoscopic removal of sharp-pointed FBs, such as multi-
ple sharp gastro-duodenal needles,” a barbecue grill
cleaning brush,* the temple of a pair of glasses,”
a biliary stent,”® a lollipop stick,”” a sewing needle,*®
fish bones,”” and a large FB >10 cm.*® The mean length
of the FBs in the present study was 5.66 £ 1.73 cm,
making endoscope removal the first choice.

FB impaction lasting more than 24 hours has been
reported to significantly increase the incidence of
adverse events.’’ Moreover, if not removed properly,*
sharp FBs that penetrate the duodenal wall can cause
serious adverse events, such as gastrointestinal bleeding,
peritonitis, duodenal perforation, hepatic abscess, and
injury to adjacent organs or vessels, requiring urgent
or emergent intervention.>> >’ Most of the patients (18/
21, 85.71%) in the present study underwent an endo-
scopic procedure for FB removal more than 1 day after
ingestion, but none experienced obvious adverse events
after treatment. Because the duodenum is a C-shaped
organ, sharp objects may more easily penetrate the duo-
denal wall, indicating that FBs should be removed
within 24 hours of ingestion.

Patients who experienced FBs perforation of the duode-
nal wall were reported to feel no discomfort.> Although
small bowel perforation has been found to cause acute
symptoms, duodenal penetration by FBs usually induces
chronic inflammation, such as pyrexia of unknown origin,
abdominal mass, and abscess collection.® Therefore, it was
not surprising that many of our patients were asymptomatic.
Moreover, some FBs were missed by X-rays, mainly
because these FBs were wrapped in the mucous membranes
of the digestive tract, with covering by mucosal edema
obscuring the FBs. In addition, some FBs do not show
ultrasound shadows, resulting in a missed diagnosis.”® CT
has been shown to be the optimal modality for identifying
early stage FBs, as CT can accurately determine the location
of the ends and depths of the FBs.*” In addition, endoscopy

can be used as a diagnostic tool, as well as for treatment.

Successful removal of FBs embedded in the duode-
num should include preoperative radiographic assess-
ment. CT is optimal, as it can accurately determine the
location of both ends of the FB, the depth of duodenal
penetration, and the absence of injury to vessels or
adjacent organs. If vessel penetration is observed, endo-
scopic removal is contraindicated. During endoscopic
examination, the patient’s position should be altered to
expose the FB. A transparent cap should be attached and
the FB grasped at its end and kept parallel to the long-
itudinal axis of the gastrointestinal tract to reduce unin-
tentional injury to the gastrointestinal mucosa; overtubes
may also be helpful.*' In addition, the relationship of
the FB with adjacent vessels and organs we should be
evaluated, as should the severity of local ulcers. To
avoid injury to these vessels and organ, the end of the
FB closest to these vessels or organs should be removed
first. If both ends do not involve vessels or organs, the
end with more severe inflammation or deeper ulcer
should be removed first.*> Adequate postoperative man-
agement is also necessary, with endoscopic clips used in
patients with bleeding, perforation, or fistula. Treatments
with proton pump inhibitors and antibiotics have been
recommended. Of the 21 patients in the present study,
18 underwent successful FB removal endoscopically
without severe adverse events. In addition, although
of FBs located in the first
and second portions of the duodenum is easier, endo-

endoscopic retrieval
scopic removal is also suitable for other parts of the
duodenum.*

This study had several limitations. Specifically, this study
was a single center, retrospective analysis of only 21 patients
enrolled over 25 years, which may have resulted in selection
retrospective bias. Despite these limitations, this study to our
knowledge is the first comprehensive assessment of FBs
with both sides embedded into duodenal wall. The results
of this analysis indicate that endoscopic treatment should be
the treatment of choice, as it is both safe and effective.
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Conclusion
Sharp-edged FBs with both sides embedded in the duode-
nal wall are rare. Endoscopic removal may be considered

as

a feasible, safe, and effective method of removing

sharp-pointed FBs with both sides embedded in the duo-
denal wall. And if endoscopic removal is unsuccessful,

surgical management can be a secondary option.
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