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untreated. Therefore, it is desirable to remove them immediately upon being diagnosed. While endoscopic re-
moval is the first choice for removing esophageal foreign bodies, surgical procedures are required when en-
doscopic removal is not possible due to the shape of the foreign bodies, or if they are completely embedded
within or outside the esophageal wall.

An 83-year-old woman experienced pain in her throat after eating grilled fish. She visited our hospital the fol-
lowing day. Computed tomography (CT) confirmed a linear foreign body had likely become completely embed-
ded inside the cervical esophageal wall. Upper gastrointestinal endoscopy was performed under general an-
esthesia, but the foreign body was not visible. Thereafter, endoscopic mucosal incision was performed and
the malpositioned fish bone was finally found. We were able to remove it with gripping forceps. The proce-
dure was completed with the mucosal incision site left open, as there was no obvious damage to the muscle
layer. Postoperative CT also confirmed the full removal of the fish bone as well as the lack of any perforation.
Following surgery, she underwent 2 days of fasting before re-starting meals. She was discharged uneventfully
from the hospital on the seventh hospital day.

Even when the foreign body is not visible via endoscopy, it can still be removed by endoscopic mucosal inci-
sion based on the CT and endoscopic findings. We summarized 10 similar cases and discussed the efficacy of
endoscopic removal of foreign bodies buried under the esophageal mucosa.
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Background

Esophageal foreign bodies, such as fish bones or dentures,
are known to cause esophageal perforation, penetration, and
mediastinitis if left untreated [1]. Therefore, it is desirable to
remove them immediately upon being diagnosed. While en-
doscopic removal is the first choice for removing esophageal
foreign bodies, surgical procedures are required when endo-
scopic removal is not possible due to the shape of the foreign
bodies, or if they are completely embedded within or outside
the esophageal wall [2].

With the development of esophageal endoscopic submuco-
sal dissection (ESD) technique in recent years, it has become
possible to remove esophageal foreign bodies that are com-
pletely embedded in the esophageal wall by performing endo-
scopic mucosal incision. We herein report on a case in which
a fish bone was able to be removed by an esophageal muco-
sal incision despite the fish bone having become completely
embedded in the esophageal wall. The removal of a foreign
body buried in the esophageal wall by performing endoscop-
ic mucosal incision has been documented by several reports.
However, no report has ever summarized the efficacy of this
approach. We summarize these case reports and examine the
efficacy of removing an esophageal foreign body buried under
the esophageal mucosa. We thus consider this report valuable.

Case Report

An 83-year-old woman visited our clinic with a chief concern
of pain in her throat. Regarding her medical history, she had
from diabetes and hypertension, for which she was internally
taking 5 mg of atorvastatin, 100 mg of sitagliptin phosphate
hydrate, and 500 mg of metformin hydrochloride. She started
to feel pain in her throat upon eating grilled fish (salmon) for
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dinner the day prior to her visit. She then swallowed white rice,
but the pain did not improve. She visited our hospital when
the pain continued into the following day.

An examination of her cervical, chest, and abdominal regions
revealed no abnormal findings, such as a snowball crepita-
tion under the skin, and blood testing did not detect any ab-
normal values. Since a 30-mm linear, highly absorbent foreign
body was confirmed in her cervical esophagus upon comput-
ed tomography (CT; Figure 1A-1C), it was suspected that a
fish bone had become completely embedded in the esopha-
geal mucosa membrane.

Development After Hospital Admission

Regarding treatment, after consultations with surgeons, endos-
copy was scheduled to be performed under general anesthe-
sia for the following reasons: the fish bone was in the cervical
esophagus; it would be difficult to treat in the event of poor se-
dation; it was likely that the fish bone had become completely
embedded, in which case, mucosal incision would be needed;
and if the fish bone could not be found by mucosal incision,
transition to a surgical procedure was to be performed. Upon
providing a sufficient explanation to the patient and her fam-
ily and obtaining her informed consent, upper gastrointesti-
nal (GI) endoscopy was performed under general anesthesia.

Although the fish bone was not visible in the pharynx, larynx,
or cervical esophagus, erosion, redness, and edema were con-
firmed in the cervical esophageal mucosa (Figure 2A). In ad-
dition to the CT findings, there was also a site into which the
fish bone had apparently penetrated, resulting in a diagnosis
of a completely embedded fish bone under the esophageal mu-
cosa. Subsequently, a search was conducted for the fish bone
by performing endoscopic mucosal incision. Using MucoUp®
(Boston Scientific Japan, Tokyo, Japan), a bulge was created

Figure 1. Findings from the CT exam. A 30-mm linear, high-absorbing foreign body (arrow) was confirmed in the esophageal wall in
the cervical region. (A) Coronal plane, (B) Transverse plane, (C) Sagittal plane.
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Figure 2. Removal of the fish bone by endoscopic mucosal incision. (A) Erosion, redness, and edema were confirmed in the cervical
esophageal mucosa. The site into which the fish bone was thought to have penetrated (arrow). (B) As we dissected the
submucosal layer, a white moving foreign body (arrow) was discovered. (C) It was gripped and pulled out using forceps
(arrow). (D) The fish bone was 30 mm in length.

in the cervical esophageal mucosa at 1 cm on the oral side
from the site at which the bone was thought to have migrat-
ed, and a lateral incision of approximately 10 mm was made
in the mucosa using a 1.5-mm dual knife (KD-650Q; Olympus
Medical Systems, Tokyo, Japan). The submucosal layer was
thick and friable and recognition of the layers was therefore
more difficult than with normal endoscopic submucosal dis-
section, so we proceeded with dissection while paying close
attention to the muscle layer. After beginning the dissection, a
white moving foreign body was discovered (Figure 2B). At that
point, it was gripped and pulled out with forceps (Figure 2C).
The procedure was completed with the mucosal incision site
left open, as there was no bleeding or obvious damage of the
muscle layer. The removed fish bone was approximately 30
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mm in length (Figure 2D), and the operation time was 35 min.
Postoperative CT also confirmed the full removal of the fish
bone as well as the lack of any perforation.

Following surgery, she underwent 2 days of fasting before re-

starting meals. She was discharged from the hospital on the
seventh hospital day.

Discussion

Food masses, fish bones, dentures, and PTP preparations are
several common sources of esophageal foreign bodies. While
food masses are common in the United States and Europe, fish
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bones are the most frequent cause in Asia [2]. About 80-90%
of foreign bodies that are ingested will be naturally excreted
without complications. However, 10-20% require endoscopic
removal, with 1% requiring surgical intervention [3,4]. Even
after the fish bone has passed through the esophagus, the
terminal ileum, ileocecum, the rectosigmoidal region, and the
cecum are common sites of fish bone retention in the gastro-
intestinal tract due to the anatomical features. Occasionally,
intestinal perforation occurs at these sites [5].

Symptoms of esophageal foreign bodies include a foreign body
sensation, sore throat, pain when swallowing, dysphagia, and
vomiting. When the esophageal foreign body is located at the
oral side of the upper esophagus, the site of the symptoms and
the position at which the foreign body is stuck tend to corre-
spond. However, if it is at the anus side of the upper esopha-
gus, these factors typically do not correspond [2]. Furthermore,
the symptoms last for a few hours after the esophageal for-
eign bodies pass through the esophagus or after perform-
ing endoscopic removal. Therefore, it is best to avoid making
a diagnosis based simply on the medical history and symp-
toms [4]. CT is useful for diagnosing fish bones as well as con-
firming the site, with a sensitivity of 90-100% and specificity
of 93.7-100% [6-10]. However, plain X-ray often has difficulty
in making an accurate identification, with a reported sensitiv-
ity of 32-39% and specificity of 72-91% [7-11].

It is recommended that esophageal foreign bodies be removed
within 24 h of being diagnosed, with a delay in treatment po-
tentially leading to an increased risk of complications. It is
also recommended that sharp objects, such as denture bridg-
es and batteries, be removed within 2-6 h of diagnosis [4].
Endoscopic removal, direct endoscopic removal, and surgical
removal are performed for the removal of esophageal foreign
bodies. Endoscopic removal is the first choice since it is the
most minimally invasive and simple procedure. However, if en-
doscopic removal is difficult to perform, direct endoscopic re-
moval or surgical removal should be performed. Since gener-
al anesthesia is mandatory for direct endoscopic removal and
surgical removal, coming with a risk of complications, such as
recurrent laryngeal nerve damage, empyema and mediastinal
infections, endoscopic removal should be considered when-
ever possible [12].

In this particular case, since the pain in her throat had contin-
ued for more than 12 h and CT confirmed a fish bone within
the esophageal wall in the cervical region, we diagnosed her
as having a fish bone completely embedded in the esophageal
wall. The fish bone may have become completely embedded
because the patient swallowed white rice without chewing
after the bone had already penetrated the esophageal wall.
In Japan, there is a custom of swallowing white rice without
chewing as a folk remedy when fish bones get stuck in the
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pharynx or esophagus. However, the custom is not medical-
ly recommended, as it carries a risk of causing embedment,
esophageal ulcer, or abscess, as in some case reports [13,14]

Since 2019, 10 cases have been reported of endoscopic muco-
sal incision to remove a foreign body that had become com-
pletely embedded under the esophageal mucosa [12,15-18].
We summarized 11 cases, including our case, in Table 1. Since
esophageal foreign bodies can cause perforations, penetration,
or mediastinal abscess if left untreated, it is desirable to re-
move them immediately after making a diagnosis. However,
only 6 cases were treated within 1 week after the symptoms
appeared, while the remaining 5 cases were treated after symp-
toms had lasted more than 3 weeks. The longest period was
6 months before being treated. The longer the treatment in-
terval, the more likely it is that removal will be difficult, as the
mucosa and submucosa will be continuously inflamed and fi-
nally replaced with granulation tissue due to the foreign body
reaction [19]. All cases were diagnosed as esophageal foreign
bodies by the CT findings, with penetrated and embedded sites
confirmed by endoscopic findings in some cases. Foreign bod-
ies were found relatively easily by mucosal incision. However,
in Case 2, the fish bone moved under the mucous membrane
to approximately 7 cm on the anus side from the site of pen-
etration. Attention is required since a foreign body may not
necessarily be embedded near the site of penetration. In Cases
2,9, and 10, the positions of foreign bodies were confirmed
by endoscopic ultrasonography (EUS) prior to mucosal inci-
sion, which is effective in determining the position at which
to start the mucosal incision. Since the site was in the cervi-
cal esophagus in this case, EUS prior to mucosal incision was
not carried out. However, considering that the incision was
made under general anesthesia, we could have considered per-
forming EUS. Regarding the method of anesthesia, procedures
were carried out under general anesthesia in 4 cases to make
it easy to treat and handle unexpected complications during
the treatment. In 1 case, the procedure was carried out under
sedatives and painkillers. There was no description regarding
the method of anesthesia in 6 cases. In all cases, the incision
was started slightly from the oral side of the foreign body’s
puncture site. This is because the puncture site is edematous
or fibrotic, and if the incision is started at the puncture site, it
may be difficult to approach the submucosal layer. In all cas-
es, the puncture site was identified. When the puncture site
cannot be identified, EUS is helpful, and MucoUp® or glycer-
in is injected into the oral-most side of the foreign body us-
ing an EUS scope to facilitate determination of the incision
starting site. Regarding wound closure following the remov-
al of foreign bodies, closure with endoclips was performed
in many cases and wound closure may be recommended. In
our case, the esophageal breakage was located in the cervi-
cal esophagus, its size was small, and there was no obvious
damage to the muscle layer upon making a mucosal incision.
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Table 1. Summary of the cases in which a foreign body in the esophagus was removed by endoscopic mucosal incision techniques,

including our case.

Case Author Year Age/sex Foreii::ody ::::) Duration Symptoms Location

1 Tanishima Y [11] 2019 60/F Fish bone 20 3 days Throat pain Ut
"""" 2 WangXM[14] 2019  s8F  Fishbone 35 6days  Dysphagia Ut
"""" 3 WatanabeY([15] 2020  5/M  Partofearphone 15 1day  Nothing Ut
"""" 4 UM Fshbone 40  a4days  Feverchestpain Lt
"""" 5 " UF Metalicplate 15 lmonth  Dysphaga Ut
"""" 6 WangY[i6] 2020 76/F  Fishbone 15 lmonth  Odynophagia  Ce
"""" 7  6A/M  Metalwie 80  6months  Odynophagia Ut
"""" ‘. ~ 4F  Coin 20  lmonth  Dysphaga Ut
"""" o  eym  Fshbone 20  3weeks Chestpan Ut
——————————————— Lu D [17] L R R

10 50/M Fish bone 10 5 days Odynophagia Ut
""" 11 Ourcase 2022  83F  Fshbone 30  2days  Throatpan  Ce

Diagnosis Anesthesia Procedure time Closure approach Complications

Sedative and

1 Tanishima Y [11] 2019 CT . 55 min None None
analgesics
2 Wang XM [14] 2019 CT+EUS Not listed Not listed Endoclip None
3 Watanabe Y [15] 2020 cr General 65 min None None
anesthesia
4 CcT Not listed SEMS Perforation
5 cT Not listed Endoclip Fever
"""""""""""""""""""""""""""" . 19.0+#124min  _
,,,,,,, § Wang Y [16] 2020 CTNOt“Sted (range 10-40 min) Endoc{'pNone
7 CT Not listed Endoclip None
8 CcT Not listed Endoclip None
9 CT+EUS General Not listed Endoclip Fever, pain
anesthesia
——————————————— LuD[17] L R I
10 CT+EUS General Not listed None None
anesthesia
11 Our case 2022 cT General' 35 min None None
anesthesia

Ut — upper thoracic esophagus; Ce — cervical esophagus; SEMS — self-expanding metal stent. Duration — time from FB ingestion to

endoscopic removal.

We then did not perform wound closure, resulting in a good
clinical course. Regarding complications, there was only 1 case
of perforation due to the treatment and 2 cases of postoper-
ative fever, with no cases resulting in stenosis or additional
surgery. In Case 4, a SEMS was inserted because perforation
was grossly evident. In the other cases, postoperative CT was
not performed, so it was not possible to prove the presence

of perforation, but intraoperative and postoperative findings
indicated that there was no perforation. Postoperative antibi-
otics were used in Cases 2, 5, and 9 but not in the other cases.
If a postoperative fever or an elevated white blood cell count
or C-reactive protein level occurs, antibiotics should be used
to prevent mediastinitis.
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This method is considered to be an effective treatment for cas-
es of esophageal foreign bodies that had become completely
embedded. However, it does not apply to cases in which it is
clear that a completely embedded foreign body has damaged
the muscle layer, those in which a foreign body perforates out-
side the esophageal wall, and those in which the aorta or tra-
chea are damaged; these can be diagnosed with preoperative
CT. In addition, we need to keep in mind the possibility that
foreign bodies may not be discovered even if a mucosal inci-
sion is performed. Moreover, it is desirable that this treatment
be performed by an endoscopist who is familiar with ESD pro-
cedures under an adequate medical system.
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Conclusions

Since esophageal foreign bodies can cause perforation, pene-
tration, or mediastinitis if left untreated, it is desirable to re-
move them immediately upon being diagnosed. There is a
possibility that foreign bodies that have become completely
malpositioned in the esophageal wall can be removed by en-
doscopic mucosal incision. Endoscopic removal should be per-
formed under a system in which an accurate localized diag-
nosis with CT and EUS is possible and transition to a surgical
procedure can be easily made.
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