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1 | INTRODUCTION

Foreign body (FB) ingestion is a common emergency worldwide, and
can be characterized by the severe complication of esophageal perfo-
ration, especially when sharp pointed objects are involved.

The jujube fruit is a drupe with one pit at its center. Its size varies
from thumb-size to golf ball-size (approximately 42 mm) with a round
or oval shape. The jujube pit has a characteristic sharp, pointed, oval
shape, and can be up to 4.0 cm in the long axis.

The consumption of jujube fruits has a 4000-year history in
China, and it is eaten both fresh and dried. Consumption with the
pit is common in north China. Unfortunately, jujube pit ingestion
can cause an impaction emergency, a frequent emergency in North
China. There is a peak incidence around the Chinese Dragon Boat
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Objective: To study the emergency management of esophageal jujube pit ingestion.
Study Design: Retrospective case series.

Methods: A retrospective study of 114 consecutive cases of jujube pits esophageal
impaction during 3 months was performed.

Results: One hundred and fourteen cases were confirmed as jujube pit esophageal
impaction using contrast-enhanced radiography. All jujube pits were retrieved using
rigid esophagoscopy under general anesthesia as outpatients, except one case where
a direct laryngoscope was used. In four cases, esophageal perforation was found, the
patients were treated with conservative measures, and none died.

Conclusion: Jujube pit esophageal impaction is characterized by a high incidence of
perforation. The conservative management of cervical perforation is effective in this

study. Rigid esophagoscopy under general anesthesia is safe for jujube pit esophageal

esophageal, foreign body impaction, rigid esophagoscopy

Festival. To celebrate the festival, the food named Zong zi, made
by the combination of rice and raw jujube fruit with pit, is very
popular.

Robert Chisholm first introduced jujubes to America, from
Europe, and they were planted in Beaufort, NC, in 1837. The con-
sumption of jujube fruits is popular throughout Asia because of the
nutritional value discovered by scientific investigation and the help of
an online sales company.2® The potential risk of jujube pit impaction
in the esophagus is gradually increasing with its commercial globaliza-
tion. There are few studies in the English literature on the emergency
management of jujube pit esophageal impaction, except for one case
report of a jujube pit causing a perforated bowl in 1964.% In addition,
there is no standard protocol for the emergency management of
esophagus perforation, especially for jujube pits.?
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Therefore, to meet this shortfall, a retrospective study was

conducted in 114 patients with jujube pits impacted in the esophagus.

2 | MATERIALS AND METHODS

21 | Patients

A total of 143 consecutive patients with esophageal foreign bodies
were managed during 3 months in Beijing Tongren Hospital. One
hundred and fourteen patients were diagnosed with jujube pit impac-
tion in the esophagus and they were all given informed consent to
participate in our research. The group of jujube pit esophageal impac-
tion consisted of 40 men and 74 women, ranging in age from 19 to
88 years old. All had a history of FB ingestion, and symptoms of
obvious persistent FB sensation in the root of the neck, odynophagia,
and dysphagia. None of the patients had a history of esophageal
disease. The detailed characteristics of the patients are shown in
Table 1. Ethical approval was obtained from the Institutional Review
Board at Beijing Tongren Hospital, Capital Medical University, China
(No. TRECKY2017-014).

2.2 | Diagnosis

After performing a prompt and thorough history and physical
exanimation, contrast-enhanced radiography was used to provide
clues about the presence and location of the radiolucent foreign bod-
ies. Subcutaneous emphysema in the neck is a very important symp-
tom that indicates perforation of the cervical esophagus, and the
examination should be meticulous to exclude such a problem.

Barium radiographic evaluation of the esophagus is classically
used for radiolucent foreign bodies. To exclude esophageal mucosa
injury with doubtful perforation, we used angiografin (76% meglumine
diatrizoate compound) as the contrast agent for radiography.

Whenever perforation of the esophagus is indicated, it is impera-
tive to use computed tomography (CT) to examine the neck and supe-
rior mediastinum. When odynophagia is the main complaint with
sialorrhea and/or regurgitation, any radiography with barium or
angiografin, where there is a high risk of pulmonary aspiration, is
contraindicated. For those patients with no obvious history of FB
ingestion and those with symptoms of dysphagia, a CT scan is also

indicated.

TABLE 1 Summary of 114 cases of

jujube pit esophageal impaction e Number
19-35 13
36-50 28
51-65 41
66-80 26
>80 6

Total 114

2.3 | Management

Transoral rigid esophagoscopy was mainly used under general anesthe-
sia to treat the patients. Once the shape and position of the jujube pit
was confirmed, appropriate instruments, such as alligator forceps, were
used. Where there were no contraindications for the use of general
anesthesia, the operation was performed with a rigid esophagoscope.
In those cases with chronic diseases, such as hypertension, diabetes
mellitus, coronary heart disease, and mental health diseases, an emer-

gency operation was performed under a peri-operation preparation.

24 | Maneuver of the rigid esophagoscope

Because both sides of the jujube pit are sharply pointed, the pits often
injure the mucosa with no perforation. The key point in the procedure
is turning and extracting the pit to withdraw its point while avoiding
perforation. In the case of perforation of the esophagus, a naso-
gastric tube was simultaneously set. To avoid iatrogenic complica-
tions, such as loosening of a tooth, dislodging, or fracture of teeth or
inadvertent impalement of the lip against a tooth and laceration, moist
gauze was used to protect the teeth against the rigid instruments. In
addition, a full examination of the esophagus was performed after
removing the jujube pits to evaluate for multiple foreign bodies,
esophageal injury, and underlying esophageal disorders, for example,

neoplasm, stricture, or eosinophilic esophagitis.

2.5 | Postoperative management

Resumption of the oral diet depends on the esophageal mucosa. Gen-
erally, patients with no obvious mucous injury had an uneventful
recovery and were discharged home with feeding starting 4 to 6 hours
later. Patients for whom perforation was suspected were treated with
broad-spectrum antibiotics and advised to stop oral feeding. It
was imperative that continuous monitoring of the symptoms of
odynophagia, chest pain, neck pain, fever, and cutaneous emphysema
in the neck were performed. If perforation with small leaks in the cer-
vical esophagus is identified, the patient should be admitted and
closely monitored. They should be given intravenous, broad-spectrum
antibiotics to cover the flora of the upper aerodigestive tract, total
parenteral nutrition (TPN), continuous transnasal gastric decompres-

sion, and Hy-blockers or proton pump inhibitors for 7 to 10 days until

Associated esophageal

diseases Dysphagia Frequency

No No 11.4%

No No 24.6%

No No 35.9%

No No 22.8%

No No 5.3%
100%
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History of jujube pits ingestion

* P/E: through physical examination

* Flexible laryngopharynscopy

* Perforation signs: Neck pain, swelling, and so forth

Radiography study:

¢ Perforation confirmed: CT

* No signs of perforation: Barium radiography;
* Perforation suspected: Angiografin radiography;

)

)

Confirmation and location of No sign of esophagus Cessation of oral diet
esophagus foreign bodies foreign bodies Closely monitoring for 3 days
l
* Prepare for general anesthesia Located in inlet or upper -
* Treatment of medical illness: esophagus Rigid esophagoscopy ‘
for example Hypertension, diabetes milieus
l Located in middle or lower . B
Esophagoscopy under general esophagus 4-{ Rigid or flexible esophagoscopy ‘
anesthesia

4-f No esophagus mucosa injury }—-{ Start oral diet 4 to 6 hours later ‘

Not oral diet until radiography

| FB successfully
removed

=,lEsophagus mucosa injure

confirmed no perforation
Broad-spectrum antibiotics

treatment for 3 days

‘-} Esophagus perforation

Cervical perforation: admitted

Thoracic perforation: referred to

—'{ FB remove failed }—*} Surgery retrieval

thoracic surgeon

Length < 30 mm, closely observe for 3 days with daily radiography ‘

| | FB passed into

stomach

Length > 30 mm, endoscopy retrieval ‘

FIGURE 1

the angiografin radiography is negative.® When there is a leak in the
thoracic segment, the patient is referred to a thoracic surgeon for
extensive management.® If there are signs of abscess formation, drain-
age is instantly performed and the time before the resumption of oral
diet was prolonged. The flowchart of emergency management of
jujube pits is shown in Figure 1.

3 | RESULTS

In this study, 143 cases of esophageal foreign bodies were found
during a period of 3 months. Except of 114 case of jujube pit were
confirmed, other FB ingestions were fish bones (16/143), poultry
bolus (6/143), dentures (5/143) and others (2/143). As showed in
Tables 1, 114 cases of jujube pit ingestion were present, comprising
79.7% (114/143) of the total. And there is a high incidence of 35.9%
in people who are between 51 and 65 years old. The other two

Flow chart of emergency management of jujube pit esophageal ingestion

relatively high incidences were in the age ranges of 36 to 50 and
66 to 80, which were 24.6% and 22.8%, respectively. None of these
cases presented with esophageal disease or symptoms of dysphagia.

In Table 2, we show that most impactions occurred in the
anatomic locations of inlet (C6-7) and upper (T1-2) segment of
the esophagus with rates of 55.3% (63/114) and 33.3% (38/114),
respectively. Four cases presented with esophageal perforation
intra-operatively. Three of these were in the area of the inlet of the
esophagus. The other case of perforation occurred in the upper seg-
ment of the esophagus. As shown in Table 3, all four cases had a
long history of jujube pit ingestion over 12 hours up to 72 hours.
All of four cases of esophageal perforation treated conservatively
using the aforementioned methods lacked local and general compli-
cations (Table 4).

In this series (Table 2), there were only 7.9% (9/114) cases of
impaction of the mid-esophagus (T3-4) segment and 3.5% (4/114)
cases in the lower esophagus (T5). No perforations were found in
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TABLE 2 Anatomic locations of the jujube pit ingestion and
complications of esophagus perforation

Number Perforation of the
Anatomic location (percent) esophagus (percent)
Inlet of the esophagus (C6-C7) 63 (55.3%) 3(2.6%)
Upper esophagus (T1-T2) 38(33.3%) 1(0.9%)
Middle esophagus (T3-T4) 9 (7.9%) 0
Lower esophagus (T5) 4 (3.5%) 0
Total 114 (100%) 4 (3.5%)

TABLE 3 Duration of jujube pit impaction and complications

Perforation of

Duration Number the esophagus
<12 h 110 0
12-24 h 1 1
24-48 h 2
48-72 h 0 0
>72 h 1 1
Total 114 4

these locations. All cases confirmed with jujube pit impaction showed
signs of odynophagia.

All jujube pit ingestions were removed using rigid esophagoscopy
under general anesthesia, except case 1 of a large impaction in the
inlet of the esophagus. This case was a 72-year-old woman who com-
plained of swallowing a jujube pit for 3 days with progressive severe
odynophagia, sialorrhea, neck pain, and fever. In this case, an emer-
gency rigid esophagoscopy was performed under general anesthesia.
Intraoperatively, we found an oval jujube pit, sized 23 mm in its long
axis that was impacted in the inlet of the esophagus, and both its
sharp points penetrated into the mucosa (Figure 2). After it had been
extracted with the aid of a direct laryngoscope, a naso-gastric decom-
pression tube was simultaneously set. An oral diet was not started
until the radiography with angiografin showed no signs of perforation.
A broad-spectrum antibiotic was given as well as TPN therapy for
7 days.

Another three cases presented with perforations during the oper-
ation, and there were signs of odynophagia and neck pain. All were
cured after 7 to 10 days of continuous nasal-gastric decompression,
antibiotic therapy, TPN, and proton pump inhibitors. No abscesses

were found.
TABLE 4 Summary of four cases of esophageal perforations
Location of

Case Sex/years Duration perforation
1 F/72 80 h Cé6-7
2 F/58 32h C7-T1
3 F/50 26 h T1-2
4 F/72 15h Cc7

The same team performed all procedures that were described,
and the average operation time was approximately 3 minutes. There
were no signs of perforation, iatrogenic complications, multiple FBs,

or esophageal disease.

4 | DISCUSSION

4.1 | High incidence of jujube pit ingestion

In this study, the incidence of esophageal impaction of jujube pits is
high, accounting for 79.7% of a consecutive group of 143 patients.
Jujube (Ziziphus jujube Mill) is indigenous to China and is widely dis-
tributed in the north. Its fruits contain several constituents that are
considered to have multiple bioactivities, such as anti-inflammatory,
antioxidant, anti-insomnia, and immune-stimulating effects.” The
jujube pits are sharp and pointed as well as have a variable in size
up to 40 mm in their long axis (Figure 3). In contrast, the circo-
pharyngeal sphincter in the cervical esophagus is the narrowest area
in the gastrointestinal tract, at approximately 14 mm in diameter.®
The size of the pit as well as its shape is the reason for their fre-
quency of causing impaction. In view of the value of the jujube pit
as reported in the literature,” consumption of the raw jujube fruits
with pits is popular in north China, especially in adult people, lead-
ing to the high incidence of jujube pit impaction management in
ENT emergency.

4.2 | Signs & symptoms of jujube pit impaction

In this study, all cases with jujube pit impaction in the proximal
esophagus presented with odynophagia; four cases with cervical
perforation presented with continuing neck pain. These results are
higher than the 70% cases of perforation presenting with neck pain
that were reported by Hasimoto et al in a systematic review of
the literature.” The systematic review by Aronberg et al (2014)
showed that esophageal perforation due to a FB presenting with
odynophagia/neck pain accounted for 82.7%.> Unfortunately, there
is no detailed information on the cause of esophageal perforation. In
view of the sharp shape of the jujube pit and characteristic of esoph-
agus perforation, any patient presenting with odynophagia, neck
pain, and a history of jujube pit ingestion should receive a detailed

examination.!

Post-operative treatment

Operation methods & days Complications
RE + DL C/7 days No
RE C/10 days No
RE C/7 days No
RE C/7 days No

Abbreviations: C, conservative; DL, direct laryngoscopy; F, female; RE, rigid esophagoscopy.



Laryngoscope
1336 | yngoseor

WEI ET AL.

FIGURE 2

Jujube pits impacted in the inlet of the esophagus shown in CT scanning with image of axial (black arrow), sagittal (black arrow),

coronal (black arrow) and 3D reconstruction (white arrow). A, anterior; B, bottom; CT, computed tomography; L, left; P, posterior; R, right; T, top
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FIGURE 3 Jujube pits with various sizes

4.3 | Diagnosis and management of jujube pit
impaction

Patients with a definite history of jujube pit swallowing and who

present with odynophagia would indicate a jujube pit impaction in

the esophagus. Progressive severe odynophagia, dysphagia, or chest
pain indicates mucosa injury or extra-esophageal infiltration. When
subcutaneous emphysema in the neck is present, perforation
should be suspected. In this circumstance, barium radiography is
contraindicated. A contrast examination will generally be performed
to define its location, which is different from that of the guidelines
for managing ingested foreign bodies and food impactions publi-
shed by American Society for Gastrointestinal Endoscopy (ASGE) in
2011.! In those guidelines, a contrast examination is generally not
recommended because of the risk of aspiration. In this study, there
were no cases of aspiration. We used angiografin as contrast agent
in the case of sialorrhea and severe neck pain, which are signs of
an object impacted in the upper inlet of the esophagus, indicating
that the mucosa may be injured. The angiografin used in this study
is a compound of meglumine diatrizoate with 76% of iodine, which
is used in angiography. Whenever there was perforation, the
angiografin leaks outlined the size and position of the perforation.
Aspiration of angiografin was considered safer than barium.

In this study, all cases confirmed as jujube pit ingestion
received surgical intervention using the main rigid esophagoscopy.
Although 80% to 90% of the ingested objects could pass through
the gastrointestinal tract in the literature, there were no cases
of jujube pits passing spontaneously into the stomach in this
study.*®
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44 | Rigid vs flexible esophagoscopy of jujube pit
impaction

Emergency transoral esophagoscopy under general anesthesia to
remove the ingested object is reliable.!* However, the use of flexible

or rigid esophagoscopy is still controversial.

Having the advantages
of avoiding general anesthesia for majority of adults, flexible
esophagoscopy reduces the cost, and has good visualization. However,
in view of the sharp points of the jujube pits, which can injure the
mucosa with a high likelihood of perforation, it is difficult to grasp the
jujube pits with flexible esophagoscopy's small forceps. In addition,
jujube pits mainly located at the entrance of the esophagus, for exam-
ple, in this study, 88.6% of the jujube pit impaction cases were located
around the inlet of the esophagus, and this area has the limited work-
ing space and it is restricted for the flexible esophagoscope. To obtain
good visualization, air insufflation is used before the flexible endo-
scope enters the pyriform sinus or post cricoid area, which may result
in bad visualization of the inlet of the esophagus. In contrast, though
the rigid esophagoscopy has the disadvantages for needing for general
anesthesia and having the risk of tooth loss, the rigid esophagoscopy
can directly visualize the inlet of esophagus and provides a good view,
allowing the object to be grasped and withdrawn with the sharp points
trailing to avoid perforation. What is more, the rigid esophagoscopy
has larger forceps that can grasp the curved outwards jujube pits.?
The various forceps of rigid esophagoscope are showed in Figure 4,
and they are chosen according to the shapes and sizes of foreign bod-
ies. The head of most usually used alligator forceps (the leftmost one)
is about 26 mm long and can hold most jujube pits. As a consequence,
it is recommended that rigid esophagoscopy be used for the removal
of sharp, pointed jujube pits, especially in the inlet and upper seg-
ments of the esophagus. The flexible esophagoscopy may be more
suitable for cases with a small jaw, cervical deformities, severe spinal
arthritis or where an unsteady cervical vertebra is suspected. There
was a system review of 10 835 patients about esophageal foreign
bodies and the results showed that a flexible endoscopic was for
65.1% of patients and a rigid endoscopic approach was for 16.8% of

patients, but the foreign bodies were mainly stuck by fish or chicken
bones which were more liable for flexible endoscopic to grasp.® Chen
et al. showed that 8 out of 78 patients failed extraction using flexible
endoscopy.!* Zhang et al's research about 66 patients impacted
by jujube pits underwent a rigid esophagoscopy showed that
18 (27.27%) of these patients had previously undergone a flexible
esophagoscopy without FB removal.'?> However, in this study,
only one case (0.87%) failed and was retrieved later using a direct

laryngoscope.t

45 | Management of complications

Complications of perforation secondary to esophageal foreign bodies
are rare; there are fewer than 2% reported in the literature.*®> How-
ever, the incidence of perforation caused by jujube pits is 3.5%
(4/114) and the gross perforation rate is 2.8% (4/143) in this study,
which is higher than that reported in previous studies. However, the
causes of esophageal perforation in the literature are extremely het-
erogeneous.® For example, 79.7% of the foreign bodies found in this
study are jujube pits. By contrast, the most frequent impaction of the
esophagus in adults is a food bolus in South China, America, and other
European countries.*6*® We found that jujube pit impaction in the
esophagus is a common occurrence in normal adult, except in specific,
high-risk adults, such as those with underlying esophageal disease,
with the sequelae of intracranial injury, and those with dentures. The
characteristics of the size and sharp points of jujube pits may explain
this finding. The perforation rate seemed to correlate with the time of
duration of impaction.

There were no cases of mortality or complications in this study.
However, a pooled mortality of cervical perforation reviewed by
Biancari et al was as high as 5.9%.%7 This is partly because the causes
of esophageal perforation reported in the literature are extremely het-
erogeneous and partly because the cervical anatomical places may
limit the spread of infection and separates it from mediastinum as well

as because of the limited number of cases in this study.??°

FIGURE 4

Show of various rigid forceps
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5 | CONCLUSION

The pit has a characteristic sharp pointed oval shape, is prone to injure
the mucosa and is difficult to retrieve, causing a high incidence of
esophageal impaction and esophageal perforation. Rigid esophagoscopy
would be a safe and effective method for removing jujube pits. Further

study on comparison of rigid and flexible esophagoscopy is needed.
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