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ABSTRACT

Introduction: Jujube pits and fishbones are common
ingested foreign bodies leading to intestinal perforation. Their
clinical presentation is often atypical, with patients frequently
lacking a history of ingestion and less than 50% showing
pneumoperitoneum on plain films. Accurate diagnosis is
challenging, emphasising the critical role of radiologists and
Computed Tomography (CT) imaging.

Aim: To compare the clinical and imaging characteristics of
intestinal perforations caused by jujube pits and fishbones.

Materials and Methods: The present retrospective analysis
was conducted on patients with surgically or endoscopically
confirmed perforations caused by jujube pits (n=17) and
fishbones (n=15) in the Affiliated Yixing Hospital of Jiangsu
University, Yixing, Jiangsu, China, between January 2016
to September 2024. All patients underwent conventional
or contrast-enhanced CT scans using dual-source 64-
slice scanners. Imaging parameters included Multiplanar
Reconstructions (MPRs), Maximum Intensity Projection (MIP),
and Volume Rendering (VR). Clinical and imaging features,
including foreign body type, location, intestinal wall thickening,
and pneumoperitoneum, were analysed. Numerical data and
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INTRODUCTION

Jujube pits and fishbones are among the most commonly ingested
foreign bodies, leading to intestinal perforation. Compared to
other causes of non-traumatic intestinal perforation, the clinical
presentation of perforation caused by foreign bodies is often atypical.
Patients frequently lack a clear history of foreign body ingestion, and
less than 50% exhibit pneumoperitoneum on abdominal plain fims
[1]. These factors complicate the diagnostic process for Emergency
Physicians. Accurate preoperative diagnosis is essential for selecting
the appropriate treatment approach. Consequently, Radiologists play
a critical role in accurately identifying imaging features and providing
precise diagnoses. CT and its associated reconstructions are the most
valuable tools for diagnosing and locating foreign bodies [2]. Several
reports have documented management approaches for fishbone-
induced intestinal perforation, with open surgical intervention being
the most common approach, followed by endoscopic treatment
and conservative management in select cases [1,3-5]. In contrast,
limited data exist regarding optimal treatment strategies for jujube pit-
induced intestinal perforation [6,7]. Li F et al., reported a case series
of 18 patients with jujube pit-induced gastrointestinal perforations, of
which 15 underwent surgical intervention while three were managed
conservatively [7]. Currently, it remains unclear whether similar
treatment algorithms should be applied for perforations caused by
these two distinct types of foreign bodies. The present study aimed
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categorical variables were compared using student’s t-test and
Chi-square test, respectively.

Results: Patients in the jujube pit group were older than those
in the fishbone group (77.3+17.0 vs. 66.9+14.7 years). A marked
female predominance was observed in the jujube pit group (male:
female ratio 3:14), contrasting with the relatively balanced gender
distribution in the fishbone group (7:8). However, neither age nor
gender distribution showed statistically significant differences
between the groups. The jujube pit group exhibited significantly
higher White Blood Cell (WBC) counts (13.8+4.3x10%L vs.
10.5+3.9x10%L, p=0.033) and more frequent bowel oedema
(15/17 vs. 6/15, p=0.008) and fatty infiltration (16/17 vs. 9/15,
p=0.027) compared to the fishbone group. The ileum was the
most common perforation site (66%). Surgical management
was required in 29 cases (72% primary repair, 28% resection),
with three fishbone cases treated endoscopically. The jujube pit
group had significantly longer hospital stays (p<0.05).

Conclusion: Jujube pits cause more severe inflammatory
responses and tissue damagethanfishbones, often necessitating
surgical intervention. Recognising these differences can guide
appropriate treatment strategies for intestinal perforations
caused by these foreign bodies.

Computed tomography, Ingested foreign bodies, Intestinal perforation

to compare the clinical and imaging features of intestinal perforations
caused by these two foreign bodies to facilitate correct diagnosis and
treatment.

MATERIALS AND METHODS

The present retrospective observational study was approved by the
Institutional Review Board of the hospital (NO.2025112). Data was
retrieved from patients with surgically or endoscopically confirmed
intestinal perforations caused by jujube pits or fishbones between
January 2016 and September 2024.

Inclusion and Exclusion criteria: The inclusion criteria comprised
of cases with confirmed intestinal perforation due to either jujube pits
or fishbones, as verified by surgery or endoscopy. Exclusion criteria
were: Intestinal perforations caused by other foreign bodies and
cases with significant CT image artifacts that impaired diagnostic
assessment. Based on these criteria, three cases were excluded
which involved perforations caused by other foreign bodies and one
case where CT artifacts substantially hindered evaluation. Ultimately,
the study cohort consisted of 17 patients with jujube pit-induced
perforations and 15 patients with fishbone-induced perforations.

Study Procedure
CT imaging was performed using a dual-source 64-slice scanner
(Siemens Medical Systems, Germany) or a 64-slice scanner (Toshiba).
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Contrast-enhanced images were acquired after intravenous injection
of 1.5 ml/kg of iopromide (Ultravist 370; Bayer Schering, Berlin,
Germany) at a flow rate of 3-5 mL/s. Scanning parameters included
a Field Of View (FOV) of 40 x 40 cm, a matrix size of 512 x 512, and
a slice thickness of 1 mm. MPRs, MIP, and VR were performed to
assess the complete morphology of the foreign bodies.

Clinical presentations including abdominal pain duration, peritoneal
signs, fever, nausea/vomiting were systematically evaluated, along
with laboratory parameters (WBC count and neutrophil percentage).
Radiological assessment focused on foreign body localisation,
intestinal wall oedema, pneumoperitoneum, and signs of intestinal
obstruction. Clinical and imaging characteristics were compared
between the two patient groups (jujube pits and fishbones).

STATISTICAL ANALYSIS

Numerical data and approximately normally distributed data
were analysed using student’s t-test. Categorical variables were
compared using the Chi-square test or Fisher's-exact test (for small
samples or highly imbalanced table cells). Statistical analyses were
conducted using Statistical Package for Social Sciences (SPSS)
software (version 22; IBM, Armonk, NY, USA), with a two-sided
p<0.05 considered statistically significant.

RESULTS

The patients’ ages ranged from 31 to 92 years, with no significant
difference in average age between the two groups. The sex ratio
was also similar, although the jujube pit group had a slightly higher
proportion of female patients. The WBC count in the jujube pit
group (13.8+4.3x10%L) was significantly higher than in the fishbone
group (10.5+3.9x10%L) (p=0.033). No significant differences were
observed in the duration of abdominal pain or neutrophil proportion
(N%) between the groups. Detailed findings are summarised in
[Table/Fig-1].
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endoscopically. Comparative analysis revealed significantly longer
hospitalisation durations in the jujube pit group compared to the
fishbone cohort (p<0.05) [Table/Fig-8].

During the minimum 3-month follow-up period, all conscious
patients demonstrated favourable recovery without complications.
A single mortality case occurred in an 80-year-old female from the
jujube pit group with pre-existing cerebral infarction. This patient
developed aspiration-induced cardiopulmonary arrest at disease
onset, subsequently progressing to septic shock.

DISCUSSION

Jujubes, a traditional Chinese food believed to enhance physical
fitness, have sharp ends that facilitate intestinal wall penetration
[7]. Fishbones are another common cause of intestinal perforation
[1]. CT is a sensitive and accurate imaging modality for identifying
perforations caused by ingested foreign bodies [7]. Key imaging
features include intestinal wall thickening, fatty infiltration, bowel
obstruction, pneumoperitoneum, and identification of the
foreign body within the intestinal loops [1]. However, this study
highlights previously unreported differences in clinical and imaging
manifestations between perforations caused by jujube pits and
fishbones.

Patients with jujube pit perforation exhibited higher WBC counts,
suggesting more severe inflammatory responses. Intestinal wall
edema and fatty infiltration were also more pronounced in the jujube
pit group, indicating greater mechanical damage and intestinal
wall injury [8]. These findings suggest that jujube pits cause more
significant tissue damage, often necessitating surgical intervention.
In contrast, some fishbone perforations resulted in milder injuries,
consistent with micro-perforations that may be amenable to non-
surgical management [3-5]. Accurate identification of the causative
foreign body is therefore crucial for treatment selection [9].

Chi-square and
Parameters Jujube pit Fishbone Total t value p-value

Male 3 7 10

Gender %?=3.124 0.128
Female 14 8 22

Age (years) 73.3+17.0 66.9+14.7 70.3+16.1 t=1.123 0.270

Abdominal pain duration (hours) 28.56+40.9 29.7+£35.4 29.1.0+37.8 1=.093 0.927
Yes 14 8 22

Peritonitis %?=3.124 0.128
No 3 7 10
Yes 8 6 14

Nausea and vomiting %?=0.161 0.735
No 9 9 18
Normal (<37.3°C) 6 8 14

Fever Low-grade (37.3°C-38.0C) 6 6 12 %?=2.838 0.242
Moderate-grade (38.1°C-39.0°C) 5 1 6

WBC (10%L) 13.8+4.3 10.5+£3.9 12.2+4.4 t=2.241 0.033

Neutrophils proportion 85.1£9.4 80.7+8.8 83.0+9.3 t=1.367 0.182

[Table/Fig-1]: General characteristics and clinical data comparison of patients with jujube pit and fishbone perforation.

CT imaging revealed jujube pits and fishbones either lying adjacent
to or penetrating the intestinal wall. Jujube pits appeared as
hollow, spindle-shaped hyperdense objects [Table/Fig-2,3],
while fishbones appeared as linear or curvilinear hyperdense
objects [Table/Fig-4-6]. The average length of jujube pits causing
perforation was 3.0+0.3 cm, similar to that of fishbones (3.1+0.7
cm). The ileum was the most common perforation site (21 cases),
followed by the sigmoid colon, transverse colon, duodenum, and
jejunum [Table/Fig-7].

Among the 29 patients who required surgical intervention (either
open or laparoscopic approach), 21 (72.4%) were treated with
foreign body extraction and primary intestinal wall repair, while 8
(27.6%) underwent segmental intestinal resection. Additionally, three
cases of fishbone-induced perforation were successfully managed

Despite the more severe tissue damage caused by jujube pits, their
detection on CT can be as challenging as that of fishbones. Foreign
body detection depends on size, density, and orientation. Subtle
fishbones may be obscured by intestinal contents, while jujube pits,
with lower attenuation than fishbones, can also be difficult to identify
[1]. When foreign bodies are not parallel to the scanning plane, CT
reconstructions and appropriate window settings can enhance
detection [10].

In the present study, the ileum was the most common perforation
site for both jujube pits and fishbones, consistent with previous
research [7,8]. The average length of the foreign bodies causing
perforation (approximately 3 cm) slightly exceeds the typical width
of the small intestine, making them more likely to become lodged
and penetrate the intestinal wall during peristalsis [11].
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[Table/Fig-2]: CT scan of a 65-year-old male presenting with abdominal pain.
Axial CT image: (a) reveals a spindle-shaped shadow (long arrow) lodged within
the ileum, accompanied by intestinal wall oedema (short arrow) and fat infiltration
(arrowhead); (b) Coronal CT MPR demonstrates small intestinal obstruction (short
arrow). No pneumoperitoneum is observed on the CT images. Surgical intervention
confirmed the foreign body as a jujube pit.

[Table/Fig-3]: A 73-year-old female presenting with abdominal pain. Oblique coro-
nal CT Multiplanar Reconstruction (MPR): (a) shows a spindle-shaped shadow (long
arrow) in the sigmoid colon, accompanied by colonic wall oedema (short arrow), fat
infiltration (arrowhead), and localised pneumoperitoneum (black arrow). CT VR (b)
clearly displays the hollow spindle-shaped foreign body, identified as a jujube pit.
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[Table/Fig-4]: A 58-year-old female presenting with abdominal pain. Coronal CT
Multiplanar Reconstruction (MPR): (a) reveals a hyperdense linear foreign body (ar-
row) in the ileum. Another coronal CT Multiplanar Reconstruction (MPR); (b) shows
subdiaphragmatic free gas (arrowhead). Surgical findings confirmed the foreign
body as a fishbone.
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[Table/Fig-5]: A 48-year-old female presenting with abdominal pain after consum-
ing fish. Oblique coronal CT MPR: (a) demonstrates a hyperdense linear foreign
body (long arrow) in the ileum, accompanied by intestinal wall oedema (short arrow)
and fat infiltration (arrowhead); CT VR (b) clearly displays the hyperdense fishbone
(long arrow).

[Table/Fig-6]: A 71-year-old male presented with abdominal pain. Axial CT
imaging (a) demonstrated a hyperdense, curvilinear foreign body (arrow) within the
transverse colon. Subsequent endoscopic examination revealed the foreign body
penetrating the colonic wall (b). The object, later identified as a fishbone (c), was
successfully retrieved via endoscopy.
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Chi-square

Parameters Jujube pit | Fishbone | andtvalue | p-value

LRFBR 5 7

LFBRIR 7 2
Treatment 42=6512 | 0089
process EFR 0 3

OPE 5 3

Surgical 92,4282 | 7074282 |  t=2.169 0.038
Duration (Min)
Blood loss (mL) 43.8+26.9 | 30.3+28.7 t=1.372 0.180
Length of stay 15.5+3.9 | 12.1+3.2 t=2.620 0.014
(days)

[Table/Fig-8]: A comparison of the patient's treatment status and prognosis.
LRFBR: Laparoscopic removal of foreign body and bowel repair; LFBRIR: Laparotomy for foreign

body removal and intestinal repair; EFR: Endoscopic foreign body removal; OPE: Open partial
enterectomy.

Free pneumoperitoneum was observed in only seven patients,
aligning with prior studies [7,8]. The absence or limited presence
of free gas can result in a negative pneumoperitoneum sign on
plain abdominal films, which are of limited diagnostic value for
intestinal perforation. CT with MPR offers superior diagnostic
accuracy for perforations caused by ingested foreign bodies
[9,12]. In rare cases, foreign bodies may completely penetrate
the intestinal tract and involve adjacent organs [2]. One such
case in the present study involved a fishbone fully penetrating
the intestine, enveloped by inflammatory tissue without affecting
surrounding organs.

Limitation(s)

The present study has several limitations. First, the small sample
size (32 patients total: 17 with jujube pits and 15 with fishbones)
results in limited statistical power, particularly for subgroup analyses.
Second, its retrospective design may introduce selection bias,
and there is a risk of incomplete data collection, which may not
be fully addressed in the methods. Finally, being conducted at a
single institution in China, where jujube consumption is common,
the findings (especially regarding jujube pits) may have limited
generalisability to other geographic regions or populations with
different dietary habits.

CONCLUSION(S)
Significant differences in intestinal wall oedema, fatty infiltration,
and WBC counts were observed between perforations caused

Chi-square
CT signs Jujube pit Fishbone Total and t value p-value

Length of foreign body ingested (cm) 3.0+0.3 3.2+0.8 3.1+0.5 1=0.699 0.498
Duodenum 1 0 1
Jejunum 0 2 2

Location lleum 12 9 21 %?=5.581 0.233
Transverse colon 0 3 3
Sigmoid colon 4 1 5
Yes 15 6 21

Bowel oedema %?=8.219 0.008
No 2 9 11
Free 4 3 7

Pneumoperitoneum Localised 7 4 11 x?=1.126 0.569
No 6 8 14
Yes 7 5 12

Ascites %2=0.209 0.726
No 10 10 20
Yes 16 9 25

Fatty infiltration x?=5.428 0.033
No 1 6 7
Yes 9 7 16

Intestinal obstruction %2=0.125 1.000
No 8 8 16

[Table/Fig-7]: Comparison of CT signs between patients with jujube pit and fishbone perforation.

by jujube pits and fishbones. Recognising these differences
can aid in accurate diagnosis and guide appropriate treatment
strategies.
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