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Fishbone ingestion is a
non-negligible cause of intestinal
perforation

Wenwei Zuo*, Jiexin Bai'?*', Jing Wei? and Chuan Long!

'Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu, Sichuan, China, 2Eye College
of Chengdu University of Traditional Chinese Medicine, Chengdu, Sichuan, China

Foreign body ingestion (FBI) is considered a widespread global health concern,
with fishbone ingestion (Fl) occurring frequently. However, fishbone-induced
intestinal perforation (FIIP) remains rare and is frequently overlooked in the initial
differential diagnosis. A case involving a 39-year-old patient presenting with
acute abdominal pain was diagnosed as FIIP. Initial laparoscopic surgery was
followed by a laparotomy for fishbone removal, resulting in a favorable patient
recovery. The existing literature on FIIP is reviewed in this article. Reported cases
underscore the necessity of prompt identification of the perforation’s cause and
the critical role of thorough medical history-taking. Computed tomography (CT)
and ultrasonography are considered essential diagnostic tools in confirming the
condition. While ultrasonography serves as a rapid, non-invasive preliminary
examination, CT is regarded as more accurate and comprehensive. In regions
with high fish consumption, FIIP should be considered in adult patients, especially
the elderly. Retained fishbones may result in serious complications and should
be removed whenever feasible. Clinical education is considered vital in minimizing
delays in diagnosis and treatment. The least invasive treatment strategy should
be selected according to the patient’s clinical status.
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1 Introduction

Currently, over 4,000 peer-reviewed publications worldwide have reported clinical case
reports and case series related to foreign body ingestion (FBI). Most FBIs are expelled
spontaneously or result in minor mucosal injuries. However, in rare cases, sharp foreign bodies
may lead to gastrointestinal perforation, severe gastrointestinal hemorrhage, sepsis, hepatic
abscess, or even death (1-3). It is estimated that approximately 1% of all ingested foreign
bodies result in complications, such as mucosal injuries, impaction, or perforation (4). Among
these complications, up to 63% are attributed to fish bones, highlighting the clinical relevance
of fishbone-related injuries. While intestinal perforation is one of the rarest outcomes,
fishbone-induced intestinal perforation (FIIP) remains a distinct and potentially life-
threatening condition that warrants heightened clinical awareness (5). Gastrointestinal
perforations caused by the FBI have not received sufficient attention. In numerous low- and
middle-income countries globally, fish has emerged as a principal source of animal protein
and essential nutrients (6, 7). A case of terminal ileal perforation resulting from accidental
fishbone ingestion (FI) is presented. Given the absence of prior comprehensive reviews on
FIIP, a summary of all relevant studies is warranted. A comprehensive literature review was
conducted, focusing on clinical characteristics, patient demographics, diagnostic imaging,
surgical and conservative management strategies, and geographical patterns, to enhance
diagnostic accuracy and therapeutic outcomes.
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2 Case presentation

A 39-year-old male patient was admitted with a 3-day history of
abdominal distension. He had no significant medical history and no
prior abdominal surgeries. During this time, he reported decreased
appetite, absence of bowel movements for 2 days, fever peaking at
38.5°C, and chills. He attributed all symptoms to an upper respiratory
tract infection. Upon admission, nausea, vomiting, and diarrhea were
denied. Physical examination revealed abdominal distension, fever
(38.6°C), diffuse tenderness in the mid-to-upper abdomen, tympany
on percussion, abdominal guarding, and absence of rebound
tenderness. Laboratory tests demonstrated leukocytosis (WBC count:
11.78 x 10°/L), neutrophilia (NEUT count: 8.06 x 10°/L), and elevated
C-reactive protein (CRP) levels (244.75 mg/L). Computed tomography
(CT) scan revealed scattered gas and fluid in parts of the mid-to-upper
small intestine without notable dilation, areas of increased and hazy
fat density with patchy shadows in the abdomen, adjacent peritoneal
thickening, and an irregular arc-shaped hyperdense structure partially
penetrating the intestinal wall was identified within a segment of the
1),
approximately 3 cm in length (Figure 1). The patient subsequently

left mid-abdominal small intestine (Figure measuring
recalled ingesting a fishbone of similar length 3 days prior. Emergency
laparoscopic exploration was initiated and subsequently converted to
open laparotomy. Intraoperatively, marked dilatation of the small
intestine was observed, without bile leakage or purulent fluid in the
peritoneal cavity. An embedded fishbone was found lodged in the
terminal ileum (2cm from the ileocecal valve), with its tip
(approximately 0.5 cm long) protruding through the intestinal wall,
while the rest remained in the intestinal lumen. Mild adhesions,
localized inflammatory reaction, and minimal purulent exudate were
noted at the site of perforation, with no evidence of abscess formation
nearby. Through limited enlargement of the perforation site, a 3-cm-
long fishbone was completely extracted (Figure 2). The perforation site
was closed with four 4-0 absorbable sutures (Figure 2). A peritoneal

drain was placed adjacent to the perforation site in the peritoneal

10.3389/fmed.2025.1607262

cavity for drainage. An additional drain was positioned in the pelvic
cavity to prevent postoperative inflammatory exudate accumulation,
given that the pelvis is the lowest point of the peritoneal cavity when
upright. No evidence of ischemic necrosis in the small intestine was
observed, hence bowel resection was unnecessary. The procedure was
uneventful. The fishbone was successfully removed, and the intestinal
defect was repaired. The patient passed flatus on postoperative day 2,
resumed oral intake thereafter, had a bowel movement on
postoperative day 5, and was discharged on day 7.

3 Discussion

FBI may result in clinical outcomes ranging from mild symptoms
to life-threatening complications (8), most frequently observed in
children between 6 months and 6 years of age (9). Among adults, aside
from food bolus impaction secondary to underlying gastrointestinal
pathology, FBI is more frequently reported in elderly individuals,
patients with intellectual disabilities, individuals with alcohol use
disorder, incarcerated populations, and those with psychiatric
conditions (10). The majority of FBI cases are asymptomatic, with
gastrointestinal perforation constituting a rare complication,
occurring in less than 1% of cases (11, 12). Once perforation occurs,
the risk of localized infection, gastrointestinal hemorrhage, abscess
formation, peritonitis, and sepsis increases significantly.
Approximately 1 to 14% of patients may require surgical intervention
(11, 13-15). Ingestion of sharp objects—such as animal bones, sewing
needles, and toothpicks—represents the major risk factor for
gastrointestinal perforation caused by FBI (12).

The reported frequency of FBI varies considerably across
published studies. In adults, fishbones constitute the most frequently
ingested food-related foreign bodies, accounting for 9 to 45% of cases
(16). This variability is likely attributable to regional dietary practices,
increased consumption of fish as a protein source, and the recognized

health benefits associated with fish consumption (17, 18). Most

FIGURE 1

circle). (A) Oblique sagittal plane. (B) Coronal plane.
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Preoperative CT imaging of small bowel perforation caused by Fl, showing a linear hyperdense foreign body about 3 cm long in the small intestine (red
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FIGURE 2

The fishbone that had perforated the small intestine was removed during surgery. (A) Intraoperative findings revealed that the fishbone had perforated
the small intestine, and the wound was closed using 4-0 absorbable sutured. (B) The fishbone was successfully removed and displayed.

fishbones are sharp, small, and resistant to gastric acid, making them
particularly prone to causing intestinal perforation following
ingestion. FIIP typically occurs unintentionally and without the
patient’s awareness. When symptoms related to gastrointestinal
perforation emerge, patients often have difficulty recalling any history
of FBL. In the case presented, the patient initially sought treatment at
a local clinic for fever, abdominal distension, and anorexia over a
3-day period, during which an upper respiratory tract infection was
diagnosed. The accidental ingestion of a fishbone was recalled only
after the CT findings were disclosed. Based on both the literature
review and the current case, a multidimensional analysis of FIIP was
conducted (Table 1).

From 1949 to 2025, a literature search was conducted using search
engines including PubMed, Embase, MEDLINE, CINAHL, Ovid, and
Cochrane databases. The search terms included “fish bone,” “fishbone,”
“fish*} “seafood,” “intestinal perforation,” “bowel perforation,” “foreign
body,
“perforation*,” and “intestin*” Only articles specifically diagnosing

“ingestion,”  “peritoneal abscess,” “intestinal injury;’
intestinal perforation caused by fishbones were included in the study.
Patient characteristics were evaluated. Clinical and imaging findings,
subsequent management, and prognosis were determined. Full-text
articles of all articles meeting the inclusion criteria were obtained and
cross-checked for their references. A summary and analysis of all

available data were performed.

3.1 Diagnostic methods of FIIP

3.1.1 Medical history, physical examination, and
laboratory tests

With regard to medical history, most patients—particularly
elderly individuals—are unable to recall the unintentional ingestion
of fishbones, significantly complicating the diagnostic process (19).
FIIP commonly presents with nonspecific symptoms, including
abdominal pain, distension, fever, nausea, anorexia, rebound
tenderness, and abdominal rigidity. Laboratory tests typically reveal
elevated inflammatory markers in most FIIP patients (20-22), such as
increased WBC counts and CRP levels (23, 24). In the absence of a
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clear ingestion history, acute abdominal symptoms are frequently
attributed to alternative conditions such as cholecystitis, appendicitis,
peptic ulcer disease, or intra-abdominal malignancies (25-27). In our
FIIP case series, four patients were initially misdiagnosed with acute
appendicitis (28-31). While others were preoperatively misdiagnosed
with colonic diverticulitis (24) or ruptured abdominal aortic aneurysm
(32). Despite limitations arising from patient recall bias and the
nonspecific clinical presentation, identifying high-risk dietary
behaviors and early subtle manifestations through meticulous history-
taking remains essential, particularly in regions where fish constitutes
a dietary staple. A systematic approach to clinical history, combined
with appropriate diagnostic imaging, is crucial for reducing delays
in diagnosis.

3.1.2 Imaging examinations of FIIP

3.1.2.1 X-ray

X-ray can be utilized for the detection of ingested foreign bodies
and is particularly useful for identifying metallic objects (33-35), bone
tissue (36), and pneumoperitoneum (37). Relative to chicken bones,
which are almost always radiopaque (38), the radiolucency of
fishbones varies by species (39). Fishbones are typically small and
slender, and the perforations they cause are often minute. Even when
radiopaque, fishbones may become obscured by surrounding fibrin or
omental tissue following intestinal perforation. Additionally,
perforation sites are often associated with soft tissue swelling,
inflammatory changes, abscess formation, and fluid extravasation (29,
40), further masking the subtle osseous signal of the fishbone on
radiographs (Figure 3). Consequently, abdominal radiographic
findings are frequently unremarkable (41, 42). In a prospective study
involving 358 patients with suspected FI, plain radiography
demonstrated a sensitivity of only 32% (43). Therefore, the diagnostic
utility of plain abdominal X-rays in detecting ingested fishbones is
considered limited and unreliable.

3.1.2.2 CT scan
CT examination has played a significant role in the diagnosis of
FIIP. Among the 58 cases we collected, over half of the patients were
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TABLE 1 Previously published case reports and case series of fishbone-induced intestinal perforation, categorized by country, patient age, diagnostic method, type of fish, location, onset of symptoms or time of
ingestion, prognosis, and therapeutic interventions (N = 58).

Authors

Country
and region

Year of
publication

Age

Method of
confirmation

Fish species

Perforation
site

Secondary
segment

Fishbone
length (cm)

Time of
fishbone
ingestion or
onset of
symptoms

Main
intervention

Outcome
(recovered/
deceased)

Goh et al. (46) Singapore 2005 32 ST (Lap) Unknown SI Duo 3.0 5 days ST (Lap) Recovered
Volkl et al. (51) Germany 1997 57 CT Unknown SI Duo 2.0 10 days Duodenoscope Recovered
Chen et al. (89) China, Taiwan 2011 59 ST (Lap) Unknown SI Duo 4.0 2 weeks ST (Lap) Recovered
Con Tx (Abs +
Brandao et al. (20) | Portugal 2010 61 CT Unknown SI Duo Unknown 3 days Recovered
anticoagulation)
Wang et al. (21) United States 2020 63 CT Unknown SI Duo Unknown 1 month ST (Lap) Recovered
Wang et al. (41) China 2021 68 CT Unknown SI Duo 3.0 14 days ST (LS to Lap) Recovered
Yasuda et al. (140) | Japan 2010 73 CT Marbled sole SI Duo 4.0 3 days ST (Lap) Recovered
Nishino et al.
(104) Japan 2012 77 CT Unknown SI Duo 3.0 3 days Duodenoscope Recovered
Double-balloon Double-balloon
Shibuya etal. (52) | Japan 2008 33 Eel SI Jej 1.1 8 months Recovered
endoscopy endoscopy
Lin and Wu (48) | China, Taiwan 2012 45 CT Unknown SI Jej 3.0 3 days ST (Lap) Recovered
Dural etal. (118) | Turkey 2016 52 ST (LS) Unknown SI Jej Unknown 3 days ST (LS) Recovered
Jallali et al. (143) | United States 2024 55 CT Unknown SI Jej 2.3 2 days ST (LS) Recovered
Japanese red
Choi (14) South Korea 2014 57 ST (Lap) SI Jej 2.7 3 days ST (Lap) Recovered
rockfish
Rodriguez-
Hermosa et al. Spain 2009 58 ST (Lap) Unknown SI Jej 2.0 Unknown ST Deceased
(124)
Alkhatib et al. Double-balloon Double-balloon
United States 2013 67 Cyprinus carpio SI Jej 22 7 days Recovered
(53) endoscopy endoscopy
Mora-Guzman
o (40) Spain 2019 74 CT Unknown SI Jej Unknown 4 weeks Con Tx (Abs) Recovered
etal.
Drakonaki et al. Ultrasonography +
Greece 2010 78 Unknown SI Jej 35 3 days ST (Lap) Recovered
(50) surgical exploration
Dugas et al. (144) | France 2005 81 CT Unknown SI Jej Unknown 2 days ST (Lap) Recovered
Chiu et al. (22) China, Taiwan 2014 83 CT Unknown SI Jej 2.5 1 day ST (Lap) Recovered
Guillén-Paredes Dicentrarchus
Spain 2010 35 CT SI Tle 4.0 1 week ST Recovered
etal. (145) labrax

(Continued)
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TABLE 1 (Continued)

Authors Country Year of Age Method of Fish species Perforation Secondary Fishbone Time of Main Outcome
and region  publication confirmation site segment  length (cm) fishbone intervention (recovered/
ingestion or deceased)
onset of
symptoms
Kuo (23) China, Taiwan 2012 44 CT Unknown SI Ile 2.6 1 day Con Tx (Abs) Recovered
Chandrasinghe Sri Lanka 2015 45 ST (LS) Unknown SI Ile 2.0 3 days ST (LS) Recovered
etal. (146)
Saunders et al. England 2014 46 ST (LS) Unknown SI Ile Unknown 3 days ST (LS to Lap) Recovered
(28)
Wu (147) China 2014 48 CT Unknown SI Ile 35 5 days ST (Lap) Recovered
Song et al. (47) China 2020 57 ST (Lap) Argyrosomus SI Ile 1.7 3 days ST (LS to Lap) Recovered
argentatus
Hsu etal. (29) China, Taiwan 2005 62 ST (Lap) Gray snapper SI Ile 2.5 5 days ST (Lap) Recovered
Zhao et al. (148) China 2019 68 CT Unknown SI Ile Unknown 1 month ST (Lap) Recovered
Mutlu et al. (149) | Turkey 2012 69 CT Unknown SI Ile Unknown 2 days ST Recovered
Hassani et al. Morocco 2013 70 CT Unknown SI Ile Unknown 2 days ST (Lap) Recovered
(150)
Fantolaetal. (151) France 2011 75 ST (LS) Unknown SI Ile Unknown Unknown ST (LS) Recovered
Bhatia et al. (24) England 2006 85 ST (Lap) Rainbow trout SI Ile 4.0 3 days ST (Lap) Recovered
Masuya et al. (58) | Japan 2019 13 Ultrasonography + | Sea bream SI Ile, MD 2.0 4 days ST (LS) Recovered
CT
Wong et al. (30) Brunei 2005 21 ST (Lap) Unknown SI Ile, MD Unknown 1 day ST Recovered
Daniele et al. Australia 2015 42 ST (LS) Unknown SI Ile, MD Unknown 1 day ST (LS) Recovered
(152)
Wong et al. (30) Brunei 2005 49 ST Unknown SI Ile, MD Unknown 3 days ST Recovered
Mouawad et al. United States 2013 52 ST (LS) Unknown SI Ile, MD Unknown Unknown ST (LS) Recovered
(31)
Natsuki et al. (42) | Japan 2020 54 CT Unknown SI Ile, MD 2.0 1 month ST (LS) Recovered
Gongalves et al. Portugal 2016 61 CT Unknown SI Ile, MD 2.5 1 day ST (LS) Recovered
(60)
McDowell and United States 1982 72 ST Unknown SI Tle, MD 3.0 2 days ST Recovered
Bush (32)
Ward et al. (94) United States 2012 28 CT Northern pike SI Unknown 2.0 1 day ST (Lap) Recovered
Wu and Chiu China, Taiwan 2020 34 CT Unknown SI Unknown 2.8 1 day ST (LS) Recovered
(139)

(Continued)
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TABLE 1 (Continued)

Authors Country Year of Age Method of Fish species Perforation Secondary Fishbone Time of  Main Outcome
and region  publication confirmation site segment  length (cm)  fishbone intervention (recovered/
ingestion or deceased)
onset of
symptoms
Taguchi and Japan 2019 73 CT Yellowtail fish SI Unknown 5.0 2 month Con Tx Recovered
Kitagawa (112)
Lunsford et al. Tunisia 2011 76 ST (LS) Unknown SI Unknown 3.0 1 day ST (LS) Recovered
(49)
Lim and Siew (95) | Singapore 2011 81 CT Unknown SI Unknown 5.0 2 month Con Tx Recovered
Zhouetal. (153) | China 2023 41 CT Unknown LI App. 3.0 Unknown ST (LS) Recovered
Kuwahara et al. Japan 2019 55 CT Unknown LI Cec 2.0 Unknown ST (LS) Recovered
(19)
Ishimura et al. Japan 2006 79 CT Sea bream LI Cec 3.0 2 days ST (Lap) Recovered
(154)
Yamamoto et al. Japan 2015 69 CT Sebastes (fried) LI CO (AC) 2.0 8 weeks ST (Lap) Recovered
(155)
Chiu et al. (156) China, Taiwan 2009 60 CT Unknown LI CO (TC) 35 4 weeks ST (Lap) Recovered
Yuan et al. (141) China 2024 53 Unknown CT LI CO (TC) 3.0 1 month ST (LS) Recovered
Ueda et al. (82) Japan 2024 87 CT Unknown LI CO (SC) 3.0 1 day Colonoscopy Recovered
Saleem et al. (157) | Kuwait 2023 32 ST (Lap) Unknown LI CO (SC) Unknown 10 days ST (LS to Lap) Recovered
Cho (158) S. Korea 2014 42 CT Unknown LI CO (SC) 35 1 week ST (intraoperative = Recovered
cystoscopic
removal)
Watanabe et al. Japan 2010 61 CT Unknown LI CO (SC) 3.0 6 days Endoscopic Recovered
(108) extraction
Endoetal. (159) | Japan 2018 62 CT Unknown LI CO (SC) Unknown Unknown ST Recovered
Hawkyard et al. England 1931 62 ST (Lap) Unknown LI CO (SC) 5.1 3 days ST (Lap) Recovered
(160)
Fangetal. (109) China 2017 68 CT Unknown LI CO (SC) 5.0 1 day Colonoscopy Recovered
Yamashita et al. Japan 2022 64 CT Unknown LI Rectosigmoid Unknown Unknown ST Recovered
(161)

CT, computed tomography; MD, Meckel’s diverticulum; Con Tx, conservative treatment; ST, surgical treatment; LS, laparoscopic surgery; Lap, laparotomy; Abs, antibiotics; SI, small intestine; Duo, duodenum; Jej, jejunumy; Ile, ileum; LI, large intestine; Cec, cecum; CO,
colon; TG, transverse colon; SC, sigmoid colon; App., appendix; AC, ascending colon.
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FIGURE 3

with permission from Springer Nature.

The figure shows the X-ray after intestinal perforation caused by a fishbone. (A) The supine abdominal plain film shows dilated small bowel loops,
suggesting the possible presence of small bowel obstruction. There is no obvious radiopaque foreign body (black arrow). Adapted from reference (50)
with permission from Galenos. (B) The abdominal X-ray shows the formation of a localized central intestinal obstruction. Adapted from reference (139)

diagnosed with FIIP through CT (1 = 58, 35/58, 60.3%). Most patients
underwent an abdominal CT scan without oral contrast
administration. This approach is also supported by previous studies,
as the use of contrast agents may delay diagnosis and subsequent
intervention (44). Additionally, intravenous contrast may lead to
misinterpretation of fishbones as vascular structures, while oral
contrast can obscure radiopaque fishbones within the gastrointestinal
lumen (45). On CT imaging, perforation caused by foreign body
impaction is typically a gradual process; therefore, the presence of free
intraperitoneal air is uncommon. Instead, a localized inflammatory
response with fibrin deposition frequently occurs at the perforation
site. As a result, free air is often confined and manifests as small gas
bubbles or pockets in the mesentery near the site of perforation,
forming small gas pockets. As observed in the present case, localized
accumulation of small bowel gas and fluid was evident. On
non-contrast CT scans, fishbones often appear as linear hyperdense
structures (46). Whereas on contrast-enhanced CT, they are visualized
as more distinct high-density linear shadows (47). Additionally, CT
may also show increased density of peritoneal fat, thickening of the
peritoneum and bowel wall (48), inflammatory changes, edema (40,
49), abscess formation (14), and even obstruction (50) (Figure 4). CT
scans can generally estimate the approximate length and anatomical
location of the fishbone. However, definitive identification requires
surgical retrieval.

3.1.2.3 Endoscopy

Endoscopy is frequently utilized to evaluate symptoms resulting
from FBI, retrieval is generally successful when ingestion is confirmed,
particularly in cases where computed tomography fails to identify the
fishbone. When the foreign body is retained within the proximal
gastrointestinal tract, endoscopic diagnosis and intervention are more

Frontiers in Medicine

feasible. However, endoscopic management of intestinal perforation
secondary to FBI has rarely been reported (51-53) (Table 1). This
approach is typically reserved for patients who are asymptomatic at
the time of presentation.

3.1.2.4 Ultrasound

Foreign bodies, including radiolucent materials such as fishbones
and toothpicks, can be identified using ultrasonography due to their
high echogenicity and characteristic posterior acoustic shadowing
(54). Nevertheless, the widespread adoption of multidetector CT in
emergency departments has restricted ultrasound’s role in assessing
acute abdominal pain patients. Ultrasonography offers several
advantages over CT, including real-time imaging capability,
repeatability, portability, cost-effectiveness, absence of ionizing
radiation, and the ability to target symptomatic abdominal regions
through palpation-guided scanning (55). Ultrasound is generally
effective in assessing gastrointestinal perforations, perilesional tissue
changes, and luminal contents in superficial intestinal loops or colonic
segments. However, evaluation of deeper anatomical structures may
be limited (56). Advances in ultrasonographic technology have
significantly enhanced diagnostic capabilities, improving image
resolution in intestinal evaluations—even in obese patients or when
imaging deeper abdominal regions (57) (Figure 5). FBI is particularly
common among pediatric populations. As a radiation-free modality,
ultrasound holds unique diagnostic value in children, enabling
bedside localization of ingested foreign bodies and facilitating prompt
surgical removal. Previous studies have demonstrated the diagnostic
accuracy of ultrasound in detecting fishbones, typically visualized as
linear hyperechoic structures or calcifications, and in identifying
associated findings such as intra-abdominal fluid or masses (29, 50,
58, 59). In clinical and emergency settings, the speed, accessibility,
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FIGURE 4

Nature.

Abdominal CT after intestinal perforation caused by a fishbone. (A) The abdominal CT shows a radiopaque linear foreign body penetrating through the
ileocecal wall (white arrow). Adapted from reference (108) with permission from J-STAGE. (B) The non-contrast abdominal CT shows a 26-mm long
radiolucent linear shadow located within thickened bowel walls at both ends in the distal ileum (red circle). Adapted from reference (23) with
permission from Baishideng. (C) The CT scan reveals a linear calcified body that appears to penetrate the posterior wall of the duodenal bulb and
extends into the head of the pancreas. Adapted from reference (140) with permission from Springer Nature. (D) The abdominal CT shows patchy
exudation and high-density shadow stripes in the right lower abdomen (yellow arrow). Adapted from reference (141) with permission from Springer

radiation-free nature, and diagnostic precision of ultrasound make it
an effective first-line imaging modality, particularly in urgent
presentations of acute abdominal pain. However, when patient history
is unclear, physical findings are nonspecific, and imaging modalities
fail to identify the fishbone, laparoscopic or open surgical exploration
is required to confirm the diagnosis of FIIP (49, 60).

In conclusion, the timely selection of appropriate diagnostic
modalities is essential for the effective management of acute
abdominal conditions. In emergency settings, ultrasound serves as an
excellent first-line imaging modality, particularly when readily
available in the emergency department (61). When performed by
experienced operators, ultrasound can effectively identify linear
hyperechoic foreign bodies, such as fishbones, and is highly sensitive
in detecting abscesses and free intra-abdominal fluid. However, its
diagnostic accuracy may be compromised by the presence of intestinal
gas, potentially reducing its sensitivity for detecting foreign bodies.
Despite these limitations, ultrasonography remains a valuable,
non-invasive, radiation-free, and rapid screening tool, especially
during the initial evaluation of suspected gastrointestinal perforation.

However, CT remains the most effective imaging modality for
diagnosing gastrointestinal foreign bodies. It offers superior spatial
resolution and is particularly advantageous for detecting high-density
foreign bodies, as well as assessing associated inflammatory changes,
abscess formation, and perforation. Its diagnostic sensitivity far exceeds
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that of X-rays. CT also plays a critical role in determining the necessity
of surgical intervention (62). Compared to X-ray, which is typically
used for initial evaluation, CT provides more detailed and accurate
information regarding the location and impact of foreign bodies.

In certain cases, plain radiography may be performed for basic
assessment—particularly to evaluate the presence of free
intraperitoneal air or gastrointestinal perforation. However, its
sensitivity for detecting fishbones is relatively low, and it is limited in
visualizing foreign bodies, especially in the absence of free gas.

When retained fishbones are suspected in the upper gastrointestinal
tract (e.g., the esophagus or duodenum), or in the colon and rectum,
endoscopy serves as an effective diagnostic and therapeutic modality for
localization and retrieval. In situations where imaging and endoscopic
findings are inconclusive, or the patient’s clinical condition is unstable
and the diagnosis remains uncertain, exploratory laparotomy should

be considered as the definitive diagnostic and therapeutic approach.

3.2 Age distribution and time to
presentation of FIIP

Extensive epidemiological data have shown that FBI is most

prevalent among children aged 5 years or younger, accounting for
approximately 75% of documented cases (63). In contrast, the
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FIGURE 5

with permission from Oxford Academic.

Abdominal ultrasound for intestinal perforation caused by a fishbone shows the following. (A) The abdominal ultrasound examination reveals fluid
accumulation in the right lower abdomen (black arrow). Adapted from reference (29) with permission from Elsevier. (B) The transverse sonographic
image of the right periumbilical region shows a hypoechoic mass with a maximum diameter of 4.5 cm (thick black arrow), containing a thin linear
echogenic structure measuring 3.7 cm in length (white arrow), representing the fishbone. There is also a hypoechoic sentinel loop of small intestine
(asterisk) adjacent to the mass without peristalsis, connected to it via a 2-mm-wide linear hypoechoic sinus tract (thin black arrow). Note the intense
echogenicity of the omental fat surrounding the lesion. Adapted from reference (50) with permission from Galenos. (C) The abdominal ultrasound
shows a hypoechoic mass around the pancreas, with linear echogenic structures around the pancreas (white arrow). Adapted from reference (142)

incidence of FIIP is higher among older adults than in pediatric
populations (64-66). We conducted a statistical review of patient age
in published cases of FIIP. Notably, no cases were reported in infants
or toddlers. The youngest affected patient was 13 years old, and the
oldest was 87. The age distribution demonstrated right skewness, with
a marked predominance in older adults (Figure 6 and Table 1). The
absence of FIIP in very young children may be attributed to close
adult supervision during fish consumption, including removal of
fishbones or provision of boneless fish. Moreover, children possess
relatively larger tonsils and smaller oral cavities compared to adults,
anatomical features that may predispose them to oropharyngeal
foreign body impaction rather than gastrointestinal perforation.
Existing evidence suggests that younger children are more likely to
seek medical attention promptly, whereas elderly individuals often
delay seeking care (67). Our case analysis corroborated previous
findings, indicating that adults typically postpone medical evaluation
until approximately 3 days after FI or symptom onset (n = 51, 35/51,
68.6%). The longest reported interval from ingestion to perforation
extended up to 8 months (Table 1). This delay may reflect an
underestimation of the clinical risks associated with FI or a failure to
recall the ingestion event. Furthermore, elderly patients, who
commonly experience tooth loss or use dentures, exhibit reduced
tactile sensitivity and increased intestinal fragility with age.
Consequently, foreign body ingestion in adults is more likely to
remain undetected compared to children, resulting in subtler clinical
manifestations. Therefore, beyond established risk factors such as
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dentures and chicken bone ingestion, increased clinical vigilance
regarding FI is warranted in middle-aged and elderly populations.

3.3 Anatomic distribution of FIIP

Prior research has demonstrated that the anatomical distribution
of foreign bodies varies according to object type. Fishbones are
predominantly located in the tonsils (48.5%) and the base of the
tongue (25.0%) (68). In these regions, symptoms typically manifest
quickly and are often pronounced, prompting most patients to seek
medical attention within 2 h (69). In our analysis of FIIP cases, the
mean interval from ingestion or symptom onset to clinical
presentation was 14.6 days. After excluding two statistical outliers
(240 and 60 days), the adjusted mean presentation time was 8 days
(Table 1). These observations indicate that the anatomical site of
foreign body impaction correlates with the timing of presentation, the
nature of the foreign body, and patient age. For fishbones, even when
ingested intentionally, as in the case of our patient, the absence of a
foreign body sensation in the oropharynx, tonsils, and esophagus is
often perceived as safety. This perception significantly delays FI
presentation, thereby increasing the incidence of FIIP.

3.3.1 Small intestine

Anatomical configuration, luminal dimensions, and motility
characteristics of the gastrointestinal tract influence the localization
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of FIIP, with the small intestine being the most frequently affected
segment, accounting for 75.9% of cases (Table 2 and Figure 7). The
small intestine is a long, tubular structure approximately 6-7 meters
in length with an internal diameter of 3-4 cm (70). Its narrow,
tortuous lumen, high mobility, and variable loop positioning increase
the likelihood of foreign body impaction. Acute angulations, a
common occurrence (71), may alter fishbone orientation and increase
stress on the intestinal wall, promoting perforation. Among small
intestinal segments, the ileum is most frequently involved, accounting
for 45.4% of fishbone-related perforations (Table 2 and Figure 7).
Compared to the jejunum, the ileum has a smaller lumen, greater
length, more densely packed loops, and less vigorous peristalsis,
especially in the terminal ileum and at the ileocecal valve (72). These
anatomical and functional characteristics contribute to an elevated
risk of fishbone retention and subsequent perforation. Multiple studies
have identified the distal gastrointestinal tract, especially the ileum, as
a common site of perforation, with 182 patients (58.5%) exhibiting
involvement at this location (73).

In cases of FIIP, a distinct feature is the involvement of Meckel’s
diverticulum (MD) of the ileum, reported in eight patients (18.2%,
Table 1). MD is a congenital gastrointestinal anomaly characterized
by a small sac that protrudes from the small intestine wall. It is usually
asymptomatic but may occasionally result in clinical complications
(74). The prevalence of MD is estimated at approximately 2.2%, with
a higher occurrence in males than females (75). The primary
associated with MD
hemorrhage, intestinal obstruction, diverticulitis, intussusception, and

complications include gastrointestinal
ulceration, while perforation and volvulus are considered rare (76).
Foreign body-induced perforation of MD is exceedingly uncommon.
Anatomically, MD averages 2.9 cm in length and 1.9 cm in width and
features a significantly narrower lumen compared to the adjacent
small intestine. The impaction of a fishbone within MD increases the

10.3389/fmed.2025.1607262

likelihood of localized perforation (77). While most ingested foreign
bodies pass through the gastrointestinal tract without incident, the
fishbones associated with MD perforation in our series measured
approximately 2 cm in length (Table 1). It is hypothesized that, even
when the length of a fishbone or other foreign body is sufficient to
traverse the normal gastrointestinal tract, the presence of MD may
increase the risk of perforation. Surgical resection is generally
recommended for symptomatic MD (78). However, the management
of asymptomatic MD remains controversial. The estimated lifetime
risk of complications in individuals with MD is approximately 5-6%.
Accumulating evidence supports prophylactic resection of incidentally
discovered MD in the absence of complicating factors such as
peritonitis, hemodynamic instability, or ascites (79). In clinical
practice, clinicians should maintain a high index of suspicion for FBI
in patients with asymptomatic diverticula.

3.3.2 Large intestine

Previous studies indicate that the sigmoid colon and cecum in the
large intestine are common sites for foreign body perforation (80). The
tortuous configuration and angulated structure of the intestinal
lumen, coupled with relatively thin intestinal walls (81), predispose
sharp or elongated foreign bodies to impaction at anatomical flexures,
particularly near the ileocecal valve and rectosigmoid junction.
Although fishbone-induced sigmoid colon perforation is rarely
reported (82), our analysis indicates that such perforations in the large
intestine occur most frequently in the sigmoid colon (50%), followed
by the cecum (21.4%) (Table 2 and Figure 7). This distribution is
attributed to the sigmoid colon’s anatomical characteristics, including
its narrow diameter, increased tortuosity (83), and persistent fecal
loading relative to other colonic segments (84). As water is absorbed
by the colonic mucosa (85), fecal material becomes firm, and the
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TABLE 2 Distribution characteristics of intestinal segment perforation caused by fishbones (N = 58).

ggffg:algge:tmal Subgroup Patients (No.) psrggg?:ﬁ)gno(%) Overall %/S)portlon
Duo 8 18.2 13.8
SI Jej 11 25.0 19.0
Ile 20 454 34.5
Unknown 5 11.4 8.6
14 24.1
Cec 3 214 5.2
CO (AQ) 1 7.1 17
LI
CO (TC) 2 143 34
CO (SC) 7 50.0 12.1
Rectosigmoid 1 7.1 1.7

Subcategory proportion refers to the proportion of a specific subgroup within its immediate superior category. Overall proportion refers to the proportion of perforation in a specific intestinal
segment in the overall intestinal perforations. SI, small intestine; Duo, duodenum; Jej, jejunum; Ile, ileum; LI, large intestine; App., appendix; Cec, cecum; CO, colon; AC, ascending colon; TC,

transverse colon; SC, sigmoid colon.
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Location-based heatmap of FIIP frequency. Created with BioRender.com.

vigorous peristaltic activity of the sigmoid colon elevates intraluminal
pressure, thereby increasing the risk of perforation. Situated in the
right iliac fossa, the cecum and ascending colon resemble sac-like
structures with a larger diameter than the descending colon, sigmoid
colon, and rectum, yet are anatomically constrained by a narrow
ileocecal valve (86), limiting the passage of foreign bodies. Once
lodged in the cecum, fishbones are more likely to perforate the thinner
posterior wall (87).

Penetration of the intestinal wall by fishbones frequently induces
localized inflammatory encapsulation and fibrotic barrier formation

Frontiers in Medicine 11

(88). As aresult, fishbones rarely achieve full transmural penetration;
when complete penetration occurs, they may migrate to adjacent or
distant anatomical sites. One rare but potentially fatal complication is
hepatic abscess formation following migration of a fishbone to the
liver (59). Multiple case reports have documented instances in which
ingested fishbones perforated the duodenum and subsequently
migrated to the liver, resulting in hepatic abscesses (46, 89). In rare
cases, such migration has been associated with serious vascular
complications, including portal vein thrombosis and fistula formation
involving the inferior vena cava (20, 21).
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3.4 Intervention methods of FIIP

FBI and food bolus impaction are commonly encountered in
clinical practice. Over 80% of ingested foreign bodies pass through the
gastrointestinal tract spontaneously, without requiring medical
intervention. Endoscopic removal is indicated in approximately 20%
of cases, whereas surgical intervention is required in fewer than 1% of
patients (90). However, intestinal perforation secondary to FBI often
necessitates surgical management (91). In our analysis of 58 cases of
FIIP, 79.3% of patients underwent surgical treatment, 12.1% received
endoscopic extraction, and 8.6% were managed conservatively
(Table 3). When fish bone ingestion is suspected as the cause of
abdominal symptoms, diagnostic and therapeutic procedures should
be conducted in accordance with established clinical protocols
(Figure 8).

3.4.1 Conservative management

In cases with benign CT findings, such as the absence of
peritoneal fluid, abscesses, pneumoperitoneum, fat stranding, or
bowel wall thickening, or if these findings remain stable on serial
CT scans, conservative management may be appropriate (92).
Non-operative treatment of FIIP may also be appropriate for
patients with stable vital signs, mild peritoneal signs, or
contraindications to surgical intervention (93). For example, in the
FIIP case reported by Ward et al. (94), only localized abdominal
pain and mild leukocytosis with neutrophilia were observed,
without other abnormal findings. The patient was managed with
fasting alone, without antibiotics, and remained asymptomatic
during 1 year of follow-up after discharge. In other conservatively
treated cases, broad-spectrum antibiotics such as piperacillin-
tazobactam or amoxicillin-clavulanate were administered in
conjunction with bowel rest and supportive care (20, 23, 40).
However, effective physician-patient communication is essential to
ensure that patients are aware of the potential complications
Close
observation is necessary, and outpatient follow-up should

associated with conservative treatment. inpatient
be maintained for at least 1 year after discharge. Notably, there was
a rare case of spontaneous expulsion of a 4.5-cm fishbone in an
elderly patient with small bowel perforation, which occurred the
day before the scheduled surgical intervention, nearly 2 months
after ingestion (95). This unusual event may be explained by the
thicker portion of the foreign body remaining lodged within the
intestinal lumen, which eventually loosened and was
expelled naturally.

Conservative management of FBI necessitates careful evaluation
of potential complications (96). Foreign bodies lodged at perforation
sites may irritate surrounding tissues, leading to chronic inflammation
(97). Prolonged retention can result in the development of
inflammatory granulomas, enteric fistulas, or intra-abdominal
abscesses (98, 99). Elongated foreign bodies may also cause partial or
complete intestinal obstruction, particularly in cases involving luminal
stenosis, intussusception, or neoplastic lesions (100). Unstable
perforation sites may exacerbate symptoms, as intestinal peristalsis
can drive the object further into the bowel wall. If dislodged, the
foreign body may perforate other intestinal segments, leading to
peritonitis. Migration into adjacent organs—including the liver,
bladder, uterus, ureter, abdominal wall, or blood vessels—can result
in serious complications such infection,

as hemorrhage,
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pseudoaneurysm formation, thrombosis, abscesses, fistulae, or ectopic
inflammatory responses (101).

Given these risks, conservative treatment should be pursued
cautiously and only under close surveillance. This is particularly
important in cases where asymptomatic fish bones are incidentally
identified on imaging but remain in situ. For such cases, treatment
decisions should be highly individualized. Management should
be based on the morphology of the foreign body (e.g., sharpness,
length), its anatomical location, and the patient’s comorbidities. Blunt,
short, and well-encapsulated fish bones may be managed
conservatively, provided that patients undergo structured imaging
surveillance, such as repeating CT every 2-3 days initially, then
weekly, until the foreign body is expelled or becomes encapsulated and
stabilized within the surrounding tissue. In contrast, sharp, long, or
poorly fixed fish bones carry a higher risk of delayed perforation or
migration. In elderly patients or those with immunosuppression or
prior abdominal surgery, clinicians should maintain a lower threshold
for early removal, even in the absence of symptoms.

Anatomical location is a crucial factor in guiding management
decisions. Foreign bodies located near angulated or narrow segments
(e.g., the ileocecal junction or sigmoid colon) present a higher risk of
impaction or perforation, and may require earlier intervention. In
contrast, asymptomatic fish bones that are stable on imaging and
retained in the stomach or rectum are generally accessible and can
usually be safely removed via endoscopy. If endoscopic removal is not
feasible due to location or technical limitations, surgical consultation
should be considered.

For patients with severe comorbidities or poor surgical candidacy,
conservative management becomes even more critical. In these cases,
sharp foreign bodies retained in situ should be monitored closely with
regular imaging. The goal is to prevent delayed perforation or
migration, which could worsen the patient’s condition. For patients in
whom endoscopic removal is not feasible due to the location of the
foreign body, conservative management becomes paramount.
Alternative strategies, such as long-term observation and imaging
follow-up, should be considered. In the absence of surgical options,
the primary focus should be on minimizing further harm, managing
symptoms, and preventing complications through vigilant monitoring.

Opverall, conservative management of retained fish bones should
be carefully selected based on patient factors and the nature of the
foreign body, closely monitored, and promptly escalated if any signs
of clinical deterioration or complication arise.

3.4.2 Endoscopic treatment

Endoscopic intervention is considered necessary in approximately
10-20% of FBI cases (102). Esophagogastroduodenoscopy is widely
employed for the removal of upper gastrointestinal foreign bodies due
to its safety, cost-effectiveness, procedural efficiency, and low

TABLE 3 Distribution of interventions for intestinal perforation caused by
fishbones (N = 58).

Patients (No.) Proportion (%)

Con Tx 5 8.6
Endoscopy 7 12.1
ST 46 79.3

Con Tx, conservative treatment; ST, surgical treatment.
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FIGURE 8
Clinical management algorithm for suspected fishbone ingestion presenting with abdominal symptoms. Created with BioRender.com.

complication rate (103). Therefore, in cases of duodenal perforation  (Figure 9). However, reports of endoscopic management for lower
caused by FI, upper gastrointestinal endoscopy may be indicated for ~ gastrointestinal tract perforations remain limited (82). The advent of
patients with mild symptoms and hemodynamic stability (51, 104)  double-balloon enteroscopy has facilitated complete small intestinal
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examination and retrieval of retained foreign bodies, although the
technique remains technically demanding (105-107). In two
documented cases of fishbone-induced jejunal perforation, removal
was successfully achieved using double-balloon enteroscopy with a
snare, and both patients experienced no postoperative complications
with rapid recovery. For sigmoid colon perforations, sigmoidoscopy
equipped with a transparent cap enabled direct visualization and
successful foreign body extraction (82, 108, 109). Whether suturing is
required at the site of perforation remains unclear. In the seven cases
of FIIP managed by endoscopic removal collected in this review (51-
53, 82, 104, 108, 109), none reported the use of suturing. This may
be attributed to the sharp and slender nature of fishbones, which
typically result in small perforations that can be sealed by the
surrounding inflammatory response, even without sutures. Most
endoscopically treated cases did not present with peritonitis, and
leakage of intestinal contents was rarely observed (104). In contrast to
the others, one case documented the application of a clamp at the
perforation site following endoscopic removal. Possibly due to its
specific anatomical location. The sigmoid colon contains relatively dry
contents compared to other intestinal segments (110), which may
reduce the risk of intraperitoneal contamination. When perforation
occurs in other segments of the intestine, even if the defect is small or
encapsulated and the patient remains clinically stable, the risk of
peritonitis due to leakage of liquid intestinal contents after endoscopic
removal must still be carefully considered (111). At this stage, the
decision to pursue endoscopic management or to suture the
perforation site should be evaluated cautiously. Patients presenting
with localized abdominal symptoms and stable systemic status may
be candidates for conservative treatment using endoscopic techniques.
Importantly, conversion from endoscopic removal to surgical
intervention necessitates close multidisciplinary coordination and
must be performed with heightened vigilance.

3.4.3 Surgical treatment

Unlike most other cases of FBI, which seldom necessitate surgical
intervention, the majority of FIIP cases in our cohort (78.9%) required
operative management. In instances where patients presented with
severe acute abdominal pain, emergency surgery was performed
without a definitive diagnosis and occasionally even before CT scan
(50, 112). Although CT imaging has demonstrated high sensitivity
and specificity in detecting perforations caused by ingested foreign
bodies, it is often bypassed in life-threatening scenarios. Therefore, in
patients presenting with severe abdominal pain and suspected of FBI,
an emergency abdominal CT scan should be prioritized to guide
management decisions. Exploratory laparotomy is frequently
recommended in cases of acute abdominal pain, particularly when
signs of peritonitis are present or the diagnosis remains uncertain
(113). In conclusion, surgical intervention is typically required for
cases where conservative management or endoscopic retrieval has
failed, or when the fishbone poses significant risks, such as perforation,
obstruction, or infection. Both open and laparoscopic approaches
have demonstrated therapeutic efficacy; however, the selection of
surgical modality should be based on multiple factors, including the
anatomical location and dimensions of the foreign body, the patient’s
physiological status, and the extent of associated complications.

Laparotomy has traditionally been considered the gold standard
for the management of gastrointestinal foreign body removal. It offers
optimal visualization, operative access, and comprehensive exposure
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FIGURE 9

The figure shows the endoscopic findings of intestinal perforation
caused by a fishbone. Top image: Endoscopic findings of edematous
sigmoid colon mucosa. The fishbone is hidden within the edematous
sigmoid colon. Adapted from reference (82) with permission from
J-STAGE. Bottom image: The endoscopic image shows a tiny, sharp
object lodged in the wall of the distal jejunum. The object was
grasped with forceps and pulled out. Adapted from reference (52)
with permission from International Scientific Information, Inc.

of the abdominal cavity. This approach is particularly appropriate in
cases where the fishbone has migrated or caused substantial injury to
adjacent structures, such as extensive abscess formation, diffuse
peritonitis, hemorrhage, or bowel necrosis, all of which demand
prompt surgical intervention. Laparotomy is also indicated for patients
with a history of multiple laparotomies, dense intra-abdominal
adhesions, or in elderly and frail individuals with compromised
physiological reserves. Nevertheless, this method is associated with
larger incisions, heightened postoperative discomfort, prolonged
hospitalization, and an elevated risk of complications, including
surgical site infection and adhesion formation.

Conversely, laparoscopic surgery has become increasingly favored
in recent years owing to its minimally invasive characteristics. It is
associated with smaller incisions, reduced postoperative discomfort,
expedited recovery, shorter hospitalizations, and decreased rates of
adhesion and surgical site infections (114). This technique is
particularly advantageous in younger patients. When the fishbone is
situated in an accessible anatomical location and the pathology is
limited to a localized perforation, abscess, or solitary lesion,
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laparoscopy provides a safe and effective therapeutic option. However,
this approach may not be appropriate for all patients, especially those
with complex or deeply embedded foreign bodies, extensive intra-
abdominal adhesions, or disseminated infections. In such scenarios,
laparoscopic exploration may result in diagnostic inaccuracy,
prolonged operative time, and potential iatrogenic complications
(115). For the safety of the patient, laparoscopic exploration may
be initially attempted during the early stages of disease or when the
diagnosis remains uncertain, with conversion to laparotomy
considered if necessary. Alternatively, a combined approach involving
laparoscopy and mini-laparotomy may be employed to facilitate direct
visualization and manual palpation, enabling thorough assessment of
the perforation site (116). In our reported case, initial laparoscopic
exploration was performed, but due to significant small bowel dilation
and dense adhesions, the fishbone and the site of intestinal wall
damage could not be identified, necessitating conversion to open
surgery. For patients in whom laparoscopic findings are inconclusive,
proceeding to direct laparotomy is recommended (117). During
surgery, if intestinal necrosis is identified, resection of the affected
bowel segment, primary anastomosis, or stoma creation may
be warranted (14, 29, 118).

The increasing adoption of robotic surgery has demonstrated
advantages such as enhanced visualization of the surgical field and
improved instrument dexterity compared to both open and
laparoscopic approaches, while also contributing to shorter hospital
stays and a reduced risk of conversion to open surgery (119). Although
robotic-assisted procedures have traditionally been reserved for
elective surgeries (120), their application in emergency scenarios has
been increasingly reported in recent years (121). As costs continue to
decline, the integration of robotic surgery into emergency
interventions for gastrointestinal perforation caused by foreign body
ingestion is expected to expand.

3.5 Prognosis of FIIP

Most ingested foreign bodies do not lead to serious complications,
and fatalities remain exceedingly rare (122). Among the reported
cases, mortality related to foreign body aspiration is the most common
cause of death (123). In the documented literature on fishbone-
induced gastrointestinal perforation, only a single fatality has been
reported, while the remaining patients experienced favorable clinical
outcomes (Table 1). The deceased patient had morbid obesity and
more than 16 underlying comorbidities. Additionally, delayed medical
intervention—defined as a foreign body ingestion interval exceeding
15 days with the onset of severe symptoms—greatly impeded timely
diagnosis and treatment. Despite surgical intervention, the patient
ultimately succumbed to multiple organ dysfunction syndrome (124).
In contrast, when diagnosis and treatment are performed promptly
and comorbidities are minimal, the prognosis for fishbone-induced
gastrointestinal perforation is generally favorable.

3.6 Fishbone length of FIIP

Prior studies have mainly emphasized the challenges associated
with the size of ingested foreign bodies, particularly regarding their
potential to cause gastrointestinal obstruction. Duodenal passage is
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determined by both the length and diameter of the foreign object,
with items exceeding 6 cm in length or 2.5 cm in diameter being
significantly less likely to pass through (1). In our cohort of FIIP
cases, the fishbone lengths ranged from 1.1 to 5.1 cm, with a mean
length of 3.0 cm. The largest dimension recorded was a fish fin
measuring 4.0 cm x 3.0 cm (Table 1). These measurements are
comparable to the average diameter of the small intestine. Fishbones
exceeding the intestinal lumen’s diameter may increase the risk of
small bowel perforation. Therefore, in cases of FBI, both the size and
physical characteristics—such as sharpness and rigidity—should
be carefully evaluated. The mechanism of injury differs markedly
between blunt and sharp foreign bodies. Notably, perforation risk is
primarily determined by the shape of sharp objects; even a length of
1 cm may be sufficient to penetrate the full thickness of the
bowel wall.

3.7 Fish species of FIIP

In most previously reported cases of intestinal perforation
caused by fishbones, the specific fish species involved were not
identified. Among the documented cases, only 14 mentioned the
species. The implicated fishbones were typically slender and pointed
(Figure 10). Both the fish species and cooking methods may
influence bone morphology, density, and resistance to gastric acid
dissolution (125). These factors play a key role in determining the
site of impaction and the likelihood of perforation (126). Regional
dietary preferences influence the types of fish consumed, potentially
explaining geographic variations in incidence (127). Clinically, it is
advisable to document the fish species whenever possible, as this
may assist in predicting the location, size, and risk associated with
the ingested bone, thus improving diagnostic and therapeutic
accuracy. Future case reports are encouraged to include such
information to enhance clinical understanding and global
data sharing.

3.8 Regional characteristics of FIIP

Fish are abundant in bioactive compounds possessing
immunomodulatory, antioxidant, antimicrobial, neuroprotective,
and cardioprotective properties (128). Regions with extensive
coastlines and rich inland water resources hold substantial
potential for aquaculture development (129), in recent years, both
global fish consumption and production have steadily increased
(130). Asia remains the leading producer in the aquaculture sector,
contributing 92% of global output (131), and records the highest
per capita fish consumption worldwide (132). This heavy dietary
reliance significantly increases the risk of fishbone-related injuries.
In our dataset of FIIP cases, 63.8% involved patients from Asia
(Figure 11 and Table 1). China stands as the world’s largest
producer and consumer of aquatic products (133), supported by
its expansive coastline and abundant freshwater resources. In
addition to seafood, freshwater fish species such as carp and
catfish, which are characterized by numerous sharp bones, are
widely consumed, particularly in Asia (134). In our collected cases,
12.1% originated from mainland China and Taiwan, China
(Figure 11 and Table 1). Japan accounted for the highest proportion
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(B)

FIGURE 10

The figure illustrates the shape and length of the fishbone that caused the intestinal perforation. (A) The image shows the fishbone removed by
endoscopic examination. Adapted from reference (82) with permission from J-STAGE. (B) The object is a 2-centimeter-long fishbone that was
removed from the cecal wall. Adapted from reference (19) with permission from Springer Nature. (C) The object is a carp fishbone that caused the
perforation of the jejunum. Adapted from reference (53) with permission from Elsevier. (D) The fishbone retrieved from the abdominal cavity resembles
a knife. Adapted from reference (41) with permission from Springer Nature.

FIGURE 11
Geographical distribution of FIIP cases. This heatmap illustrates the geographical distribution of FIIP cases, highlighting regions with a higher number of
occurrences.
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of reported cases globally, at 22.4% (Figure 11 and Table 1). This
elevated incidence in Japan may be related to several factors: a
traditionally higher consumption of fish compared to meat until
2007 (135), a rapidly aging population with a high dietary intake
of fish (136), and cultural preferences for raw fish and fried
fishbones (137). Furthermore, underreporting in rural regions—
due to limited access to medical facilities—may exacerbate the true
burden across Asia (138). Overall, regional dietary customs, high
fish consumption driven by aquaculture, and unequal healthcare
access collectively contribute to the increased incidence of
fishbone-related intestinal perforation across Asia, especially in
East Asia.

4 Conclusion

FBI remains a prominent clinical concern in emergency
medicine. The systematic collection of epidemiological and
clinical data on FBI is vital for enhancing diagnostic precision and
informing effective treatment strategies. Currently, data on
intestinal perforation due to FIIP remain limited. Our study is
inherently limited by its retrospective nature and small sample
size. However, it provides the first comprehensive analysis of FIIP
as a distinct subset of gastrointestinal foreign body injuries. It
addresses key aspects, including thorough clinical history-taking,
the need for greater awareness of FI risks in elderly populations,
identification of high-risk anatomical sites for FIIP, the pivotal
role of CT in diagnosis, treatment selection, regional clustering
trends, and dietary risk factors linked to fish consumption.
We aim for this report to serve as a meaningful reference for
advancing both clinical management and future research in
this field.
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Glossary

FBI - Foreign body ingestion

FI - Fishbone ingestion

CT - Computed tomography
FIIP - Fishbone-induced intestinal perforation
WBC - White blood cell

NEUT - Neutrophil

CRP - C-reactive protein

MD - Meckel’s diverticulum

Con Tx - Conservative treatment
ST - Surgical treatment

LS - Laparoscopic surgery

Lap - Laparotomy
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Abs - Antibiotics
SI - Small intestine
Duo - Duodenum
Jej - Jejunum

Ile - Tleum

LI - Large intestine
Cec - Cecum

CO - Colon

TC - Transverse colon
SC - Sigmoid colon
App. - Appendix

AC - Ascending colon

frontiersin.org


https://doi.org/10.3389/fmed.2025.1607262
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

	Fishbone ingestion is a non-negligible cause of intestinal perforation
	1 Introduction
	2 Case presentation
	3 Discussion
	3.1 Diagnostic methods of FIIP
	3.1.1 Medical history, physical examination, and laboratory tests
	3.1.2 Imaging examinations of FIIP
	3.1.2.1 X-ray
	3.1.2.2 CT scan
	3.1.2.3 Endoscopy
	3.1.2.4 Ultrasound
	3.2 Age distribution and time to presentation of FIIP
	3.3 Anatomic distribution of FIIP
	3.3.1 Small intestine
	3.3.2 Large intestine
	3.4 Intervention methods of FIIP
	3.4.1 Conservative management
	3.4.2 Endoscopic treatment
	3.4.3 Surgical treatment
	3.5 Prognosis of FIIP
	3.6 Fishbone length of FIIP
	3.7 Fish species of FIIP
	3.8 Regional characteristics of FIIP

	4 Conclusion

	References

