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Abstract: Foreign body intestinal perforation is a critical and potentially life-threatening condition
that presents significant diagnostic challenges, especially in rural populations who are often dis-
tant from healthcare facilities and lack access to necessary resources. In these settings, the surgical
approach is further complicated by prolonged diagnostic times and delayed access to appropriate
care. This article presents a series of cases involving patients with foreign body intestinal perfo-
ration of both vegetable and animal origin. Among these cases, one patient died due to delayed
voluntary treatment, and another presented without leukocytosis, further complicating the diagnosis.
Socioeconomic barriers made follow-up challenging in most cases, negatively impacting patient
outcomes. This study details patient characteristics, surgical approaches, and outcomes. Community
education, improved infrastructure, and greater awareness among healthcare providers are essential
to improving outcomes, particularly in rural areas where healthcare delivery is more challenging and
intensified efforts are required to enhance patient care and quality of life.

Keywords: foreign body; gastrointestinal surgery; general surgery; intestinal perforation; lower
GI tract

1. Introduction

The gastrointestinal system functions as a closed system, with primary roles of nutrient
breakdown, absorption, and waste elimination. Intestinal perforation occurs when the
integrity of this closed system is compromised, allowing gastrointestinal contents to leak
into adjacent structures. Common causes of intestinal perforation include inflammation,
ischemia, trauma, obstruction, foreign bodies, and surgical interventions. The presentation
of pain can vary depending on the mechanism of perforation, ranging from progressive to
sudden onset. Physical examination findings also depend on the mechanism, location, and
progression of the perforation. Early-stage, progressive lower perforations may manifest
as generalized abdominal pain, often accompanied by nausea, vomiting, anorexia, and
reduced bowel movements. In more severe cases, patients may exhibit rebound tenderness
and signs of peritoneal irritation, which can rapidly progress to shock and hemodynamic
instability due to peritonitis [1,2]. Mortality rates for patients in this advanced stage can
reach as high as 60% [3]. Treatment primarily involves stabilizing the patient for surgery,
which may be laparoscopic or open, depending on the surgeon’s assessment, in combination
with broad-spectrum antibiotics. Computed tomography (CT) is the preferred imaging
modality, if available, to localize and assess the perforation, aiding in surgical planning [4].
When CT is unavailable, X-rays and ultrasound can be used to detect free gas, which is
indicative of intestinal perforation [5].

Small intestine perforation has an incidence ranging from 1 in 300,000 to 350,000 cases,
accounting for approximately 0.4% of all acute abdomen cases. In developed countries,
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malignancy and closed-loop obstruction are the primary causes, whereas in developing
countries, infectious etiologies are the leading cause of perforation [6]. A case series
reports that foreign body ingestion is responsible for 23% of non-traumatic small intestine
perforations, indicating that nearly one in four patients with this condition have a foreign
body etiology [7]. The morphology of the foreign object also plays a significant role in the
perforation process. Long, elongated, and pointed objects are most associated with small
traumatic perforations. Items such as fish bones, toothpicks, and chicken bones, which
have these characteristics, are reported to cause up to 83% of perforations in ileal loops [8].
Given the associated pathophysiology, complications, and high mortality rates, it is crucial
to promptly identify, diagnose, stabilize, and treat these patients to minimize morbidity
and mortality.

Research data are more frequently collected from urban areas, contrasting sharply with
rural regions. The larger populations and technological advancements in data collection
and storage make urban datasets more accessible and robust. However, rural patients face
limited and complicated access to healthcare, coupled with technological barriers, making
it challenging to gather and report data to the scientific community. This lack of rural
data may lead to inaccuracies in epidemiological estimates. Additionally, regional feeding
patterns and customs influence individual risks for intestinal perforation due to foreign
body ingestion [8]. Expanding data collection from rural populations would enable a greater
focus on preventive and health-promoting services, ultimately improving the quality of life
for these patients [9,10]. The objective of this study is to report and characterize patients
presenting with foreign body intestinal perforation in the rural jungle region of Caquetá,
Colombia. Sociodemographic factors, clinical signs and symptoms, surgical approaches,
antibiotic coverage, and patient outcomes are detailed. One case involved a patient who
voluntarily withdrew from the healthcare facility, resulting in delayed treatment and
eventual mortality. Another patient did not present with leukocytosis in blood tests,
complicating the diagnostic process.

2. Materials and Methods

A retrospective, multicentric case series was conducted, involving patients who pre-
sented with intestinal perforation due to vegetable foreign bodies. Data from five patients
were collected retrospectively between 2016 and 2024 from Corpomédica and Hospital de
María Inmaculada in Florencia, Caquetá, Colombia, where gastrointestinal perforations
and corrective surgeries were performed.

The following variables were evaluated during the study period: gender, age, preoper-
ative vital signs, preoperative laboratory results, surgical procedures, antibiotic regimen,
need for ICU care, length of hospital stay, complications, and mortality. Postoperative
follow-ups were conducted when possible.

The surgical approach was tailored to each case based on intraoperative findings.
Postoperative management included a 3–5 day course of antibiotics, after which patients
were discharged. Ethical approval was waived due to the retrospective nature of the study,
which relied on clinical record data. All patients provided signed consent for the use of
their data. This study falls under the category of “research with no risk” as outlined by
Resolution 8430 of 1993 in Colombian legislation. According to Article 11 of this regulation,
such research involves the retrospective review of clinical records without intervention or
modification of the participants’ biological, physiological, psychological, or social variables
and does not involve sensitive aspects of behavior.

3. Results

The various procedures offer distinct perspectives on foreign bodies encountered during
surgery. The pathological findings for each case are illustrated with corresponding figures.
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Pathological Findings

In Case 1, a perforated sigmoid colon is observed, with its contents revealing a foreign
body surrounded by Chinese ink (Figure 1).
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In Case 2, edematous, shiny, and congested loops of the small intestine are observed, with
perforations caused by a foreign body and the presence of fibrinoid membranes (Figure 2).
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In the third case, a foreign body approximately 5 cm in length perforated the intestinal
loop (Figure 3).

In Case 4, edematous intestinal loops with fibrinopurulent membranes on the mesen-
teric border were observed, along with a foreign body in the same region. Additionally,
hematomas, ulcers, and necrosis were noted in the perforations of the small intestine
(Figure 4).
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In Case 5, a perforated transfixing Meckel’s diverticulum was observed, accompanied
by edematous, distended loops and peritonitis. The diverticulum contained small bone
fragments, along with a congested cecal appendix (Figure 5).
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The characterization of the population involved in these cases (Table 1) shows that
most patients were female and middle-aged. The duration of symptoms varied, ranging
from 3 h (Case 3) to 20 days (Case 1). None of the patients presented with fever, although
all exhibited signs of peritoneal irritation. Most did not experience nausea, and their heart
rates were generally near tachycardia, with normal blood pressure readings. The average
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neutrophil percentage was 81.64%, and the average hospital stay after surgery was 3.6 days.
Survival was successful in most cases, with the only mortality occurring in a patient who did
not undergo surgery upon admission (Case 1). Postoperative antibiotic regimens included
clindamycin, gentamicin, cefazolin, metronidazole, ampicillin–sulbactam, ceftriaxone, and
meropenem. Pathology reports identified the foreign body in each case, with most patients
not requiring close follow-up. However, during postoperative appointments, all cases
except Case 1 had favorable outcomes.

Table 1. Case population characterization.

Case 1 2 3 4 5

Sex Feminine Masculine Feminine Feminine Masculine
Age 82 51 64 55 28

Institution María Inmaculada
Hospital Corpomédica Clinic Corpomédica

Clinic
María Inmaculada

Hospital
María Inmaculada

Hospital
Evolution 20 days 4 days 3 h 15 h 48 h

Fever No No No No No
Peritoneal
irritation Yes Yes Yes Yes Yes

Vomit or nausea No Yes No Yes No
Heart rate 90 100 77 83 108

Blood pressure 91/49 130/70 120/67 124/76 110/70
Leukocytes 22,700 8600 12,900 6730 13,790

Neutrophils (%) 94.4 65.9 79.8 83 85.1

Procedure
performed

Peritoneal lavage,
sigmoidoscopy,

Hartmann colostomy
and laparostomy

Enterorrhaphy and
appendectomy cavity

lavage and drying

Appendicectomy,
enterorrhaphy, cavity

lavage

Appendicectomy,
bowel resection, and

terminal ilion
anastomosis

Resection and
anastomosis with

omental patch, and
incidental

appendicectomy

Location Sigmoid between
diverticulum

Terminal ilion 10 cms
from ileocecal Terminal ilion Terminal ilion Meckel’s

diverticulum
Hospital stay

(days) 5 4 3 2 4

Survival Died 7 days after Alive Alive Alive Alive

Post-operatory
antibiotics

ampicillin–sulbactam/
ceftriax-

one/meropenem

Clindamycin/
gentamycin

Clindamycin/
gentamycin

Cefazolin/
metronidazole

Ampicillin–
sulbactam

Pathology report
Foreign body, does not
inform if vegetable or

animal

Mild acute
periappendicitis

Negative for
appendicitis, with

added fish bone with
bifurcation

Transmural necrosis
and secondary

perforation due to
foreign animal body

Meckel’s
diverticulum with

perforation by
vegetable foreign

body and
fragmented

chicken bones

Intensive care unit

Vasopressors,
metabolic acidosis,

pleural effusion,
higher-level remission

No No No No

Follow-up No Favorable telephone
follow-up Yes Yes Yes

Comments

Previous voluntary
withdrawal, did not
allow surgery with
another institution

Anodontia: uses
superior dental

prosthetic
None

Acute
periappendicitis.
Vasocongested

appendix. Large
bowel segments with
ulceration, and acute

peritonitis

Vegetable foreign
body and multiple

animal bones in
Meckel’s

diverticulum

Data collected from the hospital records with all due permits needed.

4. Discussion

Over an eight-year period in this rural area, five cases of foreign body intestinal
perforation were diagnosed and surgically treated. The rural landscape, characterized by
adjacent rivers, makes the consumption of animals such as fish, chicken, and hen more
common in the area. Additionally, the use of toothpicks and chewable straws, typical of
rural life, is prevalent. The cohort consisted of three female and two male patients, most
of whom were over 50 years old, and all were treated at two institutions by the same lead
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general surgeon. All patients exhibited clinical signs of acute abdomen, and one presented
with hypotension at the time of evaluation. Laboratory tests revealed leukocytosis in
three patients and neutrophilia in four. In three cases, the foreign body was removed
from the terminal ileum. The average hospital stay was 3.6 days, with only one mortality
occurring seven days after presentation. This patient had initially refused surgery despite a
confirmed diagnosis of acute abdomen at another institution, later requiring ICU admission
due to metabolic acidosis, pleural effusion, and the need for vasopressors to manage blood
pressure. Due to the severity of the case, referral to a higher-level care facility was necessary.
Pathology reports identified foreign bodies of both animal origin (bones) and vegetable
origin (toothpick, straw). Follow-up was challenging due to the socioeconomic difficulties
of the rural population, and only one patient consented to follow-up via telephone. A
particularly unusual case involved a perforation within a Meckel’s diverticulum, where
multiple animal bones were found. Interestingly, one case did not present with leukocytosis
or neutrophilia, which is uncommon in such scenarios [2].

There are no epidemiological studies that specifically address factors related to intesti-
nal perforation, as most reports focus on individual cases rather than a series of cases. For
instance, “Meckel’s diverticulum perforation: a case report” [11] exemplifies this trend.
The rarity of simultaneous cases of intestinal perforation, especially those involving foreign
bodies of animal origin, such as buffalo bones [12], makes it difficult to characterize the
condition at a population level, including identifying risk factors, relevant clinical histo-
ries, and predispositions. In our series, we observed a correlation between patients with
anodontia and foreign body ingestion. Patients with anodontia often undergo prosthetic
treatment [13], which may reduce oral sensitivity during chewing [14]. Intestinal perfo-
ration can potentially occur during or after dental treatments [15]. While many scientific
articles focus on individual case reports, this study provides a series of cases, offering a
novel perspective on these types of patients. The inclusion of multiple cases allows for a
more comprehensive understanding of commonalities and differences, offering insights
that individual case reports cannot provide.

The mortality rate for gastrointestinal foreign body ingestion can reach up to 10%, pri-
marily due to delayed diagnosis or misdiagnosis [16]. In our series, the patient’s mortality
resulted from delayed intervention, as they initially refused surgery at another institution,
bringing our mortality rate to 20% based on raw numbers. However, given the small sample
size, this single fatality aligns with one of the leading causes of death in these cases: delayed
diagnosis or intervention. Meckel’s diverticulum has an incidence of approximately 2%
in the global population, with up to 6.5% of those affected developing complications, the
most common being intestinal obstruction [17]. As of 2021, only eight cases of Meckel’s
diverticulum perforation due to foreign animal bodies have been reported, making this the
rarest complication associated with the condition. In our case, the patient had accumulated
multiple foreign animal bodies within the diverticulum, significantly increasing the risk of
perforation, which eventually occurred. Bowel perforation compromises the integrity of
the intestinal wall, releasing damage-associated molecular patterns (DAMPs) that activate
a non-specific immune response, leading to an increase in leukocytes and neutrophils [18].
However, there are rare reports, such as those by Yamaguchi, M., et al., of bowel perforation
without an elevated white blood cell count [19]. These unexpected findings were noted in
our cases as well.

This study reports on five cases, which constitutes a small sample size. To draw
statistically significant conclusions, a larger population would be necessary. However,
due to the rural nature of the Colombian patients, the data presented are still valuable.
One of the primary challenges of conducting research in this rural context is the limited
access to healthcare. Rural patients face barriers such as inadequate infrastructure, a
shortage of physicians, and limited resources, all of which contribute to delays in diagnosis
and ultimately worsen patient outcomes [20,21]. As a result, many cases of intestinal
perforation are likely underreported, underdiagnosed, and undertreated, reflecting the
broader difficulties of rural healthcare. Additionally, follow-up presents a significant
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challenge. The low socioeconomic status of these patients is often associated with poorer
health outcomes [22]. Most of the patients were farmers or informal workers who lived
far from healthcare centers and needed to be discharged quickly to provide for their
families, making it difficult to adhere to standard guidelines for hospital stays and antibiotic
coverage. These circumstances highlight the importance of patient education [23]. Patients
need to be informed about the risks of bowel perforation due to foreign bodies, such as
the use of toothpicks, vegetable straws, and the consumption of fish or chicken bones.
Increasing health awareness and encouraging regular medical consultations can improve
medical outcomes and enable earlier diagnoses in rural populations.

5. Conclusions

In conclusion, this descriptive study highlights the complexities of diagnosing and
managing intestinal perforation caused by foreign body ingestion in rural populations. The
limited access to healthcare and delayed presentations observed in these cases underline the
challenges faced in such settings. Although the study cannot conclusively attribute delays
solely to geographical or socioeconomic factors, the findings suggest that timely recognition
and intervention are critical for improving patient outcomes. Moving forward, focused
strategies such as enhancing healthcare provider training and community education on
the risks of foreign body ingestion may help address these challenges. Further analytical
studies are needed to explore the specific social determinants impacting access to care in
rural settings.
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