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Abstract

Blunt abdominal trauma (BAT) is a significant cause of morbidity in the pediatric population, with injuries to solid organs
occurring far more commonly than injuries to the hollow viscera. Small bowel perforation resulting from low-energy blunt
abdominal trauma is rare and frequently presents with delayed or subtle clinical manifestations, posing a diagnostic challenge.
Timely recognition, accurate diagnosis, and early surgical intervention are essential to minimize morbidity and improve clinical
outcomes. We report the case of a 13-year-old boy presented with severe abdominal pain one day following a fall while drinking
water, resulting in blunt abdominal trauma and a lacerated wound over the right iliac fossa. The wound had been sutured at a
peripheral hospital. He subsequently developed progressively worsening diffuse abdominal pain associated with fever and
hematuria. Contrast-enhanced computed tomography (CECT) revealed disruption of the anterior abdominal wall musculature,
multiple distal ileal perforations, pneumoperitoneum, hemoperitoneum, and traumatic peritonitis without solid organ injury.
Emergency exploratory laparotomy demonstrated seven perforations involving a 15-20 cm segment of distal ileum
approximately 20-25 cm proximal to the ileocecal junction, associated with a large mesenteric tear. Segmental resection of
approximately 20 cm distal ileum and Primary end-to-end ileoileal anastomosis was done. The postoperative recovery was
uneventful. Persistent abdominal pain after even trivial blunt abdominal trauma should prompt evaluation for hollow viscus
injury. This case emphasises that timely CT imaging and early surgical intervention are essential for preventing life-threatening
complications and improving patient outcomes.
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1. Introduction

Trauma remains one of the leading causes of mortality and
disability among children worldwide. Blunt abdominal trauma
accounts for nearly 90% of pediatric abdominal injuries, with
motor vehicle accidents, bicycle injuries, falls, sports injuries,
and direct blows being common mechanisms. Although inju-
ries to the liver and spleen predominate, hollow viscus injuries

occur in less than 5% of pediatric blunt abdominal trauma
cases but carry significantly higher morbidity because diagno-
sis is frequently delayed [2].

The small intestine is the most commonly injured hollow
organ, particularly the jejunum near the ligament of Treitz and
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the distal ileum near the ileocecal junction due to their rela-
tively fixed anatomical positions. Mechanisms of bowel injury
include crushing of the bowel against the vertebral column,
rapid increase in intraluminal pressure, and mesenteric shear-
ing forces. Delay in diagnosis beyond 8-12 hours has been as-
sociated with increased septic complications, prolonged hos-
pitalization, and mortality. [3].

We report an unusual case of multiple distal ileal perfora-
tions following an apparently trivial fall in a child that re-
quired emergency bowel resection and primary anastomosis.
Written appropriate consent was obtained from patient’s par-
ents. They provided permission for the use of clinical infor-
mation and images for academic and publication purposes.
This case reinforces the critical role of early surgical interven-
tion to prevent lifetime complications.

2. Case Report

A 13-year-old male presented to the Emergency Depart-
ment of Saraswathi Institute of Medical Sciences (SIMS), Ha-
pur, with complaints of severe abdominal pain for one day fol-
lowing blunt abdominal trauma.

According to the history, the child had accidentally fallen
while drinking water and sustained an injury over the right
lower abdomen. Initial treatment was received at a nearby hos-
pital, where a lacerated wound measuring approximately 3 =
0.5 cm over the right iliac fossa was sutured.

Following discharge, the patient developed progressively
worsening abdominal pain. The pain was sudden in onset, dif-
fuse, gradually progressive, sharp, and stabbing in nature. It
was associated with fever and passage of blood in urine. There
was no history of vomiting, loss of consciousness, or respira-
tory complaints.

There was no significant past medical or surgical history.
Family history was non-contributory. Personal history re-
vealed decreased appetite, disturbed sleep, and altered bowel
and bladder habits. Clinical Examination on admission, the
patient appeared ill and uncomfortable due to pain with mild
dehydration and tachycardia. Local examination revealed a
sutured lacerated wound measuring approximately 3 0.5 cm
over the right iliac fossa. Abdominal examination demon-
strated Generalized tenderness, Guarding, Board-like rigidity,
Rebound tenderness and Absent bowel sounds. These findings
were suggestive of generalized peritonitis secondary to hollow
viscus perforation.

Chest radiography showed no evidence of pneumothorax
but mild bibasal atelectatic changes. Contrast-enhanced CT
scan of the abdomen and pelvis showed Large penetrating soft
tissue injury involving the right iliac fossa, Extensive subcu-
taneous emphysema extending to the right hypochondrium,
Disruption of the anterior abdominal wall musculature, Cir-
cumferential thickening and hyperenhancement of distal ileal
loops, Multiple traumatic mural defects in the distal ileum, the
largest measuring approximately 8.4 mm, Large pneumoperi-
toneum, Moderate hemoperitoneum with pelvic blood clot,
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Diffuse traumatic peritonitis, Reactive mesenteric lymphade-
nopathy, Mild bilateral pleural effusion with adjacent bibasal
compressive atelectasis The radiological findings were highly
suggestive of multiple traumatic small bowel perforations re-
quiring emergency surgery (Figure 1).

Figure 1. Contrast-enhanced CT abdomen showing pneumoperito-
neum, distal ileal perforation, and hemoperitoneum.

The patient underwent Emergency exploratory laparotomy
of duration approximately 3.5 hours, with estimated blood loss
of approximately 20-50 mL. Emergency exploratory laparot-
omy through a midline incision showed Large hemoperito-
neum, Large intraperitoneal blood clot, Diffuse fecal contam-
ination, Seven perforations involving approximately 15-20 cm
of distal ileum, Injured bowel located approximately 20-25 cm
proximal to the ileocecal junction, Large mesenteric tear near
the ileocecal junction, Edematous distal ileum (Figure 2).

Figure 2. Intraoperative photograph demonstrating multiple distal
ileal perforations.
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Segmental ileal resection with primary end-to-end anasto-
mosis, repair of the mesenteric tear, evacuation of hematoma,
extensive peritoneal lavage, and drain placement were per-
formed successfully (Figures 3 & 4). Postoperative recovery
was uneventful, and the patient was discharged in a stable con-
dition with satisfactory wound healing.

Figure 3. Resected distal ileal specimen containing multiple perfo-
rations.

Figure 4. Operative photograph following bowel resection and pri-
mary end-to-end anastomosis.

3. Discussion

Traumatic perforation of the small intestine following blunt
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abdominal trauma remains uncommon in children. Due to the
elasticity of the pediatric abdominal wall, severe intra-ab-
dominal injuries may occur despite minimal external signs.
Clinical diagnosis is challenging because symptoms often
evolve gradually over several hours [1].

The distal ileum is particularly vulnerable because of its rel-
ative fixation near the ileocecal junction. Three principal
mechanisms explain bowel injury after blunt trauma: com-
pression of the bowel against the vertebral column, rapid in-
crease in intraluminal pressure leading to rupture, and shear-
ing forces causing mesenteric tears and bowel ischemia [2].

Computed tomography remains the investigation of choice
in hemodynamically stable patients. Important CT findings in-
clude pneumoperitoneum, bowel wall thickening, mural dis-
continuity, mesenteric fat stranding, extraluminal air, and free
intraperitoneal fluid. Nevertheless, CT may occasionally un-
derestimate bowel injury, and repeated clinical examination
remains essential [3, 5]. Even in pediatric abdominal trauma,
imaging findings may initially be normal despite clinically
significant bowel perforation. Darlington and Anitha reported
an infant with multiple abdominal stab injuries in whom ab-
dominal radiography and ultrasonography failed to demon-
strate free air or free fluid, yet emergency laparotomy revealed
gastric perforation, mesenteric tear, and ileal laceration. The
authors emphasized that persistent clinical suspicion and
timely surgical exploration are crucial when bowel injury is
suspected despite inconclusive imaging [4]. Similarly,
Madenci et al. described a 4-year-old boy with blunt ab-
dominal trauma in whom both standing abdominal radiog-
raphy and the initial CT scan showed no free intraperitoneal
air despite an ileal perforation. The child developed worsening
abdominal tenderness and vomiting during observation, and
repeat imaging demonstrated only bowel wall edema and mes-
enteric fat contamination without pneumoperitoneum. Explor-
atory laparotomy performed 56 hours after injury revealed a
terminal ileal perforation 15-20 cm proximal to the ileocecal
valve, which was successfully repaired primarily. The authors
emphasized that the absence of free intraperitoneal gas does
not exclude hollow viscus injury and advocated close clinical
monitoring with repeated physical examination in all children
with blunt abdominal trauma [5].

Similarly, another reported case involved a 4-year-old girl
initially believed to have sustained accidental blunt abdominal
trauma following a fall. She presented with delayed ab-
dominal pain, multiple bruises, and free intraperitoneal fluid,
while CT findings suggested perforated appendicitis. Diag-
nostic laparoscopy, however, revealed mesenteric hematomas,
a jejunal serosal injury, and a terminal ileal perforation near
the ileocecal valve, requiring surgical repair. Subsequent in-
vestigation confirmed non-accidental injury. Although the pa-
tient initially recovered well and was discharged on postoper-
ative day 11, she was readmitted two days later with ab-
dominal pain and vomiting due to adhesive intestinal obstruc-
tion. Re-laparotomy with adhesiolysis was successfully per-
formed, and she recovered uneventfully, being discharged five
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days later. This case illustrates that pediatric bowel perfora-
tion may mimic other intra-abdominal conditions on imaging
and highlights the importance of maintaining a high index of
suspicion, correlating radiological findings with serial clinical
assessment, and ensuring close postoperative follow-up be-
cause adhesive bowel obstruction may complicate recovery
after surgical repair [6].

The presence of seven perforations involving a short seg-
ment of distal ileum in our patient represents an unusual injury
pattern. Multiple adjacent perforations are best managed by
segmental bowel resection with primary anastomosis rather
than individual closure because this approach removes devi-
talized tissue, minimizes the risk of leakage, and provides bet-
ter long-term outcomes. Darlington et al. similarly highlighted
that the choice between primary repair and bowel resection
should be individualized according to the extent of bowel in-
jury, degree of contamination, and tissue viability [7].

Recent evidence by Baskovi¢ et al. further emphasizes that
successful management of pediatric blunt abdominal trauma
depends on early recognition, systematic clinical assessment,
appropriate use of imaging, and timely surgical intervention
when hollow viscus injury is suspected. Their review high-
lights that delayed diagnosis remains the most important pre-

dictor of morbidity and advocates serial abdominal examina-
tions and multidisciplinary management in children with
equivocal imaging findings or persistent abdominal symptoms.
[12]. A retrospective descriptive study by Schacherer and Mil-
ler et al involving 105 patients admitted with blunt abdominal
trauma (BAT) over an 8-year period found that BAT in chil-
dren predominantly affects boys younger than 10 years, with
road traffic accidents (RTAs) being the most common cause.
Clinical examination combined with appropriate imaging,
particularly ultrasonography, plays a crucial role in determin-
ing the management strategy [13]. Singh et al concluded that
CECT findings such as free intraperitoneal air, solid organ in-
jury with hemodynamically instability but also cases with
clinical examination and minor mesenteric injuries should be
subjected to either laparoscopy or exploratory laparotomy
without any delay [15].

The absence of associated solid organ injury despite exten-
sive bowel trauma further underscores the rarity of our case.
Early diagnosis, prompt exploratory laparotomy, resection of
the injured bowel segment with primary anastomosis, and me-
ticulous postoperative care resulted in an excellent clinical
outcome, reinforcing the importance of maintaining a high in-
dex of suspicion for bowel injury even after apparently low-
energy blunt abdominal trauma in children [8].

Table 1. Comparison of Previously Reported Pediatric Cases of Bowel Perforation Following Blunt Abdominal Trauma with the Present Case.

Mechanism of

Author (Year) Age/Sex .
Injury

forations

Small bowel injuries
including jejunal and ileal

Holland et al. 28 cr_uldren, Blunt abdominal  perforations, mesenteric
Median age 9 -
[9] (2000) trauma tears, and transections;
years/boys .
most cases involved a
single perforation
Madenci et al. Blunt abdominal . . .
[5] (2022) 4-year-old / boy trauma Single ileal perforation
Memeti S et al 7 vear old/airl Blunt Abdominal Splenic rupture, bowel
[10] y g Trauma perforation
Katwal et al. 13 vear/airl Blunt abdominal Isolated small bowel per-
[11] (2023) yearlg trauma foration
Nonterah et al Blunt abdominal  Single, perforated hollow
22 year boy .
[14] trauma viscous
BI inal  Multiple distal ileal per-
Present case 13 year/boy unt abdominal ultiple distal ileal per

trauma forations

Site & Number of Per-

Management Outcome

Exploratory laparotomy with
primary repair or segmental
bowel resection and primary
anastomosis according to the
extent of injury

Good outcomes with
early diagnosis and
surgery.

Exploratory laparotomy and

orimary repair Uneventful recovery

Emergency laparotomy (sple-
nectomy, bowel resection and
primary repair)

Rapid postoperative
clinical and laboratory
improvement

Emergency laparotomy with
bowel repair

Favorable postopera-
tive recovery
Exploratory laparotomy Uneventful recovery
Emergency exploratory lapa-
rotomy, resection of affected il-
eal segment with primary end-

to-end ileo-ileal anastomosis
and peritoneal lavage

Uneventful recovery;
discharged in stable
condition on postopera-
tive day 10
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4. Conclusion

This case emphasizes that apparently trivial blunt ab-
dominal trauma in children can conceal severe hollow viscus
injuries. Persistent abdominal pain, fever, and signs of perito-
nitis following trauma should immediately raise suspicion for
bowel perforation. Early CT imaging, repeated clinical assess-
ment, and timely exploratory laparotomy remain the corner-
stones of successful management.
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