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Background A 4-year-old child presented to the emergency department with penetrating abdominal trauma secondary to 
a BB gun.

Summary The patient, a 4-year-old child, arrived at the emergency department after sustaining penetrating abdominal 
trauma from a BB gun. Although the primary survey using Advanced Trauma Life Support (ATLS) standards 
revealed normal vital signs, a secondary survey identified a 5 × 5 mm ballistic injury in the left lower 
abdominal quadrant.

Due to hemodynamic stability and nonperitonitic abdominal exam significant only for localized tenderness 
associated with the injury site, the patient was transported to CT scan for further characterization of the 
injury complex. CT of the abdomen and pelvis showed a retained 9 mm pellet in the left psoas muscle but 
was negative for acute intra-abdominal or pelvic pathology.

Based solely on the bullet trajectory suggested by the CT scan, the decision was made to proceed with 
exploratory laparotomy. Intraoperatively, five small bowel enterotomies were identified within a 12 cm 
segment of small bowel. The entire affected segment was resected, followed by primary anastomosis and 
closure of the abdomen. The patient tolerated the procedure well without complications and was discharged 
home on postoperative day 5.

Conclusion Given that firearm-related injuries are now the leading cause of death in children after trauma, it is vital 
that clinicians maintain a high index of suspicion for the need for operative intervention in the setting of a 
benign physical exam, negative imaging, and hemodynamic stability.
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Case Description
Penetrating abdominal trauma (PAT) is a growing concern 
in the United States, surpassing motor vehicle collisions 
(MVCs) as the leading cause of trauma-related deaths 
in children.1 It is critical that the surgeon appreciate the 
armamentarium of techniques available for diagnosing 
and managing PAT in children of all ages. This case report 
describes a 4-year-old child who sustained multiple small 
bowel enterotomies after a penetrating injury from a BB 
gun in lieu of negative findings for acute injury on index 
imaging studies.

A previously healthy 4-year-old child presented to an out-
side hospital after being shot in the abdomen with a BB 
gun. He arrived at our Level I Trauma Center approxi-
mately two hours following index insult. On evaluation, 
the primary survey was intact, and the secondary survey 
was significant for a 5 × 5 mm penetrating injury in the left 
lower quadrant of the abdomen. The child was hemody-
namically stable and only experienced localized tenderness 
at the BB gun wound site.

Given the patient’s stability and the localized nature of the 
injury, a CT scan was performed for further evaluation. 
Imaging studies were significant for retained foreign body 
lodged within the left psoas muscle (Figure 1). Addition-
ally, the CT scan helped visualize the projectile’s trajectory 
from the anterior abdominal wall to the left psoas muscle. 
This trajectory confirmed a heightened suspicion for viola-
tion of the viscera. At this point, the decision was made to 
proceed with operative intervention due to the trajectory 
of the injury despite the absence of free air or free fluid in 
the radiographic interpretation.

On induction of general anesthesia, the patient experi-
enced acute decompensation secondary to oxygen desatu-
ration. A chest X-ray was promptly obtained, confirming 
satisfactory position of the endotracheal tube but atelecta-
sis of the bilateral lower lobes. The patient quickly recov-
ered with recruitment efforts by anesthesiology. The case 
then proceeded with exploratory laparotomy.

Preoperative antibiotic prophylaxis was provided with 
15 mg/kg ertapenem, and a lower midline incision was 
made. Upon entrance to the abdomen, there was a small 
amount of hemoperitoneum. Exploration was notable for 
five small bowel enterotomies and an associated mesenteric 
defect. These enterotomies existed within a 12 cm segment 
of the small bowel, which was resected using a GIA 55 

Figure 1. Axial and Sagittal CT Abdomen & Pelvis. Published with 
Permission

(A) Axial view and (B) sagittal view of CT abdomen and pelvis showing the 
retained 9mm ballistic fragment.
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stapler with blue loads at the proximal and distal points 
of the injury. A side-to-side, functional end-to-end sta-
pled small bowel anastomosis was performed. An appen-
dectomy was subsequently performed in continuity with 
the operation. Incidental appendectomy was performed at 
the surgeon’s discretion due to the delayed presentation of 
the injury, multiple enterotomies, spillage of small bowel 
contents, risk of dense abdominal adhesions, and increased 
incidence of acute appendicitis in patients of this age. The 
abdomen was then primarily closed.

An uneventful hospital course followed the operation 
with extubation to nasal cannula on postoperative day 1, 
resumption of oral intake on postoperative day 3, and dis-
charge home with family on postoperative day 5. There 
were no acute complications during the hospital stay. A 
follow-up clinic visit two weeks after discharge revealed 
a well-healing incision and no reported pain, changes in 
appetite, or limitations in activity, as described by the 
patient’s mother.

Discussion
A recent report by the Centers for Disease Control and Pre-
vention (CDC) revealed a concerning trend: firearm inju-
ries are now the leading cause of death in pediatric trau-
ma patients, surpassing motor vehicle collisions (MVCs) 
for the first time.1 Firearm-related mortality increased at 
a rate of 13.5% from 2019 to 2020, coinciding with the 
COVID-19 pandemic.1 In light of the evidence-based 
consensus that encourages global reduction of operation 
and imaging in pediatric patients, this case review empha-
sizes that the evolving trauma landscape calls for revision 
or establishment of new algorithms to minimize the risk of 
missed injury in this vulnerable patient population.

The management of severely injured pediatric trauma 
patients often presents a clinical challenge. Effective com-
munication can be hindered by age, language barriers, 
developmental stage, and concerns regarding nonacciden-
tal trauma. Pediatric patients are further distinct in terms of 
anatomy and physiology than adults. Penetrating abdom-
inal trauma (PAT) in this population frequently results in 
associated visceral injury due to the relatively large surface 
area of the liver and spleen, coupled with less protection 
from the lower rib cage and less developed abdominal 
musculature.2,3 This underscores the importance of main-
taining a high index of suspicion for both solid organ and 
hollow viscus injuries in pediatric trauma patients.

The approach to diagnosis and workup following pediat-
ric PAT is largely guided by the patient’s hemodynamic 
stability and whether imaging studies confirm a benign 
injury complex. Unfortunately, there is a paucity of liter-
ature evaluating diagnostic techniques for pediatric PAT 
assessment.

While immediate anteroposterior and lateral abdominal 
radiographs are useful for determining injury trajectory and 
identifying retained ballistics, most studies have focused 
on blunt abdominal trauma and exploring modalities such 
as contrast-enhanced ultrasound, point-of-care ultrasound 
(POCUS), focused assessment with sonography for trau-
ma (FAST), and multivariable clinical prediction tools.4‒6

With nonoperative management of penetrating injuries 
under investigation, exploring alternative imaging modal-
ities beyond clinical examination and CT scans is war-
ranted, as CT may miss diaphragmatic and hollow viscus 
injuries. This case specifically illustrates this point, as a CT 
scan was performed instead of plain radiographs to limit 
radiation exposure in a hemodynamically stable, asymp-
tomatic pediatric patient with normal laboratory markers. 
A critical bowel injury was missed. Because physiologic 
compensation may mask devastating injuries, it is critical 
to acknowledge that sole reliance on diagnostic data, with-
out considering the full clinical picture, carries a significant 
risk of missed injuries and catastrophic outcomes.

Following PAT, the choice of therapeutic intervention 
hinges on various factors. Traditionally, the options have 
included nonoperative management with serial abdominal 
exams, local wound exploration, laparoscopy, or laparot-
omy.

Current trends suggest a potential role for selective nonop-
erative management (SNOM) in hemodynamically stable 
children after careful clinical exam and concordant imag-
ing.7 Triple-contrast abdominal CT may exclude peritone-
al violation and avoid nontherapeutic operation.7

However, further investigation is warranted as other groups 
suggest that a gunshot wound (GSW) is a contraindication 
to nonoperative management.8 It should be emphasized 
that SNOM may result in delayed diagnosis of a hollow 
viscus injury, leading to unnecessary morbidity and poten-
tial mortality.9
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Penetrating injuries from a BB pellet may be underesti-
mated by healthcare providers, given the perception of BB 
guns as toys due to their marketing and relaxed state regu-
lations compared to firearms. For instance, in Florida, chil-
dren under 16 can operate a BB gun under the supervision 
of a parent.10 This pretense may provide a false sense of 
security to both parents and providers, potentially leading 
to inadequate evaluation and treatment.

Despite their toy-like image, BB guns can inflict serious 
injuries. The U.S. Consumer Product Safety Commission 
reports that BB guns are responsible for an average of four 
fatalities annually, and their muzzle velocities can exceed 
350 feet per second, posing a significant risk.11 In addition 
to the case presented here, reports of penetrating cerebral, 
cardiac, and aortic injuries secondary to BB guns have also 
been reported in the literature.12‒14 Therefore, patients pre-
senting with BB gun wounds should be treated with the 
same level of urgency and caution as those with high-ve-
locity firearm injuries.

Perioperative decision-making following pediatric PAT is 
guided by surgeon preference, as no evidence-based algo-
rithms currently exist. Studies indicate significant variation 
in the management of hemodynamically stable children 
with suspected hollow viscus injury, with 39.1% of sur-
geons choosing observation, 29.5% local wound explora-
tion, and 31.5% laparoscopy in a case-based (nonclinical) 
scenario.9 Conversely, one center solely utilizes laparotomy 
following pediatric PAT and noted a 9.1% mortality rate 
(3 of 33 patients).2 Mortality was attributed to presenta-
tion more than 12 hours after injury, enterocutaneous fis-
tula, compartment syndrome, and sepsis.2

Current guidelines recommend surgery for PAT patients 
who present with hemodynamic instability or suspected 
hollow viscus injury. However, clinical examination may 
be unreliable in the pediatric patient. Further confound-
ing the presentation, our patient presented with a hemo-
dynamically stable child without peritoneal signs, fever, 
or leukocytosis approximately two hours after the index 
injury. We believe this case highlights the critical need to 
re-evaluate existing guidelines and develop standardized 
algorithms to minimize the rate of missed injuries. Such 
efforts will significantly improve morbidity and mortality 
after trauma in this vulnerable population.

Conclusion
Given the lack of evidence-based algorithms for manag-
ing pediatric abdominal trauma following PAT and the 
increasing incidence of such injuries, it is crucial that sur-
geons are familiar with the available diagnostic and ther-
apeutic modalities. This case review emphasizes the need 
for the timely development of standardized protocols for 
evaluating pediatric patients with penetrating abdominal 
trauma.

Lessons Learned
In managing all trauma patients, a cautious approach to 
nonoperative management of abdominal injuries is war-
ranted. A high index of suspicion for injury to hollow 
organs and a low threshold for surgical intervention should 
be maintained throughout the post-injury course, even in 
asymptomatic patients. Hemodynamic stability does not 
preclude catastrophic abdominal injuries, as pediatric 
patients, in particular, may possess a physiologic reserve 
that masks immediate decompensation.

In this case, obtaining plain radiographs to identify a 
retained projectile could have potentially avoided an incon-
clusive CT scan. Currently, no standardized management 
algorithms exist for pediatric PAT. The rising incidence of 
pediatric penetrating abdominal trauma, now surpassing 
motor vehicle accidents as the leading cause of fatal pedi-
atric trauma, underscores the critical need for physicians 
to be aware of the broad spectrum of clinical presentations 
and injury patterns. This case review highlights the diag-
nostic and management strategies utilized in this instance 
to minimize the risk of missed injury and optimize out-
comes in these complex cases.
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