


Case report 

Laparoscopic Management of Small Bowel Perforation Following Bullock Cart Run-Over Injury in a 12-Year-Old Boy – A Case Report



Abstract
      Small bowel perforation due to blunt abdominal trauma is an uncommon but serious condition that can result in peritonitis and sepsis if not promptly treated. The most frequent causes include motor vehicle accidents, bicycle handlebar injuries, and, in rare instances—particularly in rural India—bullock cart run-over injuries.
    Intestinal injuries are quite frequent after non-penetrating abdominal trauma. Small bowel and mesentery represent the most frequently involved structures in blunt abdominal trauma after liver and spleen. The frequency of small bowel lesions ranges from 5% to 15%. Small bowel mesenteric injuries are approximately found in 5% of patients after blunt abdominal trauma 
    Timely diagnosis and surgical intervention are critical in managing this condition. Delayed recognition can lead to severe complications and poor outcomes. Diagnostic tools such as chest radiographs (to detect free air), abdominal ultrasonography, and computed tomography (CT) scans play a vital role in identifying intestinal perforations. Early surgical intervention significantly improves recovery rates, whereas diagnostic delays can result in prolonged treatment, increased morbidity, and even mortality.
     We report a rare case of small bowel perforation in a 12-year-old boy caused by a bullock cart run-over injury, which was successfully managed through laparoscopic surgery.
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Introduction 
    Isolated small bowel perforation following blunt abdominal trauma (BAT) is rare, with an estimated incidence of approximately 0.3%. The occurrence of such injuries is even less common in children than in adults. [1,2,3]
    Most cases of intestinal perforation resulting from BAT are associated with motor vehicle accidents, falls from height, and, less frequently, with injuries such as bullock cart run-overs in rural settings. Clinical diagnosis relies heavily on thorough abdominal examination, assessing for signs such as tenderness, guarding, and rigidity. [4,5,6]
     Radiological evaluation includes a plain abdominal X-ray to detect free air under the right hemidiaphragm, ultrasonography, and computed tomography (CT) scans—each playing a significant role in detecting bowel perforation. Among these, CT imaging is considered the gold standard for diagnosing intra-abdominal injuries, though its sensitivity for small bowel perforation remains low at around 50%, with specificity ranging from 78% to 95%. Ultrasound findings such as bowel wall thickening, intramural hematoma, and peritoneal fluid are suggestive but nonspecific, seen in approximately 60–70% of cases. [1,2,3]
    Complications such as peritonitis—resulting from leakage of intestinal contents into the abdominal cavity—can rapidly lead to life-threatening infections. If untreated, this may progress to sepsis, a severe systemic inflammatory response. Delays in diagnosis beyond 24 hours are associated with significantly increased morbidity and mortality. [3,4,5]
    Following liver and spleen injuries, bowel and mesenteric injuries are the third most common type of injury encountered in BAT. In cases where CT findings are inconclusive, clinical judgment based on serial abdominal examinations is vital, and the decision between laparotomy and laparoscopy should be individualized accordingly. Management of bowel perforation in pediatric patients typically involves primary repair or segmental resection with anastomosis, depending on the extent of the injury. [6,7,8]
Case Presentation     
     A 12-year-old boy was admitted to our center on 10/01/2022 with a history of falling from a bullock cart and sustaining a run-over injury to the abdomen by the cart wheel. On clinical examination, he exhibited signs of peritonitis, including acute abdominal pain, tenderness, guarding, rigidity, abdominal distension, and vomiting.
     An upright abdominal X-ray revealed free air under the right dome of the diaphragm, suggestive of hollow viscus perforation. Ultrasonography showed free fluid in the pelvis and pneumoperitoneum, while the liver and spleen appeared normal. An EFAST scan indicated probable small bowel perforation. No CT scan was performed. Laboratory investigations were within normal limits, and the patient was hemodynamically stable.
      Under general anesthesia, we first performed a diagnostic laparoscopy, which was subsequently converted to therapeutic laparoscopy. A 10 mm sub-umbilical incision was made, and pneumoperitoneum was created using a Veress needle, maintaining an intra-abdominal pressure of 14 mmHg. Two additional 5 mm ports were inserted—one in the right iliac fossa and another in the left suprapubic region.
     A thorough examination of the small bowel from the cecum to the ligament of Treitz revealed a complete perforation in the proximal segment of the small bowel. A full thickness cut injury measuring   3 × 2 cm was identified on the antimesenteric border of the small intestine without mesenteric involvement. There was no mesenteric hematoma. The perforation likely resulted from the small bowel being compressed against the vertebral column. The liver and spleen were intact, and minimal hemorrhagic fluid was noted in the pouch of Douglas.
     The umbilical incision was extended for trans-umbilical exteriorization of the injured bowel loop. The perforated segment showed a full-thickness bowel wall defect. The perforation was managed with primary repair in two layers. A hand-sewn closure was performed using 2-0 Vicryl for the inner absorbable layer and silk for the outer layer. A leak test was conducted and confirmed no leakage. The repaired bowel loop was gently reintroduced into the abdominal cavity.
    Post-repair inspection with a 10 mm laparoscope was done, and a pelvic drain was placed. The drain was removed on postoperative day 3. The postoperative course was uneventful, and the patient was discharged on the 5th postoperative day. At a 6-month follow-up, the boy was in good health and regularly attending school. [Fig 1-9] 
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Fig-2 Laparoscopic photograph showing liver and spleen normal 
     

Fig-1. X-ray revealed free air under the right dome of the diaphragm, suggestive perforation     












Fig-4 Laparoscopic photograph showing A full thickness cut injury measuring 3 × 2 cm on the antimesenteric border of the small intestine
     

Fig-3 Laparoscopic photograph showing hemorrhagic fluid in pelvic cavity

     


















Fig-5 Laparoscopic photograph showing pull through the perforated segment of small bowel 
Fig-6 Laparoscopic photograph showing trans-umbilical exteriorization of small bowel loop and suturing 












Fig-8 Laparoscopic photograph showing sutured bowel and pushed into the abdominal cavity.


Fig-7 Laparoscopic photograph showing extracorporeal suturing and closure was performed using 2-0 Vicryl
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Fig-9 Post operative Photograph showing an uneventful recovery and port position- 12 years boy    



Discussion        
Patho -physiology
     Small bowel perforation is a known but relatively uncommon complication of blunt abdominal trauma. After the liver and spleen, the bowel and mesenteric injuries are the third most frequently involved sites, accounting for approximately 10–12% of all blunt abdominal trauma cases. Among intestinal injuries, small bowel perforations account for nearly 70%, colonic injuries for 20%, and duodenal injuries for 10%. The most commonly affected areas are the proximal jejunum and distal ileum due to their anatomical proximity to fixed structures like the ligament of Treitz and the ileocecal valve. [1,2,3]
Mechanisms of Injury
Several mechanisms have been described for hollow viscus injury in blunt abdominal trauma:
1. Crushing Injury: Compression of the bowel between the anterior abdominal wall and the vertebral column due to blunt force.
2. Shearing Forces: Differential motion between fixed and mobile segments of the bowel during rapid deceleration, resulting in tearing.
3. Bursting Injury: Sudden increase in intraluminal pressure can lead to a blowout or perforation of the bowel wall. [4,5,6]
Grading of Small Bowel Injury
	Grade
	Description

	I
	Contusion or hematoma without devascularization; partial-thickness injury, no perforation

	II
	Laceration involving < 50% of the bowel circumference

	III
	Laceration involving > 50% of the bowel circumference without complete transection

	IV
	Full-thickness transection of the bowel

	V
	Transection with segmental tissue loss or nonviable bowel requiring resection [4,5,6]


Management Approaches
1. Laparoscopic Management
    Laparoscopy is a safe and effective modality for the management of small bowel perforation in blunt abdominal trauma, particularly in hemodynamically stable patients. It offers benefits such as: Reduced non-therapeutic laparotomies, shorter hospital stays, Early return to oral intake and ambulation, Early diagnosis and treatment with minimal invasiveness. [1,2,3]
Indications for Laparoscopy in BAT (Blunt Abdominal Trauma):
· Hemodynamic stability
· Positive diagnostic peritoneal aspiration
· Positive EFAST/USG findings
· Suspected small bowel perforation [4,5,6]
Procedure:
      General anesthesia with the patient in a supine position. A 10 mm umbilical port is inserted using the open Hasson technique or Veress needle. Pneumoperitoneum is created at a pressure of 12–14 mmHg. Two 5 mm working ports are placed in the right iliac fossa and left suprapubic region. A complete diagnostic laparoscopy is performed, starting from the splenic fossa and proceeding clockwise. Inspection of the entire small and large bowel, including the lesser sac and duodenum. Any free blood or fluid is aspirated, and lavage is performed
      In our case, a full-thickness small bowel perforation was identified in the proximal segment. There was minimal contamination, so the perforated segment was exteriorized via an extended umbilical incision. The bowel injury was repaired in two layers using 2-0 Vicryl for the inner absorbable layer and 3-0 silk for the outer non-absorbable layer. A leak test confirmed the integrity of the repair. A drain was placed in the pelvis, and all ports were closed. [1,2,3,5]

2. Open Laparotomy
     Open laparotomy remains the gold standard for managing small bowel perforations in unstable patients or those with generalized peritonitis. [1,2,3]
Indications for Laparotomy:
1. Hemodynamic Instability: Persistent hypotension or hemorrhagic shock
2. Signs of Peritonitis: Guarding, rebound tenderness, and abdominal rigidity
3. Positive FAST or DPL: Suggesting hemoperitoneum or intestinal contents
4. Clinical Deterioration: Worsening condition despite observation
5. Multiple Small Bowel Perforations: Complex or widespread injuries. [4,5,6]
Surgical Goals:
· Identify and repair all perforations
· Control active bleeding
· Irrigate the abdominal cavity to prevent sepsis
· Perform resection and anastomosis for nonviable segments or multiple injuries
      Exploratory laparotomy allows full access to solid and hollow organs and provides the opportunity for damage control surgery, including packing, temporary abdominal closure, and staged reconstruction if needed. This is essential in preventing the lethal triad of hypothermia, coagulopathy, and acidosis. [7,8,9,10] 
 Conclusion                
      Laparoscopy is as safe and feasible tool in selected patients with blunt abdominal trauma, both for diagnosis and treatment. The prerequisites for applying mini-invasive approach are both the hemodynamically stability of the patients and on adequate surgical expertise in advanced laparoscopy.     
       The laparoscopy offers an excellent option for the effective management of blunt abdominal trauma. Laparoscopy provides early oral intake, and early mobilization of the patient, which help in fast recovery and early resumption of work.
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