Case report

Laparoscopic management of small bowel perforation due to steering wheel
injury

Abstract

Steering wheel impact during a motor vehicle accident can cause blunt abdominal trauma, which may
lead to small bowel perforation. This injury typically occurs due to rapid compression, shearing forces, or
increased intraluminal pressure, creating a “blow-out” effect or crushing force that pins the bowel
against the vertebral column.

The jejunum and proximal ileum are the most commonly injured sites because of their relatively
fixed anatomical position. Early evaluation with CT scan of the abdomen is essential to detect free
intraperitoneal air or fluid, which may indicate bowel perforation. However; isolated small bowel
injuries following blunt steering wheel trauma are rare.

Laparoscopic management of small bowel perforation resulting from steering wheel injury is
considered a safe, effective, and both diagnostic and therapeutic approach in hemodynamically stable
patients. Surgical procedures may include primary repair of the perforation or resection of the affected
bowel segment, performed using intracorporeal suturing or laparoscopic-assisted extracorporeal
techniques.

We report a rare case of small bowel perforation in a 35-year-old man who sustained blunt
abdominal trauma following a tractor wheel injury to the abdomen. The diagnosis was made by X-ray
chest and abdomen and CT scan of the abdomen showing free intraperitoneal air and fluid, and the
patient was successfully managed laparoscopically.
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Introduction

Small bowel perforation is the third most common injury associated with blunt abdominal trauma
(BAT), although it occurs in less than 1% of such cases. The first documented case of intestinal
perforation following blunt abdominal trauma was reported by Samuel Annan in 1937.[1,2,3]

Steering wheel injuries that lead to lower abdominal trauma may cause contusions or
lacerations of the mesentery of the small or large bowel, although these are also uncommon. Isolated
mesenteric injuries of the small bowel are particularly rare and may remain undiagnosed after blunt
abdominal trauma. [2,3]

Small bowel perforation most commonly occurs along the antimesenteric border, which is more
vulnerable due to its relatively thinner wall and reduced vascular supply. These injuries are believed to
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result from a sudden increase in intraluminal pressure within fluid- or air-filled bowel loops, leading to a
burst or “blow-out” type injury. [1,2,3]

Small bowel perforation (SBP) in blunt abdominal trauma presents with persistent abdominal pain,
tenderness, guarding, and often, signs of peritonitis. Common indicators include seat belt signs
(abdominal ecchymaosis), distension, nausea, and, in cases of delay, fever or shock. Due to its rarity, it
requires high suspicion with CT scans in cases of unexplained diagnosis in such cases can be challenging.

Radiographic evidence of free intraperitoneal air (pneumoperitoneum) on plain abdominal or chest
X-ray may suggest bowel perforation. However, contrast-enhanced CT scan of the abdomeniis
considered the gold standard for evaluating bowel injuries, as it can detect perforations, mesenteric
tears, and other intra-abdominal pathologies with high sensitivity. [5,6,7]

Surgical intervention remains the definitive treatment for small bowel perforation, and the choice of
procedure depends on the extent of the injury. Surgical options include primary repair of the perforation
or resection of the injured bowel segment followed by anastomosis. Both open and laparoscopic
approaches are utilized, with laparoscopy being a safe and effective option in-hemodynamically stable
patients. [3,4,5]

Case Report

A 35-year-old male patient was admitted to the hospital on 13/12/2025 with complaints of
abdominal pain, abdominal distension, and guarding following a tractor wheel injury to the abdomen.
On clinical examination, the patient presented with signs suggestive of intestinal perforation, including
diffuse abdominal tenderness, guarding and rigidity. His temperature was 104°F, pulse rate was 110
beats per minute, and the total leukocyte count on admission was 12,500.

A plain X-ray of the abdomen revealed gas under the right dome of the diaphragm, suggestive of
pneumoperitoneum. A CT scan of the abdomen demonstrated extraluminal gas (pneumoperitoneum)
and free fluid within the peritoneal cavity, with no evidence of solid organ injury to the liver or spleen.
These findings were consistent with small bowel perforation with peritonitis.

Based on the diagnosis of intestinal perforation, we proceeded with emergency laparoscopic
exploration. A nasogastric tube was inserted for gastric decompression, and broad-spectrum
intravenous antibiotics were administered. Under general anesthesia, diagnostic laparoscopy was
performed. Pneumoperitoneum was established using a Veress needle, followed by insertion of a 10-
mm umbilical trocar, maintaining an intra-abdominal pressure of 14 mmHg. Two additional 5-mm
trocars were placed in the right and left iliac fossae.

Using a 30-degree laparoscope, free fluid was noted in Morrison’s pouch and the pelvic cavity,
which was aspirated. Inspection of the abdomen revealed normal liver and spleen. Further exploration
identified an isolated 1.5 x 1 cm perforation on the antimesenteric border of the terminal or distal
ileum. The perforation site was thoroughly irrigated and cleaned with suction canula, and the defect was
closed in two layers using 2-0 Vicryl sutures with a round-body needle.

A pelvic drain was placed at the end of the procedure and was removed on the third
postoperative day. The patient had an uneventful postoperative recovery and was discharged on the



fifth postoperative day in stable condition. On follow-up on the 10th postoperative day, the surgical
wounds healed well, and the abdomen was soft with normal bowel habits. (Fig 1.-10)

Fig-1 X-ray chest and abdomen shows gas under Fig-2 CT scan shows pneumoperitoneum and moderate
diaphragm s/o perforation amount of intraperitoneal free fluid reviled with small

Fig-3 Laparoscopic photograph showing Fig-4 Laparoscopic photograph showing
perforation at distal end of small bowel perforation at distal end of small bowel

Fig-5 Laparoscopic photograph showing post traumatic Fig-6 Laparoscopic photograph showing suturing of small
steering wheel injury to distal small bowel leading to bowel perforation with 2.0 Vicryl
perforation measuring 1.5x1 cm



Fig-7 Laparoscopic photograph showing suturing of Fig-8 Laparoscopic photograph showing suturing of
small bowel perforation with 2.0 Vicryl perforation first layer
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Fig-9 Laparoscopic photograph showing suturing of Fig-10 Laparoscopic photograph showing suturing of
perforation first layer completed perforation second layer completed
Discussion

Pathophysiology of Small Bowel Perforation in Blunt Abdominal Trauma (BAT)

Small bowel perforation following blunt abdominal trauma (BAT) is a rare but serious injury, with
an incidence of less than 1%. It is most commonly associated with motor vehicle accidents, particularly
from impacts involving seat belts, handlebars, or steering wheels. The injury primarily results from rapid
compression, shearing forces, or rupture due to sudden increases in intraluminal pressure, often
producing a “blow-out” perforation at the antimesenteric border of the bowel. Clinical presentation may
occur immediately after trauma or may be delayed, especially in cases where ischemic necrosis develops
due to mesenteric vascular injury. [1,2,3]



Pathophysiological Mechanisms

1. Sudden Compression (Crush Injury)

In this mechanism, the small bowel is compressed between the external force of impact (such as a
seat belt, handlebar, or steering wheel) and the lumbar spine. This compression leads to a rapid increase
in intraluminal pressure, which may cause a blow-out perforation, most commonly along the
antimesenteric border, where the bowel wall is relatively weaker.

2. Deceleration and Shearing Forces

Rapid deceleration during trauma can create significant shearing forces at fixed points of the
intestine, such as the ligament of Treitz and the ileocecal junction. These forces may result in bowel
transection, mesenteric tears, or vascular injury.

3. Ischemic Necrosis (Delayed Perforation)

Trauma to the mesentery may cause hematoma formation or disruption of mesenteric vessels,
leading to compromised blood supply to the bowel segment. Over time, this can result in ischemia and
necrosis, ultimately causing delayed bowel perforation, which may occur hours or even days after the
initial injury.

4. Closed-Loop Mechanism

When both ends of a bowel segment become temporarily obstructed, intraluminal pressure rapidly
increases within the closed segment. This progressive pressure buildup may lead to rupture of the bowel
wall. [4,5,6,7]

Surgical Management

The management of small bowel perforation depends primarily on the hemodynamic status of the
patient and the extent of the injury. In hemodynamically stable patients, laparoscopic surgery can be
performed and offers advantages such as reduced postoperative pain, shorter hospital stays, and faster
recovery. In hemodynamically unstable patients, emergency open damage control laparotomy is
required to control contamination and stabilize the patient. [1,2,3,5]

Open Laparotomy

Open laparotomy remains the standard treatment for unstable patients or those with extensive
injuries. Early surgical intervention is critical, as delays beyond 24 hours significantly increase morbidity
and mortality due to sepsis and peritonitis.

Treatment options include:

e Primary repair:
Small, single perforations can often be closed primarily with sutures.

e Resection and anastomosis:
In cases of large, complex, or multiple injuries, the damaged bowel segment is resected followed
by primary end-to-end anastomosis.

e Stoma formation (Exteriorization):
In situations involving severe contamination, extensive bowel damage, or hemodynamic



instability, a temporary ileostomy or colostomy may be created as part of damage control
surgery.

Mesenteric injuries may require resection of the affected bowel segment if the blood supply is
compromised. During laparotomy, thorough exploration, drainage of contaminated peritoneal fluid, and
saline lavage of the abdominal cavity are essential. Broad-spectrum prophylactic antibiotics are also
administered. Delayed diagnosis of small bowel perforation can lead to severe complications, including
sepsis and death, highlighting the importance of early recognition and prompt surgical intervention.
[6,7,8]

Laparoscopic Surgery

Laparoscopic management of small bowel perforation, particularly following steering wheel injuries,
has emerged as a safe, feasible, and effective approach in hemodynamically stable patients. It serves
both diagnostic and therapeutic purposes.

Key steps include:

o Diagnostic exploration:
Complete inspection of the entire small bowel from the ligament of Treitz to the ileocecal valve
to identify perforations or mesenteric injuries.

¢ Intracorporeal suturing:
Small perforations can be closed using laparoscopic needle holders with 2-0 Vicryl sutures.

e Laparoscopic-assisted repair:
The injured bowel segment may be exteriorized through a small incision or extended umbilical
port for repair.

e Resection and anastomosis:
In cases of severely damaged or de-vascularized bowel, resection and anastomosis can be
performed laparoscopically orthrough a mini-laparotomy, often using stapled anastomosis.

Laparoscopy provides excellent visualization of the abdominal cavity, enabling precise identification
and management of bowel injuries, while minimizing surgical trauma and improving postoperative
recovery. [1,2,3,4,5]

Conclusion

Small bowel perforation resulting from steering wheel injury is a rare but serious consequence of
blunt abdominal trauma (BAT). In carefully selected patients, particularly those who are
hemodynamically stable, laparoscopy serves as a safe and effective modality for both diagnosis and
treatment.

Small bowel perforations can be successfully repaired using intracorporeal or extracorporeal suturing
techniques, offering an effective alternative to traditional open surgical repair. Compared with open
surgery, laparoscopic management is associated with reduced postoperative pain, faster recovery,
shorter hospital stays, and potentially lower morbidity.
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