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ABSTRACT

Introduction. Blunt impact-induced traumatic abdominal wall hernia (TAWH) is classically associated with
handlebar injury caused by direct trauma to the anterior abdominal wall, hence the term “handlebar hernia.” It
is uncommon in children and associated with significant morbidity if diagnosis is delayed.

The aim of this study is to present our experience in treating bicycle handlebar-associated TAWH, highlight the
likelihood of associated intra-abdominal injuries, and emphasize the importance of early imaging and surgical
intervention when necessary.

Case Presentation. Three cases of abdominal wall hernia were included. All patients were boys, with a mean age
of 8.6 years (range: 7-11 years). All patients presented with swelling in the iliac fossa (right n=2 and left n=1).
Emergency computed tomography (CT) was performed in all cases: two revealed a muscular defect, while the
third showed pneumoperitoneum. The musculoaponeurotic defect was surgically repaired in each case. In the
third patient, a small intestinal perforation was also identified and sutured. All patients recovered uneventfully.

Conclusion. TAWH is a rare clinical entity that may signal more significant associated injuries, such as hollow
viscus perforation, which often requires urgent surgery. A high index of suspicion is necessary in children
presenting with bruising, abrasions, ecchymosis, hematoma, or peritoneal signs following blunt abdominal
trauma, and there should be a low threshold for additional imaging.
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Traumatic abdominal wall hernia (TAWH)
typically results from blunt trauma to the
abdominal wall, leading to disruption of
the muscular and fascial layers while the
skin remains intact. This injury allows intra-
abdominal contents, such as the small bowel, to
protrude through the defect.! The incidence of
TAWH is estimated at up to 9% of abdominal
wall defects caused by trauma.? The first case
of TAWH described in the literature occurred
in 1906, in an adult injured by a wheelbarrow
handle.® Pediatric TAWH was first reported
in 1956, in a 14-year-old boy struck in the

abdomen by motorcycle handlebars. These
injuries are difficult to diagnose clinically and
lack standardized treatment strategies. Repair
usually involves surgical exploration and
layered closure of the defect, depending on its
size, location, and the condition of surrounding
tissues.> Reporting rare and distinctive
presentations, such as traumatic hernia without
skin penetration, enriches the literature and
helps guide optimal management. In this article,
we present three pediatric cases of handlebar-
associated abdominal wall hernia.
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Case1

A 7-year-old boy with no relevant medical
history presented to the pediatric surgery
emergency department after falling from his
bicycle. On examination, a 3-cm swelling with
bruising was observed in the right iliac fossa
(RIF), extending to the right inguinal region
(Fig. 1). Manual palpation revealed tenderness
in the lower abdomen. The patient’s pulse was
94 bpm, and his blood pressure was 110/60
mmHg.

Fig. 1. Visible swelling with bruising involving the
right iliac fossa.
RIF: right iliac fossa, LIF: left iliac fossa

Fig. 2. Intraoperative view showing a 2-cm
musculoaponeurotic defect.
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An  emergency  abdominal = computed
tomography (CT) scan revealed a 30-mm
muscular defect in the external oblique muscle,
with no associated intestinal perforation.

Emergency surgery was performed, during
which a 2-cm musculoaponeurotic defect was
identified (Fig. 2). The abdominal wall was
repaired in layers using interrupted sutures.
The postoperative course was uneventful. At
3 months postoperatively, the patient had a
strong and intact abdominal wall.

Case 2

An 1l-year-old boy with no relevant medical
history presented with blunt abdominal trauma
caused by impact from a bicycle handlebar to
the RIF. Examination revealed a painful 5-cm
swelling in the RIF with a 2-cm contusion. The
rest of the abdomen was soft, compressible, and
non-tender. The patient was hemodynamically
stable.

An abdominal CT scan showed a 20-mm defect
in the right anterolateral abdominal wall with
herniation of subcutaneous epiploic fat (Fig. 3).
No other injuries were noted.

An urgent laparotomy was performed through
local wound exploration. A 2-cm parietal defect
was identified without digestive perforation.
The abdominal wall was repaired in layers.
Postoperative recovery was uneventful.

Case 3

An 8-year-old boy was referred for abdominal
pain following a fall from a bicycle. The child
had no relevant medical history, including no
history of abdominal hernias. He presented
with abdominal pain, vomiting, and bowel
dysfunction. Physical examination revealed a
tender lump in the left iliac fossa. No additional
symptoms were reported. Vital signs were
within normal limits.

An abdominal CT scan demonstrated intestinal
loops protruding through a 30-mm defect in
the abdominal wall, along with significant
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subcutaneous
with a

pneumoperitoneum and
emphysema—findings consistent
perforated hollow viscus.

An emergency laparotomy was performed
following a diagnostic laparoscopy. A 3-cm
defect in the abdominal wall, a perforation in a
viable segment of the small bowel, and a tear in
the mesentery of the mid-jejunum were found
(Fig. 4). The procedure included a primary
wedge resection and closure of the enterotomy,
repair of the mesenteric tear, and layered closure
of the abdominal wall hernia. The postoperative
course was uneventful.

Fig. 3. Computed tomography showing a muscular
defect in the abdominal wall with a herniation of
subcutaneous epiploic fat (arrow).

2 Sidd - seas
Fig. 4. Intraoperative view showing the perforation
(arrow) in the lateral wall of the small bowel.
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Written informed consent for the publication
of the patients’ clinical data and images was
obtained from their parents.

Discussion

TAWH is a rare pediatric condition, mostly
recorded in case reports, with anatomical
abnormalities that vary from minor muscular
tears to significant aponeurotic and skeletal
damage.® These injuries often originate from
a rapid, localized application of severe blunt
force to the abdomen, such as from a bicycle
handlebar. This impact causes tangential
shearing forces and abrupt increases in intra-
abdominal pressure, which disrupts deeper
muscle and fascial tissues while the very elastic
overlying skin often remains intact.”®

Due to the great variety in presentation, even
expert pediatricians or surgeons may overlook
minor injuries, especially when confounding
symptoms are present. However,
factors should raise suspicion of TAWH, such as
a history of abdominal trauma or a pre-existing
hernia. TAWH commonly affects school-aged
children and often presents with non-specific
symptoms like fever, vomiting, or abdominal
pain. Physical examination may reveal bruising,
ecchymosis, swelling, or a tender mass—though
skin defects are often absent.”"!

several

Bicycle handlebar trauma should always raise
suspicion, even if external signs seem trivial.
Studies have shown that physical examination
has low sensitivity for detecting TAWH, with
rates between 29.4% and 42.3%."*"* Vu and
Klinkner reported that patients with severe
handlebar injuries often had only a minor fall
at low speeds, with minimal external evidence
of trauma.™

TAWH is rarely isolated and is frequently
accompanied by associated intra-abdominal
injuries, occurring in 25%-79% of cases—as seen
in our third case.”'® The risk of intra-abdominal
injuries increases significantly when the
handlebar impact occurs in the upper abdomen.
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Given the limitations of physical examination in
diagnosing TAWH, paraclinical investigations
are essential. Although ultrasonography can
sometimes detect a TAWH, CT remains the
most reliable diagnostic modality."”

According to Burt et al.”’, CT imaging has a
sensitivity of 98% for identifying traumatic
abdominal wall hernias. In addition to
visualizing the hernia itself, CT scans can reveal
other surgically significant injuries, such as
bowel perforations or hemoperitoneum, and
can clearly delineate muscular disruptions,
which may otherwise be misinterpreted as
hematomas or remain undetected altogether.'®
It is believed that pain and muscle spasms can
obscure these defects on initial imaging, leading
to delayed diagnosis.”” In our cases, the clinical
presentations were typically marked, and
diagnosis was confirmed via CT imaging.

The most severe form of abdominal wall
injury, characterized by evisceration, occurs
in fewer than 1.5% of blunt abdominal trauma
patients.” In non-operative settings, emergency
physicians may attempt gentle reduction of
eviscerated bowel loops without applying force.
If unsuccessful, the herniated contents should
be covered with sterile, non-adhesive, water-
impermeable material, and broad-spectrum
antibiotics should be initiated immediately.

Immediate surgical exploration and repair
are generally recommended to prevent early
complications from unrecognized intra-
abdominal injuries, and late complications
such as incarceration, strangulation, or bowel
ischemia.”

Some authors recommend early repair via
a midline incision for anterior TAWHs,
particularly in patients already undergoing
laparotomy. In contrast, elective repair may
be considered for isolated lumbar or lateral
TAWHs. Primary closure of all abdominal
wall layers is the standard approach. While
prosthetic mesh is often used in adults for larger
defects, in children, the vast majority of TAWHSs
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in children can be repaired primarily without
mesh.?*

If the overlying skin shows signs of trauma
(e.g., abrasions or hematomas), elective surgery
is often postponed until soft-tissue recovery to
minimize the risk of wound dehiscence and
further tissue damage.*

Although laparotomy is the most commonly
used surgical approach in the literature
(approximately 85%), laparoscopy has emerged
as a valuable alternative. Minimally invasive
techniques can help exclude intra-abdominal
injuries and may eliminate the need for amidline
laparotomy, particularly in hemodynamically
stable patients—as illustrated by our third
case."

In carefully selected cases with no associated
intra-abdominal injuries, conservative
management may be considered. However,
this requires close clinical and radiological
monitoring, and current evidence does not
support routine non-operative management of
TAWH.»2

Conclusion

Traumatic abdominal wall hernia caused by
bicycle handlebar injuries in children is a rare
but important clinical entity. Early recognition
and intervention are crucial to prevent
morbidity associated with bowel strangulation
and incarceration.

Clinicians should maintain a high index of
suspicion for TAWH in any child presenting
with abdominal trauma from handlebars—
especially when accompanied by the “handlebar
sign” (localized bruising or swelling). A low
threshold for imaging, particularly with CT
scanning, is essential.

Surgical repair, whether open or laparoscopic,
remains the cornerstone of management.
While non-surgical approaches have been
reported in isolated, uncomplicated cases,
current data do not support them as a standard
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recommendation. Prompt diagnosis and
tailored surgical intervention offer the best
outcomes for pediatric TAWH cases.
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