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ABSTRACT

Introduction: Bicycling is a common recreational
activity amongst American children. Bicycles are
associated with more childhood injuries than any
other consumer product except the automobile.
Case Report: We present a case of a 10-year-old
girl sustaining significant morbidity secondary
to penetrating handlebar injury and give a review
of literature on common handlebar injuries.
Conclusion: We present a very unusual type
of bicycle related injury but more importantly
we hope to focus the attention to an often
overlooked injury associated with bicycles, i.e.,
the handlebars.
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INTRODUCTION

Bicycle handlebar injuries have been reported fairly
regularly. Most of them have been related to blunt intra-
abdominal injury. We present a case of penetrating injury
caused by a bicycle handlebar followed by a review of
literature.

CASE REPORT

A 10-year-old girl with no significant past medical
history was brought to the emergency department after
sustaining a penetrating handlebar injury to the lower
abdomen. The girl was riding her bicycle when the handle
of the bicycle turned perpendicular to the girl’s body and
she fell over the uncovered rusted handle, sustaining the
penetrating injury. There was no associated head injury
or loss of consciousness.

At the time of presentation the girl was alert, awake
and in no distress. Vital signs were heart rate 108 bpm,
respiratory rate 18 min, blood pressure 109/50 mmHg,
oxygen saturation 98% on room air. Examination of head
and neck was normal except for abrasions in her lower
lips. There was no C-spine deformity or tenderness. Her
cardiovascular examination was normal, and chest was
clear to auscultation bilaterally. Her peripheral perfusion
was adequate with a capillary refill less than two seconds.
Examination of the abdomen revealed a handlebar
impaled infraumbilically and appearing to come out
through the vulva. There was no external bleeding visible.

Immediately after arrival an intravenous access was
placed and she was fluid resuscitated. After the initial
stabilization an abdominal radiograph done showed a
penetrating injury with handlebars in the anterior soft
tissues of the abdomen and pelvis (Figures 1 and 2).
Surgical service was consulted to review the patient.

Vital signs of the patient remained stable throughout
the emergency stay. The patient was taken to the operating
room immediately where exploration showed only
subcutaneous penetration without fascia penetration.
The patient tolerated the procedure well and was
discharged home forty-eight hours post surgery without
any complications. Our case is unique in that there was
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Figure 1: Oblique abdominal radiograph showing the penetrated
handle.

Table 1: Organs involved in different studies: Percentages

Authors Spleen Liver
Erez et al. 45 35
Acton et al. 20 10
Clarnette 28 12.5
Nadler et al. 14

no intra-abdominal penetration but only subcutaneous
tunneling had occurred.

DISCUSSION

Bicycling is a common childhood recreational activity.
As many as 80% of children own a bicycle by the time they
are in second grade [1]. According to the National SAFE
KIDS campaign 2004, bicycles are associated with more
childhood injuries than any other consumer product
except the automobile. One of the most common causes
of head injury in pediatric age group has been bicycle
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Figure 2: Lateral abdominal radiograph showing path of the
handlebar: Infraumbilical to pubis.
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related. As per the ITHS (Insurance Institute for Highway
Safety) helmet use among bicyclist has been shown to
reduce to rate head injury risk by 85%. According to
the National Safe KIDS campaign every dollar spent on
Helmets would save thirty dollars in healthcare costs and
costs to society. Many states have now adopted legislation
for helmet use for child bicyclist with follow-up studies
showing reduction in head injury rates [2]. However,
one of the common but often overlooked injuries among
young bicyclist is that secondary to handlebars. An
estimated 77% percent of non-motor vehicle involved
bicycle related injuries could be from handlebars with
a huge economic burden for treating the same [3]. We
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will discuss the common patterns of handlebar injuries
through a review of literature.

The most common mechanism of fall is a loss of
balance followed by a forward fall. Majority of handlebar
injuries are either due to a flip over handlebar or a result
of direct impact. While the first mechanism leads to
more facial and skeletal trauma, the latter leads to more
abdominal trauma [4, 5].

Majority of children sustaining handlebar trauma are
males [4—7]. The most common injury reported has been
a blunt trauma to abdominal wall and pelvis. The small
area of the handle bar even in presence of low velocity
is a major contributing factor to serious intra-abdominal
injuries [6]. In a study done by Parshotam et al. the odds
for having a serious intra-abdominal injury was higher for
patients with handle bar imprints (OR 21.8) [8]. A similar
study done by Karaman et al. reported 45% of patients
with serious abdominal injuries having a handle bar
imprint [7]. Even though these imprints may give a clue
towards a more severe intra-abdominal injury, majority
of patients with serious abdominal injury do not have an
imprint. Rare penetrating injuries have also been reported
[9]. As with our case they have been associated with an
uncovered handle bar ends. In 21 cases of handlebar
injury reported by Acton et al. uncovered handlebar end
was responsible for 47% of serious abdominal injuries
[10].

Common intra-abdominal injures reported after
handle bar injury are spleen, liver, pancreas, intestines
[4—7]. Splenic and liver injuries commonly present as
laceration and hematoma. Most of these blunt injuries
could be managed conservatively with close observation.
Handlebars could responsible for as many as 62—-75%
traumatic pancreatitis in children [11, 12]. This can
present a challenge during early stages, as initial serum
amylase could be normal. Understanding the mechanism
of trauma, maintaining a high level of suspicion, serial
serum amylase level along with ultrasound or computed
tomography might point to the diagnosis.

Though uncommon, abdominal wall hernia has been
reported. It occurs when the force of the handle bar is
not enough to disrupt skin but enough to disrupt the
underlying tissue via a tangential shearing stress [13,
14]. It is usually diagnosed clinically but may require
additional imaging for confirmation. This type of
injury requires prompt diagnosis and often a surgical
intervention to prevent tissue strangulation.

Another hidden danger of serious handlebar injury is
a delayed presentation. A delayed presentation has been
reported up to as late as 18 days following handlebar
injury [15]. The common causes for the presentation
have been pancreatic and small bowel injuries. Delayed
pancreatic injury often presents with formation of
pancreatic pseudocyst [15]. A close follow-up with a
primary care provider is a must if early discharge is
anticipated. The incidence of small bowel injury following
blunt abdominal trauma has been reported to be around
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5% [16]. Early diagnosis of a perforated small bowel
could pose a challenge secondary to neutral pH and low
bacterial content of the lumen [17]. Initial radiographs
may be normal in up to 60% of cases [18]. Some clues
to diagnosis are free fluid on ultrasound, increasing
tachycardia and rising white count.

Though Winston et al. have done studies looking
into mechanism of handlebar injuries and its economic
burden, more studies are needed looking into possible
solutions and their impact on preventing serious
handlebar injuries and reducing the economic burden. A
retractable handlebar design was suggested by Arbogast
et al. [19]. Taking a cue from our patient’s experience,
some of the possible preventive strategies could be
making bicycles with limited handle rotation, better
protection of the handlebar ends and parental awareness
regarding unsafe bicycles.

CONCLUSION

In conclusion bicycling, though a common childhood
recreational activity, can lead to some serious injuries.
Though most focus on injury prevention has been on
children wearing helmets. Our case signifies another
cause of morbidity associated with bicycle related injuries,
i.e., the handlebars.
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