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Soft Tissue Injuries Due to Bicycle Parts in Children
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EDITORIAL

Bicycle riding is a popular toy and recreation among children, but it is also used for physical fitness
and sports. Bicycle use and accidents are more common among children than in adults. An increased
and widened spectrum of traumatic and non-traumatic or overuse bicycle riding injuries has been
reported [1, 2].

Traumatic injuries from bicycle parts are very common in children. They may include entrapment in
or compression by various components such as the spokes, frame, handlebars, saddle, chain and gears,
wheels and mudguards, pedals and brakes [3-6].

Bicycle spoke injury is the most common cycling-related injury. It is due to foot entrapment in the
spokes of the bicycle's rotating wheel, resulting in a variety of injuries. It may include soft tissue
injuries as well as fractures of the tibia, fibula or foot bones. There is no universally accepted
classification for such injuries. Soft tissue damage is the most important prognostic factor in the
healing of a bicycle spoke injury [7]. Soft tissue injuries are divided into three categories: bruising
without laceration, bruising and superficial abrasions, and full thickness skin defects. Injuries may be
deeper than they first appear. Severe soft tissue injuries usually affect the posterolateral aspect of the
ankle and extend to the Achilles tendon. Bicycle spokes can cause injuries resulting in a combination
of devascularisation, internal degloving, and contamination. Reassessment after 48 hours provides
better evaluation of the wound. Multiple debridements may be necessary to prevent contamination [8-
12].

A relatively large number of children are injured while riding a bicycle sitting behind the cyclist. The
right foot is usually closer to the wheel in the left side-saddle position and hence more commonly
injured. The usual injuries include superficial soft tissue abrasions, contusions or lacerations, crushing
of the foot and shearing injuries, while amputations of toes or fractures of the distal tibia and fibula
are encountered in the most severe cases [13, 14].

Direct impact handlebar injuries, usually during a fall, account for a significant proportion of bicycle-
related injuries (Fig. 1). Although bicycle handlebar injuries may occur at relatively low speeds, the
transfer of energy from the end of the handlebar, with a small cross-sectional area, to a small field
may lead to injuries that are more severe than predicted, since they may be occasionally associated
with visceral or vascular penetration. Thus, bicycle handlebar injuries of the abdominal wall should be
considered as a serious injury until proven otherwise [15-18].

Figurel. A 13-year-old boy with a handlebar injury of the thigh.
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Other potentially hazardous sites include the chain (Fig. 2) and gears that are located on the right side
of all types of bicycles, the pedals (Fig. 3), the space between the chain and the back wheel and the
space between the wheels and their mudguards (Fig. 4) [19-20].

PN

Figure2. A 9-year-old girl with an ankle injury. She entrapped her foot between the chain and the rear wheel.

Figure3. An 8-year-old boy developed a tender soft tissue lesion following a pedal injury a month ago. MRI
demonstrated a solid soft tissue mass. Histology indicated an organizing hematoma.

Figure4. A 5-year-old boy with an ankle injury. He entrapped his foot between the front mudguard and the
wheel.
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Common peroneal neuropathy following a bicycle injury has been previously presented in an 11-year-
old girl. It resulted from compression of her left knee between the chain stay and the crank arm on the
left side of the bicycle. On clinical examination bruising and superficial abrasions, but without
laceration, of the posterolateral aspect of the left knee was evident. There was also marked weakness
of the left ankle and toe dorsiflexion, as well as ankle eversion producing a foot drop (Fig. 5). The
report concluded that the space between the chain stay and the crank arm on the left side should be
also recognized as potentially hazardous to entrap a rider’s knee or leg [21].

Figure5. An 11-year-old girl with drop foot following entrapment of her foot between the chain stay and the
crank arm on the left side of the bicycle.

Non-traumatic or overuse bicycle injuries may affect both experienced cyclists and novices. They are
usually localized to the knee, neck/shoulder, wrist/hand, buttocks and perineum. Riding with too
much pedal resistance is a major cause of overuse problems. They usually involve the appearance of a
ganglion cyst (Fig. 6). They may also appear with a wide variety of compressive or entrapment
lesions of peripheral nerves, most likely the ulnar and median nerves, as well as pudendal nerve
pressure neuropathy affecting the genitourinary system [22-27].

Figure6. A 10-year-old boy developed a non-tender compressible cystic nodule of the wrist after an hour’s
participation in a race. MRI indicated a cystic lesion. Aspiration provided a gelatinous material.

Education on injury mechanisms, severity, and preventive measures is important [28, 29]. Several
proper mechanical adjustments and modifications have been proposed to reduce the incidence of
bicycle parts induced injuries. A proper bicycle fit has to do with the saddle, handlebars, brake levers
and hoods, stem and, most importantly, shoes, cleats and pedals. A biomechanical study suggested
that a mesh protective cover could be used to prevent the foot from slipping between the spokes, and a
plastic shield to bridge the gap between the fork and the horizontal upright. These modifications could
substantially decrease the incidence of bicycle spoke injuries [8]. To prevent bicycle spoke injuries
spoke guards and foot rests should also be used and children driving or being carried on a bicycle
should wear proper shoes. Protection is also required to prevent the chain from entrapping a trouser
leg and soiling the cyclist’s leg or clothing using a chain guard or case. "Doubling" is dangerous and
should be prohibited where seats and spoke guards are not available. Injuries associated with bicycle-
towed child trailers and bicycle-mounted child seats have also been reported [30]. Finally, precautions
to prevent or reduce the incidence of trauma, i.e. using safer handlebar designs, wearing padded
cycling gloves and advising frequent changes of hand position, padding in the saddle and wearing
riding shorts to prevent saddle irritation, should be undertaken by both experienced and inexperienced
cyclists [27].
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