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ABSTRACT

The number of pedal cyclists seriously injured has increased by 11%
between 2009 and 2019 in Great Britain. Bicycle-related trauma
remains a public health concern as the number of admitted bicycle
injuries is increasing. We present a rare case of a segmental fracture
of the clavicle associated with a LeFort midfacial fracture in a female
cyclist. We review the literature and discuss the epidemiology,
associated injuries and long-term morbidity of cycling-related
fractures.
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INTRODUCTION

There has been an increase in pedal cyclist traffic in Great Britain
of 17% from 2009 to 2019 (2.8 to 3.3 billion vehicle miles). The
number of pedal cyclists seriously injured has also increased by 11%
between 2009 (3,689 cases) to 2019 (4,092 cases)!!).

Bicycle-related trauma remains a public health concern as the
number of admitted bicycle injuries is increasing. In a recent UK
study of patients admitted to a large trauma centre for cycling-related
injuries, 40% sustained orthopaedic fractures and of those 58.5%
required surgical treatment. A road traffic accident was the main
cause in 39% of cases. The clavicle was the most common fracture in
30% of upper limb fractures and 16.4% of all fractures!?.

Fractures of the clavicle usually occur at the midshaft in 69% of
casestl. A segmental fracture however, with fractures both of the
midshaft and the lateral end of the clavicle is a very rare combination
with an incidence of 0.5%".

We present a case of this uncommon segmental fracture of the
clavicle associated with a LeFort type I midfacial fracture in a female
cyclist. We review the literature and discuss the epidemiology and
long-term morbidity of cycling-related fractures.

CASE REPORT

A 3lyear old female road cyclist wearing a helmet was involved in a
road traffic accident during day time commuting. The cyclist was hit
from the left side vertically by an incoming motor vehicle travelling
at a speed of 15miles/hour. Following the collision and impact on
the road, due to the obvious facial and clavicle fractures, the cyclist
was transferred by ambulance to the nearest hospital. There was
no initial loss of consciousness. Imaging studies excluded brain or
skull injuries and showed a right displaced segmental fracture of
the clavicle ( Figure 1), and a right displaced unilateral LeFort type
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I midfacial fracture (Figure 2). Surgical fixation of the midfacial
fracture with restoration of occlusion was performed as an emergency
the same day (Figure 3). Open reduction and internal fixation of
the segmental fracture of the clavicle with an S 7-hole plate was
performed 48 hours later (Figure 4). The patient made an uneventful
recovery and was discharge the following day. At six months follow-
up there was an 80% functional recovery due to residual shoulder
stiffness. In view of further improvement with physiotherapy over the
following 3 months the patient was happy to be discharged.

DISCUSSION

Fractures of the clavicle account for 2.6% to 3.3% of adult fractures
and 44% of injuries to the shoulder girdle®®*!. The reported incidence
is between 24.4 and 29 per 100,000 person-years™®”#, Fractures of
the midshaft of the clavicle are the most common in 62 % to 81%
of cases. Fractures of the lateral-end occur in 16% to 30% and the
medial end in 1.2% to 4% of cases>*!%. However, the association
of a fracture of the midshaft and of the lateral end of the clavicle is a
very rare type of segmental fracture (0.5%)™. Only 4 previous cases
of this particular fracture combination in adults have been reported
in the literature!''"'*l. Three of these cases were associated with rib
fractures!''""¥), and high energy impact was the common mechanism
of injury in all cases. In our case report the segmental fracture was
associated with a mid-facial fracture as a result of a road traffic
accident.

Cyclists and clavicular fractures

Among the transport accidents reported in the literature, cycling
accidents are by far the most common cause of clavicular fracture,
varying between 16.4% to 32% of cases>®!1%15161 Jamil et all®
(2021) in a study of 737 patients admitted for cycling-related injuries
between 2012 and 2020, reported that 40% sustained orthopaedic
fractures and of those, 58.5% required surgical treatment. A road
traffic accident was the main cause in 39% of cases. Upper limb
fractures were seen in 41.4%, lower limb in 34% and pelvis in 25%
of cases. The clavicle was the most common fracture in 30% of upper
limb fractures and 16.4% of all fractures.

It is important to note that clavicular fractures in high energy
trauma are associated with high morbidity. In a study of 411,612
clavicular fractures in the United States over a period of 12 years
(2001-2013), Amer et al'”! (2020) reported a high incidence of
associated injuries. These included thoracic injury in 41%, spine
injury in 15.3%, skull fractures in 9%, concussion in 8.4%, facial
injuries in 7%, and splenic injury in 4.3% of cases, with an overall
mortality of 2.9%.

Cyclists and Facial fractures
In this report the patient sustained an uncommon facial fracture
classified as a LeFort type 1. This type of fracture is located in the
horizontal plane inferior to the maxillary sinus and inferior orbital
rim, but superior to the teeth. Displacement of the maxilla is more
likely when the fracture extends beyond both the medial and lateral
maxillary buttresses. The three types of these injuries were first
classified in 1901 by Rene LeFort. The classification was based
on a low-velocity impact. Currently, however, LeFort fractures are
predominately caused by motor vehicle accidents or other high-
energy collisions "l

LeFort type I injuries are uncommon. Boffano et all'” (2013)
reported that the incidence of bicycle-related facial fractures among all
maxillofacial injuries was 8.8%. This study included 208 patients with
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Figure 1 Segmental fracture of the right clavicle
associated with a fracture of the lateral end of the clavicle.

Figure 3 Internal fixation of LeFort midfacial fractur.
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a male to female ratio of 3:1, and a mean age of 39. The most common
fractures involved the mandible (36.2% to 57,8 %), and the zygoma
(27% to 35.2%). LeFort type 1 fractures accounted for 2.9% of cases.

Sorenson et al®” (2021) in a study of 138,078 patients injured due
to cycling trauma during a period 10 years (2010 to 2019), reported a
10.4% (14,326) prevalence of facial injury. Thirteen percent of facial
injuries were fractures.

Facial protection is therefore paramount. Several studies have
reported that cycling helmets can substantially reduce craniofacial
injuries. Benjamin et al®"! (2019) in 85,187 cycling-related facial
injuries over 5 years (2010-2014), reported a prevalence of 11.6%
head fractures and 11.3% facial fractures. Helmets reduced head
fractures by 52% (from 14.0% to 7.3%), while the reduction in facial
fractures was 35% for upper face, 28% for mid face, and 21% for the
lower face.

Three recent meta-analyses have also showed that bicycle helmets
are protective against facial injuries®*?*. Oliver et al® (2017)
reported that helmets were associated with a reduced odds of head
injury and facial injury (odds ratios of 0.49 and 0.67 respectively).
Fitzpattrick et al’®®! (2018) showed that helmets were protective
against facial fracture with an odd ratio of 0.79. In addition, Hoye*!
(2018) found that the use of bicycle helmets reduced head injury by
48%, serious head injury by 60%, traumatic brain injury by 53%,
face injury by 23%, and the total number of killed or seriously
injured cyclists by 34%.

It is noteworthy that long term morbidity of cycle-related injuries
is underestimated. However, Zibung et al*” (2016) reported that
more than 70% of bicycle trauma patients still suffered from pain or
other physical symptoms more than six months after their bicycle
crash even though only 15% were severely injured. Patients with
a Glasgow Coma Scale (GCS) < 13 or an Injury Severity Score
(ISS) >15 experienced impaired emotions / outlook on life. Physical
suffering was reported by patients with a GCS < 13 and in those
with injuries to the cervical spine. Patients with an ISS >15 or facial
fractures experienced limitations in daily activities.

CONCLUSION

Bicycle-related trauma remains a public health concern as the number
of pedal cyclists and subsequent hospital admissions for bicycle
injuries is rising annually.

Cycling injuries can be devastating due to the severity of associated
injuries, mortality and morbidity rates, and impairment of the quality

Figure 4 Open reduction and internal fixation with 7- hole S clavicular plate.
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of life after bicycle trauma. It is therefore paramount to increase

public awareness. There is also a need to mitigate the risks of cycling
accidents by promoting driver and cyclist education, increasing road
safety and improving cyclist protection equipment.
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