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Objective: To study second fracture at the same clavicle including prevalence, fracture configurations related to malunion
types of the first fracture, and healing.

Material and Method: Between 2008 and 2011, the authors reviewed medical records and radiographs of the clavicles of
patients who sustained acute clavicular fractures from motorcycle accident. Second fracture at the same clavicle and
prevalence were studied. Malunion of the first fracture of the same clavicle were typed and configurations of the second
fracture at the same clavicles were described related to type of the malunion.

Results: There were 552 clavicular fractures. Four cases of which sustained a second fracture at the same clavicles. Malunion
of the first clavicular fracture of the four cases were typed: type I, extension, type I, flexion, and type III, bayonet. There
were one, two, and one case of second clavicular fractures of the type I, II, and III clavicular malunion. The configuration
of second clavicular fracture of the type I malunion clavicle is located at lateral fragment, inferior displacement, and dorsal
angulation with dorsal cortex conminution. The type II malunion clavicle is located at lateral fragment with minimal
displacement. For the Type Il malunion clavicle, the second fracture is located at medial fragment with mild inferior
displacement and inferior angulation. The four cases of the second fractures of the same clavicles healed within two months
without complication.

Conclusion: The prevalence of second fracture at the same clacicles was 7.2:1,000. The three types of the first fracture
malunion were extension, flexion, and bayonet. The configuration of the second fracture at the same clavicles depends on
malunion types of the first clavicular fracture. They healed without complication.
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Clavicular fracture is a common orthopedic
trauma caused by a motorcycle accident. The clavicle
is S-shape configuration’. The mechanism of the
fracture is outstretched hand or direct blow at the lateral
area of the shoulder. Because of that, it mostly creates
middle one-third of clavicular fracture!¥. The fracture
is effectively treated by conservative means such as
figure of eight splint of shoulders and arm sling.
However, the clavicular fracture is mostly a malunion
between overlying and angulation, with a large callus
formation®?. The malunion changes the S-shape of
the clavicle, thus, affects the fracture type of second
fracture at the same clavicle. Moreover, the second
fracture of the same clavicle is very rare and not yet
reported in international literatures.
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The present study was conducted to find out
the prevalence, fracture configurations, and healing of
a second clavicular fracture at the same site including
types of the first fracture malunion.

Material and Method

The present study was carried out after
receiving certificate of ethic approval from the Siriraj
Institutional Review Board.

The authors reviewed OPD cards and
clavicular radiographs of patients that sustained acute
clavicular fractures between 2008 and 2011. Inclusion
criteria were all acute clavicular fractures within
one- week post-injury from a motorcycle accident with
history outstretched hand injury or direct blow onto
lateral aspect of the shoulder with the second fracture
at the same clavicles. The pathological fracture, direct
injury at the clavicle, and patients under 18 years old
were excluded. The sum of acute clavicular fracture
and second fracture of the same clavicle were recorded

J Med Assoc Thai Vol. 95 No. 12 2012



and analyzed for prevalence. Age, sex, and time
between the first and the second fractures of the
same clavicles were recorded. Prof. Dr. Thossart
Harnroongroj typed malunion of the first clavicular
fracture that had second fracture in three types
based on the deformity in terms of angulation and
displacement. Configurations of the second fracture
of the malunion clavicle were described in terms
of location, angulation, and displacement related
to malunion type of the first fracture. The second
fracture at the same clavicle was followed-up for one
year.

Results

There were 552 clavicular fractures. Of
those, there were four cases with second fractures at
the same clavicles, which consisted of four males. Age
ranged from 23 to 44 years old. Time between the first
and second fractures of the same clavicles ranged from
10 months to five years. The prevalence of the second
fracture of the same clavicle was 7.2:1,000 of the
patients with clavicular fractures. Radiographs of these
four cases showed three types of malunion of first
clavicular fracture. The first clavicular fracture was
located at middle one-third of the clavicle and had
larger bone mass than lateral and medial fragments.
The type I, extension malunion has the lateral fragment
displaced in extension and made inferior angulation
with medial fragments (Fig. 1). There was one case
with second fracture of the type I malunion clavicle.
The configuration of the second fracture of malunion
type I clavicle was located at the lateral fragment and
displaced inferiorly. It had dorsal angulation with
dorsal cortex comminution (Fig. 1). The type Il flexion
malunion of the clavicle has the lateral fragment
displaced in flexion and made dorsal angulation with
the medial fragment (Fig. 2). There were two cases
with a second fracture of the type Il malunion clavicle.
The configuration of the second fracture of both cases
was located at the lateral fragment with minimal
inferior displacement and without comminution
(Fig. 2). The type III, bayonet malunion of the clavicle,
has the lateral and medial fragments parallel (Fig. 3).
One second fracture was found. The configuration of
the second fracture was located at medial fragment
with inferior displacement and angulation but with no
comminution of the fracture (Fig. 3). In the three types
of malunion, the lateral fragment was below the medial
fragments. Four cases of the second clavicular fractures
at the same sites had no evidence of coracoclavicular
ligaments injuries and no fracture at the malunion. All
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second fractures at the same clavicles were treated by
conservative means with figure of eight shoulder splint
and arm sling and healed in two months without
complication.

Type I extension malunion, the second fracture of
the malunion clavicle located at lateral fragment
with inferior displacement, dorsal angulation and
dorsal cortex comminution

Fig. 1

Type 1l flexion malunion, the second fracture of
the malunion clavicle located at lateral fragment
with minimal inferior displacement

Type 11l bayonet malunion, the second fracture of
the malunion clavicle located at medial fragment
with inferior displacement and angulation
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Discussion

The second fracture at the same clavicle is
rare as shown in the present study, only four cases were
found among 552 clavicular fracture subjects and the
prevalence is 7.2:1,000. The possibility may be that
the large malunion of the first clavicular fracture
changes the S-shape of the clavicle and shorten the
clavicle thus, can resist more axial load than normal
S-shape clavicle by increasing area moment of inertia®.
The present study showed that the malunion had
three types, based on positions of the lateral fragment
in extension, flexion, or bayonet position. Moreover,
the present study found that all types of malunion
contributed to a large bone mass with wider transverse
diameter than medial and lateral fragments. This may
be why there were few second clavicular fractures at
the malunion. The second fracture of the malunion
clavicle in the present study showed different fracture
configurations, which depended on the malunion types.
The type I, which was the extension malunion clavicle,
had the end of the lateral fragment above the medial
fragment and was under extension moment when the
axial load at lateral aspect of the shoulder or through
outstretched hand was given®. Therefore, the fracture
configuration of the second fracture has dorsal cortex
comminution with inferior displacement and dorsal
angulation by weight of the shoulder girdle. By the
same mechanism, the second fracture of the type II
flexion malunion clavicle had lateral fragment under
the flexion moment. However, there was minimal
displacement. This may be because the effect of the
coracoclavicular ligament and soft tissues around the
large mass of malunion. The type III, bayonet malunion
clavicle, had the lateral fragment of the malunion
clavicle below the longer medial fragment. Therefore,
under axial load from the shoulder, the medial fragment
had under extension moment and created the second
fracture at the medial fragment with extension, inferior
displacement, and inferior angulation. In the three
types, the second fractures were located at the lateral
fragment of the malunion. There was no coracoclavicular
ligaments injury and the fracture healed without any
complication. These may be that the large bone mass
of the malunion of the first fracture may efficiently
diminish the load that acted upon coracoclavicular
ligaments® and provided enough stability for the
second fracture healing.
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In conclusion, the second clavicular fracture
of the same clavicle is very rare with a prevalence of
7.2:1,000. In the four cases of the present study, there
were three malunion types of the first clavicular
fracture, extension, flexion, and bayonet types. The
configuration of the second fracture of the same
clavicle depends on malunion type. They healed
normally when we used the conservative mean without
complication
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