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Minimally displaced clavicle fracture after 
high-energy injury: Are they likely to displace?

Background: Nondisplaced or minimally displaced clavicle fractures are often con-
sidered to be benign injuries. These fractures in the trauma patient population, how-
ever, may deserve closer follow-up than their low-energy counterparts. We sought to
determine the initial assessment performed on these patients and the rate of subse-
quent fracture displacement in patients sustaining high-energy trauma when a supine
chest radiograph on initial trauma survey revealed a well-aligned clavicle fracture.

Methods: We retrospectively reviewed the cases of trauma alert patients who sus-
tained a midshaft clavicle fracture (AO/OTA type 15-B) with less than 100% displace-
ment treated at a single level 1 trauma centre between 2005 and 2010. We compared
fracture displacement on initial supine chest radiographs and follow-up radiographs.
Orthopedic consultation and the type of imaging studies obtained were also recorded.

Results: Ninety-five patients with clavicle fractures met the inclusion criteria. On
follow-up, 57 (60.0%) had displacement of 100% or more of the shaft width. Most
patients (63.2%) in our study had an orthopedic consultation during their hospital
admission, and 27.4% had clavicle radiographs taken on the day of admission.

Conclusion: Clavicle fractures in patients with a high-energy mechanism of injury
are prone to fracture displacement, even when initial supine chest radiographs show
nondisplacement. We recommend clavicle films as part of the initial evaluation for all
patients with clavicle fractures and early follow-up within the first 2 weeks of injury.

Contexte : Les fractures de la clavicule accompagnées d’un déplacement minime
voire nul sont souvent considérées comme des blessures mineures. Toutefois, ces frac-
tures méritent probablement un suivi plus étroit chez le patient polytraumatisé que
chez le patient dont la blessure résulte d’un impact à faible énergie. Nous avons voulu
analyser l’évaluation initiale de ces patients et le degré de déplacement subséquent des
fractures chez les victimes d’un traumatisme à forte énergie dont la première radio -
graphie du thorax en position couchée a initialement révélé une fracture de la clavi -
cule présentant un bon alignement.

Méthodes : Nous avons passé en revue de façon rétrospective les dossiers de patients
polytraumatisés ayant fait l’objet d’une alerte, atteints d’une fracture de la clavicule
(type 15-B selon la classification AO/OTA) accompagnée d’un déplacement inférieur à
100 % et traités dans un seul centre de traumatologie de niveau 1 entre 2005 et 2010.
Nous avons comparé le déplacement des fractures entre les radiographies thoraciques
initiales en position couchée et les radiographies de suivi. Les consultations en
orthopédie et les types d’épreuves d’imagerie ont aussi été consignés.

Résultats : Quatre-vingt-quinze patients atteints d’une fracture de la clavicule
répondaient aux critères d’inclusion. Au moment du suivi, 57 (60 %) présentaient un
déplacement de 100 % ou plus du corps de la clavicule. La plupart des patients (63 %)
de notre étude ont eu une consultation en orthopédie au cours de leur hospitalisation
et 27 % avaient subi une radiographie de la clavicule le jour de leur admission.

Conclusion : Les fractures de la clavicule chez des patients victimes d’un trauma-
tisme à forte énergie sont sujettes au déplacement, et ce, même si les radiographies
thoraciques initiales en position couchée ne montrent aucun déplacement. Nous
recommandons la prise de clichés de la clavicule dans le cadre de l’évaluation initiale
de tous les patients victimes d’une fracture de la clavicule et un suivi rapproché dans
les 2 premières semaines suivant la fracture.  
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RECHERCHE

M inimally displaced clavicle fractures are con -
sider ed to be benign injuries that usually do well
with nonoperative treatment.1 In contrast, pro -

spective studies have shown the benefits of open reduction

and internal fixation of midshaft clavicle fractures with
100% or greater displacement.2,3 Most studies on clavicle
fractures have involved patient populations who have sus-
tained a low-energy fall or sporting accident.1–4 It has been
our experience that minimally displaced clavicle fractures
on initial supine chest radiographs in patients sustaining
high-energy trauma are often not worked up appropriately
with dedicated clavicle films as part of the initial evaluation
and frequently present with 100% fracture displacement to
our orthopedic clinic for follow-up (Fig. 1). This study was
performed to determine the percentage of patients who
received orthopedic evaluation and dedicated clavicle films
as part of the initial assessment after sustaining high-
energy trauma when a supine chest radiograph revealed a
well-aligned clavicle fracture and to determine whether
there was subsequent fracture displacement over time.

METHODS

We performed a retrospective review of trauma alert
patients who sustained a midshaft clavicle fracture (AO/
OTA type 15-B) and were treated at a single level 1 trauma
centre between 2005 and 2010 to compare fracture dis-
placement on initial supine chest radiographs to follow-up
radiographs. In addition, we reviewed the rate of orthope-
dic consultation and the type of imaging studies obtained.
To be included in our study, patients had to be 18 years or
older, have a midshaft clavicle fracture (AO/OTA type 15-
B) present on the initial supine chest radiograph, have in -
itial fracture displacement of less than 100% of the clavicle
shaft width, and have follow-up radiographs clearly show-
ing the clavicle taken 2 or more days postinjury. Our Insti-
tutional Review Board approved this study.

The initial supine chest radiograph taken in the trauma
bay was used as the index radiograph. The date and type of
radiograph (chest radiograph or dedicated clavicle series)
were noted for subsequent radiographs. For the purposes
of this study, fractures were categorized on follow-up films
as either displaced or nondisplaced. We considered frac-
tures with less than 100% translation to be nondisplaced,
and we considered those with 100% or more translation
(including fractures with overlap) to be displaced. This def-
inition was based on prior studies showing displacement of
100% in clavicle fractures to be predictive of nonunion.2,3

In addition, fracture displacement was measured quantita-
tively as the distance (in millimetres) between adjacent cor-
tices at the fracture site on the radiograph showing the
greatest fracture displacement.
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Fig. 1. (A) Initial presenting chest radiograph, (B) clavicle radio -
graph on date of injury and (C) follow-up radiograph at 3 weeks
after left clavicle fracture.

Table 1. Frequency of clavicle displacement 

Initial displacement 
No. displaced at 

follow-up 
% displaced at 

follow-up 

All study patients 57 of 95 60.0 

≤ 3 mm (group A) 10 of 31 32.3 

> 3 mm, < 100% (group B) 47 of 64 73.4 
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We performed initial analyses to determine the rate of
100% fracture displacement on follow-up radiographs and
the rate of orthopedic consultation and procurement of
dedicated clavicle films both initially and during follow-up.
We performed subgroup analyses to evaluate the rates of
100% fracture displacement for fractures among 2 arbi-
trarily determined groups: group A had initial displace-
ment of 3 mm or less and group B had displacement
greater than 3 mm but less than 100%.

Statistical analysis

We report descriptive statistics using mean or frequency
as appropriate. We used the Fisher exact test to compare
the percentage of patients who had a dedicated clavicle
film taken on the day of admission and at any time during
follow-up depending on whether or not they had an
orthopedic consultation and the percentage of those who
had fracture displacement of 100% or more of the shaft
width on the follow-up radiograph depending on whether
or not a dedicated clavicle film was taken. The α-level was
set at 0.05 for statistical significance.

RESULTS

A total of 310 adult trauma alert patients sustained a clavi-
cle fracture and were brought to our emergency depart-
ment during the study period. Eleven patients (3.5%)
were found to have fractures of the medial 1/5 (AO/OTA
type 15-A) and 40 (13%) were found to have fractures of
the lateral 1/5 (AO/OTA type 15-C) and were excluded
from the study. Twenty-seven patients (9%) had midshaft
clavicle fractures but had presenting chest radiographs
that did not include the clavicle. Ninety-three patients
(30%) did not have a follow-up radiograph 2 or more days
after the initial film and were excluded. Finally, 44 (14%)
patients had displacement with 100% or more translation
at the fracture site on initial presentation and were
excluded from this study.

The final study group consisted of 95 patients: 66 men
and 29 women with an average age of 40 (range 19–89)
years. The mechanism of injury was considered high-
energy in all patients and involved motor vehicle collision
in 41 (43.2%); motorcycle collision in 36 (37.9%); fall
from a height in 8 (8.4%); pedestrian–automobile collision
in 5 (5.3%); gunshot wound in 2 (2.1%); and all-terrain
vehicle, boating and skateboarding accident in 1 (1.1%)
patient each.

Initial clavicle displacement on the supine trauma bay
chest radiograph averaged 5.8 (range 0–12.2) mm, with 31
of 95 fractures (32.6%) having 3 mm or less of displace-
ment and the remaining 64 (67.4%) having more than
3 mm but less than 100% displacement. On the day of
admission, 26 of 95 (27.4%) patients had dedicated clavi-
cle films. Two of 26 (7.7%) showed 100% or more frac-

ture displacement. Sixty (63.2%) patients had an orthope-
dic consultation on the day of admission, and they had a
significantly higher rate of dedicated clavicle films taken
on the day of admission than the remaining 35 patients
who did not have orthopedic consultations (23 [38.3%] v.
3 [8.6%], p < 0.002).

All 95 patients had repeat radiographs taken 2 or more
(range 2–33) days postinjury. Twenty-nine (30.5%) patients
had a dedicated clavicle radiograph taken after the day of
admission; the remainder had only serial chest radiographs.
Receiving an orthopedic consultation at any point during
hospital admission did not increase the likelihood of having
dedicated clavicle films for follow-up (27 of 79 [34.1%] v. 2
of 16 [12.5%], p = 0.14).

Fifty-seven (60.0%) patients had 100% or more dis-
placement of the shaft width on follow-up radiographs
(Table 1). Forty-six (80.7%) of them had the displacement
noted on films taken during their hospital admission,
whereas the remaining 11 (19.3%) were taken during out-
patient follow-up. The subsequent displacement from initial
chest radiograph to follow-up radiograph averaged 7.6
(range 0–25) mm. Of these 57 patients with subsequent
fracture displacement of 100% or more of the shaft width,
12 (21.1%) underwent surgical stabilization; they accounted
for 12.6% of the entire cohort.

We assessed subsequent fracture displacement between
2 subgroups of patients based on the initial displacement
on admission supine chest radiographs. The percentage of
patients with follow-up fracture displacement of 100% or
more of the shaft width was significantly lower in patients
with initial fracture displacement of 3 mm or less than in
those with an initial displacement of more than 3 mm (10
of 31 [32.3%] v. 47 of 64 [73.4%], p < 0.001).

DISCUSSION

We found a low incidence of dedicated clavicle films taken on
the day of admission and during follow-up of patients with
high-energy trauma, regardless of whether they received an
orthopedic consultation. In addition, there was a high inci-
dence (60.0%) of 100% fracture displacement on follow-up
radiographs; most (80.7%) were noted on films taken during
the hospital admission. We also found a lower (although still
substantial) incidence of 100% fracture displacement in
patients who had initial fracture displacement of 3 mm or less
on supine chest radiographs than in those who had more
than 3 mm of displacement (32.3% v. 73.4%).

Although it is accepted practice to obtain biplanar films on
any fracture, we found that dedicated clavicle radiographs
were obtained for only 27.4% of patients on the day of
admission and for 30.5% of patients during follow-up. While
orthopedic consultation did increase the likelihood of having
biplanar radiographs of the clavicle taken on the day of
admission, the frequency remained low (38.3%). When a
clavicle fracture appears nondisplaced on the initial supine
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chest radiograph, it is not uncommon for further diagnostic
imaging to be deemed unnecessary and for nonoperative
treatment to be provided to the patient.5 We suspect that this
situation is replicated at many hospitals. This may be in part
because of a historical viewpoint that midshaft clavicle frac-
tures are a benign entity that can almost always be treated
nonoperatively with “good” results.1 The low rate of biplanar
imaging and orthopedic consultation in combination with
the high rate of delayed fracture displacement highlights the
need for a more diligent approach toward the evaluation and
treatment of midshaft clavicle fractures.

We found that 60.0% of midshaft clavicle fractures with
less than 100% displacement on the initial supine chest
radiograph in patients sustaining high-energy trauma had
subsequent 100% fracture displacement, despite the fact
that only 30.5% had a dedicated clavicle radiograph during
follow-up. Furthermore, as many as one-third of fractures
with initial displacement of 3 mm or less had 100% or
more displacement on follow-up. This late displacement
may indicate greater soft tissue stripping in patients who
have sustained a high-energy injury compared with a low-
energy fall. The subsequent displacement that occurred in
our patient population changed fracture management from
nonoperative to surgical in 21.0% of patients.

Much of the orthopedic literature over the past several
years regarding midshaft clavicle fractures has attempted to
identify which patients would benefit most from surgical
intervention. In a retrospective study by Hill and col-
leagues,4 242 consecutive fractures of the middle third of
the clavicle were treated nonoperatively. Initial shortening
of the fracture site of 20 mm or more was found to be asso-
ciated with nonunion; final shortening of 20 mm or more
was associated with an unsatisfactory result.4 Robinson and
colleagues2 reported the results of a prospective observa-
tional cohort study of 868 patients. They found a 4.5%
rate of nonunion after midshaft clavicle fracture. Independ -
ent predictors of nonunion were advanced age, female sex,
fracture displacement of 100% or more and the presence
of comminution.2 This degree of displacement, therefore,
provides an operative indication for midshaft clavicle frac-
tures and changes fracture management when recognized.
The Canadian Orthopaedic Trauma Society reported a
multicentre, prospective randomized trial of 132 patients
who sustained a displaced midshaft clavicle fracture.3 Pa -
tients were randomly assigned to plate fixation or to non-
operative treatment with a sling. Because patient outcome
scores, time to union and union rates were significantly
improved in the operative fixation group when 100% frac-
ture displacement was present, we used this displacement
as our end point in the current study.

Limitations

Limitations of the present study include the variation in the
time interval between initial and follow-up radiographs.
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Fig. 2. (A) Initial chest radiograph and (B) computed tomography
scan showing nondisplaced clavicle fracture. (C) Follow-up
radio graph at 4 days showing displacement greater than 100%.
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Owing to the retrospective nature of the study, radio -
graphs were not taken at predetermined times. However,
given our outcome measure, the time from injury to follow-
up radiograph was not important as long as enough time
was given to allow a fracture to displace if it was going to
do so. Furthermore, the duration of follow-up for some
patients in this study was as little as 2 days. Patients were
included with this brief follow-up for 3 reasons. First, we
observed before conducting this study that in many of our
trauma patients who sustained a high-energy injury and
had a minimally displaced clavicle fracture, complete dis-
placement developed at the fracture site as little as 2 days
after injury (Fig. 2). Second, given that our study cohort
was composed of trauma alert patients with high-energy
injuries, most patients were admitted to hospital for at
least 2 days, during which time follow-up radiographs
could have been taken. The minimum of 2 days of follow-
up gave us the largest possible cohort while allowing rea-
sonable time for the clavicle to displace. Third, with our
primary outcome measure being the rate of displacement,
we felt that even patients with relatively short follow-up
should be included. Any fracture displacement in patients
with a short follow-up that occurred during this short
 follow-up period would not have changed our outcome.
However, in patients with short follow-up whose fractures
did not show displacement at that time, the fractures may
have gone on to displace before union. This would have
led our overall rate of subsequent fracture displacement
(60.0%) to be even higher.

When a single view (supine chest radiograph) is the
only view used for measurement of the initial displace-
ment, the angle of the radiograph may underestimate the
true degree of displacement. However, a chest radiograph
was often the only image obtained to evaluate and follow
the clavicle fracture in this series of patients until follow-up
in the orthopedic clinic. We believe that it is not uncom-
mon for the supine chest radiograph taken upon presenta-
tion in the trauma bay to be used to manage initial treat-
ment until outpatient follow-up; our results highlight the
importance of closer orthopedic follow-up in patients with
high-energy clavicle fractures as well as the importance of
obtaining and reviewing the appropriate images.

Finally, our study is limited in the number of patients
lost to follow-up beyond the 2-day minimum. Unfortu-
nately, poor follow-up among trauma patients as a whole is
quite common. The patients lost to follow-up could have
changed the results of this study if they had completed
 follow-up. We cannot be certain that these 2 cohorts would
have had the same rate of fracture displacement, and frac-
tures in the group lost to follow-up could have displaced at
a lower or higher rate. However, we believe that the cohort
lost to follow-up is similar to our final cohort. The
2 groups (those with follow-up and those without) were
similar demographically, in initial displacement of the frac-
ture and with respect to injury mechanism. In addition,

many of the patients in our final cohort did not seek ortho-
pedic follow-up for their clavicle fractures, much like our
excluded patients. Many of our follow-up radiographs
showing displacement came from chest radiographs
obtained by the general trauma surgeon or primary care
physician. The clavicle was not the reason for many of our
follow-up radiographs, and yet still showed a high rate of
displacement. Therefore, were it not for other reasons for
obtaining radiographs, these patients would not have been
included in the final cohort either.

It is our experience that some patients who sustain a
high-energy injury and have a well-aligned clavicle fracture
on the initial supine radiograph will have marked fracture
displacement on follow-up radiographs and, owing to this
displacement, will benefit from surgical correction. When
this early follow-up has not been completed, patients have
returned to the orthopedic clinic weeks after their injuries
with displacement or even malunion of fractures that had
initially been diagnosed as nondisplaced (Fig. 3).

We have now changed orthopedic protocol at our insti-
tution. Trauma patients who have a clavicle fracture are
evaluated with dedicated clavicle radiographs as part of
their initial workup. We recommend obtaining dedicated
clavicle films initially and follow-up clavicle films within
2 weeks for all patients with midshaft clavicle fractures. An
additional follow-up radiograph is taken after 6 weeks in
clinic. We obtain these images with the patients in the
upright position when they are medically able.
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Fig. 3. (A) Presenting clavicle radiograph and (B) follow-up
 radio graph at 2 days demonstrating displacement greater than
100%.



CONCLUSION

Clavicle fractures in patients who sustain high-energy
injuries have a high propensity to displace on follow-up
radiographs, even when they are minimally displaced in -
itially. This displacement can go unnoticed when fracture
evaluation has not occurred with dedicated clavicle views,
orthopedic consultation and early follow-up. It is not
uncommon for clavicle fractures to be treated without this
protocol. We found that 60.0% of minimally displaced
fractures on the initial supine chest radiograph had more
than 100% displacement at early follow-up in this study.
One-third of fractures with initial displacement of 3 mm
or less had later displacement of more than 100%. This
displacement may change subsequent fracture man -
agement in order to provide optimal patient outcomes.
We recommend dedicated clavicle radiographs and close
 follow-up of all patients with clavicle fractures to assess for
subsequent fracture displacement.
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