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Case Report

Chronic Clavicular Malunion Treated with Corrective
Osteotomy
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Eisenhower Army Medical Center, USA The standard of care for the majority of mid-shaft clavicle fractures is non-
*Corresponding author: K. Aaron Shaw, Department operative management, especially in the pediatric and adolescent population.
of Orthopaedic Surgery, Dwight D. Eisenhower Army Although a degree of malunion can be expected in nearly every displaced mid-
Medical Center, Georgia, USA shaft clavicle fracture treated non-operatively, most are asymptomatic. Recent

emphasis on patient-reported outcome measures reveal symptomatic clavicular
malunions are more prevalent than previously believed. We report a case of
a chronic clavicular malunion following multiple clavicular fractures sustained
during childhood, treated with a corrective osteotomy nineteen years following
injury.
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Introduction On physical exam, there was an obvious deformity to her clavicle,
with the shoulder held protracted. Asymmetry in the height of
her shoulders is present with inferior displacement of the affected
shoulder. The shoulder and clavicle was nontender and range of
motion consisted of forward flexion to 150 degrees and abduction to
110 degrees. Radiographs of the clavicle and shoulder demonstrated
a malunion of the right clavicle (Figure 1A). Bilateral views of the
acromioclavicular joints showed 1.3 cm of shortening in comparison

Clavicle fractures are common, representing approximately 5%
of all fractures, the majority occurring in the mid-shaft region [1]. In
adults, indications for operative intervention include shortening of
>1.5cm, skin tenting, neurovascular compromise, and open fractures
[2], although these remain controversial [3]. Most fractures treated
operatively will have satisfactory results; however, one in four will

require a reoperation [4]. In patients who do not receive initial | . . htralateral clavicde and Computed Tomography (CT)

operative intervention, some degree of malunion does occur and can demonstrated 80 degrees of apex posterosuperior angulation (Figure
become symptomatic [5]. Prevention of symptomatic malunion with B)

surgical intervention remains a controversial topic [6].
After a failed trial of nonoperative measures, to include physical

therapy, shoulder injections, and activity modification, the decision
was made to proceed with a corrective osteotomy using superior
plate fixation and autologous bone graft from the ipsilateral distal
radius (Figure 2). Post-operatively, the patient had near anatomic

In this article, we report the case of a chronic clavicular malunion
following multiple clavicle fractures sustained in childhood, resulting
in shoulder dysfunction, as well as a delibitating cosmetic deformity
in adulthood. She underwent a corrective osteotomy with resultant
improvement in shoulder function 19 years following the most
recent injury. The patient provided consent for print and electronic
publication of this case report.

Case Presentation

A 34-year-old right hand-dominant female was evaluated in
the orthopaedic clinic for right shoulder pain and dysfunction. She
reported a history of 5 fractures to the right clavicle since the age
of 9, with the most recent occurring at the age of 15. These injuries
resulted in a noticeable deformity about the shoulder and clavicle. She
had been treated with non-operative management for all fractures,
consisting of sling immobilization followed by progressive return to
activity. The patient experienced persistent pain and right shoulder
dysfunction which progressed throughout adulthood to the extent
that she would not use her right upper extremity. Her shoulder pain
was activity related, but absent with rest. She had no complaints of
distal neurovascular aberration or thoracic outlet syndrome. She was
particularly concerned with the cosmetic deformity of the shoulder p S
and had sought care from multiple orthopaedic surgeons due to her Figure 1: Anteroposterior radiographs of right clavicle demonstrating

shoulder dysfunction but was repeatedly counseled against surgical angulated and shortened malunion (A) and preoperative CT of right clavicle
showing 80 degrees of apex postero-superior angulation (B).

intervention.
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Figure 2: Radiograph and postoperative CT of right clavicle following
corrective osteotomy with autologous bone grafting and superior plate fixation
of right clavicle.

alignment with restoration of the clavicular length in comparison to
the contralateral clavicle with correction of her cosmetic deformity
(Figure 3). She followed a progressive physical therapy protocol
following surgery begin with 4 weeks of sling immobilization followed
by progressive range of motion and strengthening monitored by
physical therapy. She reported recovery of full shoulder function at 6
months postoperative and at final follow up at 1 year, she experienced
no complications from surgery.

Discussion & Conclusion

Traditional management of clavicular fractures has been near
exclusively nonoperative. Rowe stated, “Fortunately for man, nature
has endowed the clavicle with excellent reparative powers” [7]. The
classical teaching extrapolated from the inherent ability of the clavicle
to unite is that malalignment rarely causes functional problems [8].
However, malunions of the clavicle are more frequently recognized
today with a reported incidence of 5%.

Edelson identified distinctive patterns in the anatomy of mid-
shaft clavicle malunions, with shortening, posterior displacement of
the lateral fragment, and increasing severity of anterior angulation
with more laterally occurring fractures [9]. The result of this
deformity is alterations in the biomechanics of the shoulder with
decreased moments for shoulder abduction, internal rotation,
decreased strength and stability of the shoulder due to loss of muscle-
tendon tension from clavicular shortening, alterations in the glenoid
orientation [10-12]. An additionally complication that is often
overlooked in the orthopaedic literature is the cosmetic deformity [8],
which was the primary complaint in our case, resulting in an inability
to use the affected arm.

Potter et al. [13] concluded that although immediate surgical
fixation of clavicle fractures has better results and can help prevent the
development of the sequela from malunion, corrective osteotomies
are an option in patients initially treated with non-operative
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Figure 3: Cosmetic deformity of patient with asymmetry of shoulder height
(A) compared with shoulder appearance following corrective osteotomy (B).

management and progress to have malunions. Current reports reveal
symptomatic clavicular malunions have been successfully treated
with a corrective osteotomy using either plate or intramedullary
fixation 1-15 years after a clavicle fracture [6,11]. Surgical indications
for treating symptomatic clavicular malunions include clavicle
shortening greater thanl cm, angulation greater than 30 degrees,
translation greater than 1cm, symptoms of thoracic outlet syndrome,
rapid fatigability or pain with repetitive activity, difficulty with straps
rubbing over the deformity, or substantial disability [14].

Results described in patients with corrective osteotomies
include improved patient-based upper-extremity scores and patient
satisfaction, however only 46% of patients return to their previous
level of activity [15], and complications occur in up to 20% of patients
[11], many of these being hardware related.

To our knowledge, this is the first case of a symptomatic malunion
of the clavicle, established in childhood, effectively treated with a
corrective osteotomy 19 years following the most recent fracture.
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