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Anatomical Reduction of All Fracture Fragments and Fixation Using Inter-Fragmentary
Screw and Plate in Comminuted and Displaced Clavicle Mid-Shaft Fracture

Kyoung Hwan Koh, M.D.T, Min Soo Shon, M.D., Seung Won Lee, M.D.*,
Jong Ho Kim, M.D.T, Jae Chul Yoo, M.D.*

Department of Orthopedic Surgery, National Medical Center, Samsung Medical Center,
Sungkyunkwan University School of Medicine*, Seoul Medical CenterT, Seoul, Korea

Purpose: To report the treatment results of anatomical reduction of all fracture fragments and internal fixation using an inter-frag-
mentary screw and plate in displaced mid-shaft clavicle fracture with comminution.

Materials and Methods: Between June 2005 and August 2011, 13 consecutive displaced clavicle fractures with comminution
(Edinburgh classification 11B2) treated by anatomic reduction and internal fixation using inter-fragmentary screw and plate were
retrospectively evaluated. There were 11 male and 2 female patients with a mean age of 37.4 years (15~55 years). The
right clavicle was injured in 4 patients and the dominant arm was involved in 46%. The mean duration from trauma to surgery
was 7.0 days. The cause of injury was a traffic accident in three, a fall in two, and sports activity or direct injury in eight
patients. All of the fracture pieces were anatomically reduced and fixed with inter-fragmentary screws. An additional plate was
applied to maintain and reinforce the reduction of the fracture. Radiographic assessments for the numbers of fragments and
the amount of shortening and displacement were performed. To verify the fracture healing and determine the time from fracture
surgery to union and complications, all of the radiographs taken after surgery were evaluated.

Results: The number of fragments was 2 in 7 cases, 3 in 5 cases, and 6 in one case. The mean shortening of the clavicle
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was 1.1 cm (0.3~2.1 cm) and mean displacement between the main fragments was 2.6 ¢cm (1.3~4.5 c¢m). The mean duration
of follow-up was 16.5 months (8 ~26 months). Radiographic union was achieved in all patients with a mean time to union
of 10.8 weeks (8~14 weeks). There were no complications including metal failure, nonunion, or infection.

Conclusion: Anatomical reduction of all the fracture fragments and fixation using inter-fragmentary screws in addition to the
usual plate fixation showed good fracture healing in displaced clavicle fracture with comminution.

Key Words: Clavicle mid-shaft, Comminuted fracture, Inter-fragmentary screw fixation
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fractures (Edinburgh classification type IIB2).
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Fig. 2. (A) Preoperative radiograph.

(B~E) Intraoperative photograph showing internal fixation of free fragments using cannulated screws and plate.

(F) Final radiographs showing union.
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Table 2. Details of 13 Patients Who Were Treated for Displaced Mid-Shaft Clavicle Fracture with Comminution by Open
Reduction and Internal Fixation with Inter-Fragmentary Screw and Plate

Mechanism of  Duration from injury Union Time to union Follow-up . .
Sex Age .. . Satisfaction
injury to surgery (day) (yes/no) (wk) duration (mo)
1 M 18 Soccer 5 Yes 8 20 Very excellent
2 M 52 Slip and fall 14 Yes 9 14 Excellent
3 M 55 Fall 10 Yes 11 20 Very excellent
4 F 48 Traffic accident 1 Yes 10 8 Excellent
5 M 43 Slip and fall 12 Yes 14 22 Excellent
6 M 25 Traffic accident 21 Yes 14 20 Very excellent
7 M 51 Fall down 1 Yes 11 10 Excellent
8 M 48 Traffic accident 10 Yes 10 20 Excellent
9 F 48 Slip and fall 6 Yes 14 20 Very excellent
10 M 16 Ice hockey 2 Yes 11 18 Excellent
11 M 46 Sports activity 1 Yes 10 26 Excellent
12 M 15 Ice hockey 2 Yes 8 8 Very excellent
13 M 21 Soccer 3 Yes 10 8 Excellent
M: Male, F: Female.
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