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Table 1. Dataon Patients
N Nonunion Results
Case Sex ,(Ay%e Causeof Fx. Trleltrly?mt Symptom' Type" Duration Surgery® Union Complication
(mo) (Wk)
1 M 62 Cultivator A None Pain AT 6 RC/IBG 85 None
2 M 37 AuomobileA Fig-of-8 Fdse motion AT 4 RC/IBG 105 None
3 M 17 BicycdeA Fig-of-8 Both HT 10 RC/IBG 9 None
4 M 36 BicydeA Fig-of-8 Pain AT 8 RC/IBG 10 None
5 M 47 Cultivator A Fig-of-8 Both HT 11 RC/IBG 10 None
6 F 31 Hl Fig-of-8 Fdsemotion AT 15 RC/IBG 15  None
7 M 30 BicycdeA Fig-of-8 Both HT 4 RC/IBG 105 None
8 M 62 MotorcycleA  Figof-8  Fdsemotion HT 4 RC/IBG 10  None
9 M 20 Sportsinjury None Pain HT 3 RC/IBG 10  None
10 M 53 AutomobileA Fig-of-8 Pain AT 4 RC/IBG 12 Shoulder pain
11 M 19 MotorcydeA  IM pinning Pan AT 3 RC/IBG 9 None
12 F 39 AutomobileA Fig-of-8 Fdsemotion AT 5 RC/IBG 105 None
13 M 60 AutomobileA Fig-of-8 Pain AT 3 RC/IBG 9  Shoulder pain
14 F 50 AutomobileA Fig-of-8 Pain AT 4 RC/IBG 11  None
15 M 35 FHl Plating Pain HT 14 RC/BG-C 11 None
16 M 53 AutomobileA Sing Both AT 3 RC/IBG 11  Shoulder pain

"A = accident, "Both=pain and false motion, *AT = atrophic, HT = hypertrophic,
SRC = reconstruction plate, 1BG =iliac bone graft, BG-C = bone graft with callus
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Fig. 1A. Anteroposterior radiograph shows an atrophic
nonunion of the midshaft of the clavicle due to
(Fig. 1). loss of fixation, though the fracture was fixed
with a Steinmann pin and acerclage wire.

10 6 . 1B. Pogtoperative radiograph shows fixation with a
7-hole, 3.5-mm recongtruction plate and screws
and bone-graft.

8 , 4 1C. Follow-up radiograph 6 months after operation
4 , shows solid union of the ununited fracture (Case
. 5 > 11).
(1 14).
1
( 10). ,

15 65 . 3.5-mm
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Fig. 2A. Anteroposterior radiograph shows an atrophic

nonunion of the midshaft of the clavicle.

2B. Postoperative radiograph shows fixation with a
8-hole, 3.5-mm recongtruction plate and screws,
a lag screw fixation through the plate (1), and
bone-graft.

2C. Follow-up radiograph 6 months after operation
shows solid union of the ununited fracture
without complications (Case 14).

3~4

(Fig. 2).
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___ Abstract |
#

The Operative Treatment of Nonunionsof Midshaft Clavicular Fractures
- Recongtruction Plate Fixation and Bone Grafting -

Y oung-Soo Byun, M.D., Chan-Hoon Yoo, M .D., Hyug-Su An, M.D.,
Seong-Gun Moon, M .D., Dong-Ju Shin, M.D., Jun-Woo Park, M .D.

Department of Orthopaedic Surgery, Daegu Fatima Hospital, Daegu, Korea

Purpose: The purpose of this study is to present our experience with open reduction, 3.5-mm
reconstruction plate fixation, bone-grafting, and postoperative early mohilization for nonunions of
midshaft clavicular fractures.

Materials and Methods Sixteen patients were treated operatively for nonunions of the
midshaft of the clavicle from 1997 to 2001. Ten nonunions were atrophic and six were hypertrophic.
Nonunion had been present for an average of 6.5 months. The operative technique included
removing the fibrous tissue from the nonunion site and opening the medullary canal, reduction of
the fracture and fixation with a 3.5-mm reconstruction plate, and bone-grafting. Postoperative
mobilization started within one week.

Results: The average duration of follow-up was 22.0 months. All fractures were united in an
average of 10.0 weeks. All patients had full range of motion of the ipsilateral shoulder, but 3 out
of 6 patients who were more than 50 years old complained occasiona pain in the ipsilateral
shoulder at the find follow-up examination. There were no mgjor complications of postoperative
infection, metal failure of the plate, loss of fixation, nonunion, and refracture after removad of the
implant.

Conclusion: The technique of open reduction, reconstruction plate fixation, and bone-grafting
is a safe and reliable method to allow early rehabilitation by stable fixation and to predict a high
rate of union for nonunions of midshaft clavicular fractures.

Key Words: Clavicle, Nonunion, Reconstruction plate

Addressreprint requeststo
Y oung-Soo Byun

302-1 Sinam-dong Dong-gu, Daegu 701-600

Department of Orthopaedic Surgery, Daegu Fatima Hospital
Te : 053-940-7114, Fax : 053-954-7417

E-mail : byun@fatima.or.kr




