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=Abstract=
Nonunion of Clavicle

Sung Kwan Hwang, M.D, and Jae Hong Lee, M.D.

Department of Orthopedic Surgery, Younsei University, Wonju College of Medicine
Wonju, Korea

Although the clavicle is probably the most commonly fractured bone, nonunions are rare.
We experienced 19 cases of clavicle nonunions, treated at the Depatment of Orthopedic Sur-
gery of Wonju Christian Hospital, between January 1980 and June 1988(seven years and six
months). This study focused on predisposing factors in relation to nonunion of clavicle and
treatment.

The factors predisposing to nonunion were middle and lateral 1/3 of clavicle, primary open
reduction, severe trauma with associated injury and persistent gross displacement of fregment.

Among the 19 patients, 16 patients were treated with semitubular plating and iliac bone
grafting, 2 patients with the resection of the distal fregment and one patient was treated
with treated with K-wire fixation and bone graft. All patients achived good union by the
postoperative 10.7 week on average and symptomes disappeared.

It was concluded that symptomatic nonunion of the clavicle could be treated by operation,
and the procedure of choice seemed to be rigid internal fixation with plate applied in com-
pression and bone graft.

Key word : Nonunion, Clavicle.
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Table 1. Age and Sex Distribution

Table 4. Symptome of Nonunion

Age Male Female Total(%)
18 — 20 1 1( 5.2%)
21 —30 4 2 6(31.8%)
31 —-40 2 2 421 %)
41 — 50 3 2 5(26.3%)
61 1 1( 5.2%)
Total 13 6 19(100%)

Table 2. Site of Fracture

Site No. of Cases(%)
Proximal 1/3 0

Middle 1/3 11(67.9%)
Distal 1/3 8(42.1%)
Tatal 19( 100%)

Table 3. Cause of Injury

Sx. of Nonunion No. of Cases

Pain of Fx. site 13
LLOM of Shoulder
Neurologic Sx.
False motion

- B W R

Cosmetic Problem

Table 7. Criteria of Severity

Sever : Included major violence such as
automobile accident

Moderate : Included such iniury as falls from
a bicycle of ladder and athletic
iniury

Mild . Fall out of bed or chair on the
stretched hand

Table 8. Severity of Trauma

Cause No. of Cases(%) Severity No. of Cases(%)
Traffic Accident 11(58 %) Sever 12(63.2%)

Fall Down 3(15.8%) Moderate 6(31.6%)

Slip Down 3(15.8%) Mild 1( 5.2%)
Direct Blow 1( 52%) Total 19(100%)
Other 1( 5.2%)

Total 19 100%) EFEE9e FFo| 132, AWA 57 o)
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T2 3Ae A9 st} (Table 1).
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Table 5. Duration of Previous Immobilization
No. of Cases (%)

Duration (weeks)

2--4 3(20 %)
4--6 6(40 %)
6--8 5(33.3%)
8-- 1( 67%)

Table 6. Initial Treatment

Treatment No. of Cases(%)
O/R and I/F 421 %)
Figure of 8 Cast 10(52.8%)
Kenney-Howard Sling 2(105%)
Velpea Bandage 3(15.7%)
Total 19(100%)

W

Fig. 1. Fracture of middle 1/3 of right cla-
vicle in 32-year-old man. A : Initial view, B :
Nounion seen 17 weeks Post-injury with lar-
ge fracture gap, C : Post-op view after inter-
nal fixation with 6 holes tubular plate and
bone graft, D : 9 weeks aftes operation, pre-
vious nonunion site shows good union.
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Fig. 2. Fracture of middle 1/3 of right cla-
vicle in 28-year-old woman. A : Initial view
showing minimal displaced fregment, B : After
6 months, pre-op view showing displaced fre-
gment, C : Post-op view after internal fixation
with 5 holes tubular plate and bone graft,
D: 12 weeks after operation, nonunion site
shows good union.
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Fig. 3. Fractue of middle 1/3 of both cla-
bicle in 34-year-old woman. A : Initial view
showing bilateral comminuted fracture, B :
After 11 months, there was no evidence of
union on right clavicle, C : Post-op view ofter
internal fixation with 6 holes tubular plate
and bone graft, D : 12 weeks after operation,
nonunion site shows good union.
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