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Clinical Study of Nonunion of Clavicle in Adult

Dae Yong Han, M.D., Ik Hwan Yang, M.D., Joo Hyung Lee, M.D.

Department of Ovthopedic Surgery, Yomset University, College of Medicine,
Severanee Hospital, Seoul, Kovea

Although the clavicle 1s one of the most commonly {fractured bone, nonunion is rare. The
authors experienced 15 cases of clavicle nonunion in adult who were admitted and treated at
the Department of Orthopedic Suzgery of Severance Hospital during period from January
1983 to December 1990 (eight years). This study focused on the predisposing factors in
relation to nonunion of clavicle and the analysis of the results after operative treatment.

The results of analysis were as follows :

1. Predisposing factors of nonunion were primary operative treatment with inadequate fixa-
tion, middle 1/3 of clavicle, severe asscciated injury and initial gross displacement of
fracture fragment.

2. Among the 15 patients, 14 patients were treated with plate and screw fixation and autogen-
ous iliac hone graft. One patient was treated by metal removal due to infected nonunion.

3. Using a rating scale of excellent (no apparent fractors). good {one factor), fair (two factors),
poor (more than three factors), the result showed, 12 excellent, 1 good, and 2 poor.

4. Among the 15 operative treatment, there was only one case of complication whick was
metal failure.

[t was concluded ithat symptomatic nonunion of the clavicle could be treated by operation.

and the procedure of choice seemed to be rigid internal fixation with plate and bone graft.
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Table 1. Age and Sex Distribution

Table 2. Cause of Injury

Causes No. of Cases(%)

Traffic Accident 11(73.3%}

Slip Down 3(20% )

Fall Down 1{ 6.7%)

Total 15(100%)
(Table 3),
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Table 3. Site of Fracture

Site No. of Cases(%)
Proximal 1/3 0
Middle 1/3 12( 80%)
Distal 1/3 3 20%)
Total 15(100% )
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Table 4. Symptoms of Nonunion

Age Male Female Total( %)
2130 1 1 2013.3%)
31—40 4 1 5(33.3%)
41—50 3 1 4(26.7%)
51—60 3 1 4(26.7%)
Total 11 4 15(100%)
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Sx. of Nonunion

No. of Cases

Pain on Fx. site 12
LOM of shoulder 4
False motion 7
Neurologic Sx. 2
Protusion 1
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Table 5. Criteria of Severity Table 7. Duration of Previous Immobilization
Severe  : Included major violence such as automobile Duration{ weeks) No. of Cases
accident 2— 4 4 1
Moderate : Inculded such as falls from a bicycle or lad- 4— 6 2
der and athletic injury 6— 8 3
Mild : Fall out of bed or chair on the stretched 8—10 4
hand 10— 1
Total 11
Table 6. Severity of Trauma et -
Severity No. of Cases(%) Table 8. Initial Treatment
Severe 9(60%) Treatment No. of Cases( %)
33. 3%
xﬁierate TE . 7:; O/R & I/F 4(26.6% )
. Fig. 8 Bandage 10(65 %)
Total 15(100% ) Velpeau Bandage { 6. 7%)
Tatal 15(100% )
Aze &g Wt (Table 6).
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Case Age/Sex Cause of inj. Asso. injury Site Initial
treatment
1 56/M Qut-car Cbr. contusion Middle Fig. of 8
acc. skull Fx. bandage
Rib Fx
2 30/F Slip-down Distal Velpeau
bandage
3 40/M Out-car Middle  Fig. of 8
ace, bandage
4 45/M In-car Fx. trochanter Distal Fig. of 8
ace. S.DH. Rib Fx bandage
5 54/F Qut-car Cbr. contusion Middle Fig. of 8
acc. bandage
6 54/M Slip-down Middle O/R & I/F
with S-pin
7 38/M In-car Femur shaft Fx. Fig. of 8
acce. Tibia open Fx. Middle bandage
Rib Fx
8 41/M Out-car Patella Fx Fig. of 8
acc. Rib Fx, Chr. Mildde bandage
contusion
9 25/M Out-car Middle G/R & I/F
ace. with K-wire
10 50/M In-car Pelvic bone Fx 0O/R & I/F
acc. Cbr. contusion Middle with K-wire
Rib Fx -
1 55/M Out-car Middle Fig. of 8
acc. bandage
12 /M In-car Middle O/R & /F
ace. with S-pin
13 49/F In-car Middle  Fig. of 8
acc. bandage - -
14 32/F Fall-down Middle Fig. of 8
bandage
15 41/M Slip-down Distal Fig. of 8
bandage
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Symptom Treatment Result Length follow-up  Comments
Pain Plate & Excellent 13
Neurologic Sx graft
Pain Plate & Excellent 9
False motion graft
L.OM Plate & Excellent 16
False motion graft
Pain Plate & Excellent 32
Neurologic Sx graft
False motion Plate & graft Excellent 4
False motion Plate & graft Good 8
Pain Plate & Excellent 28
False motion graft
Pain Plate & Excellent 17
LOM graft
Pain Plate & Excellent 11
False motion graft
Pain Removal of Poor 15 Infected nonunion
LOM metal & curettage
Pain Plate & graft Excellent 16
Pain Plate & Poor 3 Metal failure
False motion graft
Pain Plate & Excellent 14
LOM graft
Pain Plate & Excellent 7
Bony protrusion graft
Pain Plate & graft Excellent 12

Table 10. Factors for Evaluation of Results

Table 12. Result of Treatment

Pain
Deformity

Limitation of Motion
Subjective Symptom

Disturbance of Daily Activity

Table 1. Criteria of Results

Excellent no

Good one

Fair two

Poor over three
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Result No. of Cases(%)
Excellent 12(80%)
Good W 6.7%)
Fair 00 0%)
Poor 2(13.3%)
Total 15(100% )
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Fig. 1. Fracture of middle 1/3 of lelt clavicle in 25
year-old man A. Pre-op view showing circum-
fereatial wire state without union evidence, B.
Post-op view after removal of wire and internal
fixation with plate and bone graft, C. 5 months
after operation, nonunion site shows good union.
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Fig. 2. Fraciure of middie 1/3 of left clavicle in 34-ye-
arold-man A. Pre-op view showing nonunion
with displaced fragment, B. Post-op view after
internal fixation with plate and graft, C. 3 Mo-
nths after operation, developed metal failure,
D. Post-op view after reoperation, E. 8 moaths
afier recperation, nonunion site shows good un-
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Fig. 3. Fracture of middle 1/3 of left clavicle in 50-ye-
ar-old man. A. Pre-op. roentgenogram showed
loosening of plate and K-wire with nonunion,
B. Post-op view after removal of metal and
curettage. C. 7 months after operation, infection
sign persisted clinically.
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