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Results of the Closed Treatment of Displaced Middle-Third
Fractures of the Clavicle

Kwang-Won Lee, M.D., Dae-Hwa Song, M.D., Sang-Suk Ong, M.D.
Soo-Guen You, M.D., Won-Sik Choy, M.D.

Depariment of Orthopaedic Surgery, Enl-Ji Medical College, Taejon, Korea

Fractures of the clavicles are extremely common, accounting for 5 to 10% of all injuries in the adult skeletal
trauma. Despite this, nonunions and symptomatic malunions after clavicular fracture are uncommon. When these
complications occur, however, they may be associated with  pattern of disability that includes not only pain but also
impairment of upper extremity function. The purpose of this study was to clarify the outcome of clavicular fractures
treated by conservatively, and emphasize treatment and factors that possibly predispose a clavicular fracture to poor
function or nonunion. We evaluated 91 consecutive fractures of the middle-third of the clavicle in adults which had
been treated conservatively. There were 59 males and 33 females ranging in age from 17 to 80 years (average 36.8
years). Nine of the 91 fractures (10%) had developed nonunion, and 4 fractures (4.4%) reported unsatisfactory
results. No patients had significant impairment of range of motion or strength as a result of the injury. We found that
initial shortening at the fracture of > 20mm(6 cases) had a highly significantly association with nonunion(P<0.0001).
Final shortening of 20mm or more (4 cases) was associated with an unsatisfactory result, but not with nonunion(P
<0.0001).

Our results have led us to recommend the open reduction and internal fixation of severely displaced fractures of
the middle third of the clavicle in adults patients.
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Fig. 1. The normal manubrial acromial length is

demonstrated. The post-traumatic manubrial
acromial length decreased because of bone
resorption or a segmental defect. To restore the
normal length of the clavicle, an intercalary
bone graft can be placed between the two sides
of the nonunion.
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Fig. 2. The inclination of the acromioclavicular joint.
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Table 1. UCLA Shoulder Rating Scale

Score
Pain
Present always and unbearable : strong medication frequently 1
Present always but bearable : strong medication occasionally 2
None or little at rest : present during light activities : salicylates used frequently 4
Present during heavy or particular activities only : salicylates used occasionally 6
Occasional and slight 8
None 10
Function
Unable to use limb 1
Only light activities possible 2
Able to do light housework or most activities of daily living 4
Most housework, shopping, and driving possible : able to do hair and to dress and undress, 6
including fastening brassiere
Slight restriction only : able to work above shoulder level 8
Normal activities 10
Active forward flexion
>150 5
120-150 4
90-120 3
45-90 2
'30-45 1
<30 0
Strength of forward flexion (manual muscle testing)
Grade 5(normal) 5
Grade 4(good) 4
Grade 3(fair) 3
Grade 2(poor) 2
Grade 1(muscle contraction) 1
Grade O(nothing) 0
Satisfaction of the patient
Satisfied and better 5
Satisfied and worse 0
“Maximum score 35 points ; excellent, 34-35 : good, 28-33 ; fair, 21-27 ; poor, 0-20”
Satisfactory, excellent + good ; unsatisfactory, fair + poor
Table 2. Initial shortening Table 3. Initial distraction
Shortening(mm) Cases(%) Nonunion Distraction(mm) Cases(%) Nonunion
1- 5 18( 36%) -5 16( 38%)
6- 9 10( 19%) 6- 9 10( 25%) 1
10-14 6( 11%) 10-14 7( 17%)
15-19 11( 23%) I 15-19 7( 17%)
20- 6( 11%) 6 20- 1( 3%) 1
51(100%) 7 41(100%) 2




Table 4. Acromio-clavicular angle

Table 6. Final distraction

Degree Cases(%) Distraction(mm)  Cases(%) Result
1-30 87( 95%) I-5 10( 36%) Excellent: 9, Good : 1
31-49 3( 3%) 6- 9 9( 32%) Excellent: 7, Good : 2
50- 2( 2%) 10-14 9( 32%) Excellent: 7, Good : 2
15-19 o 0%)
92(100%
(100%) 20- 0 0%)
Table 5. Final shortening 51(100%)
Shortening(mm)  Cases(%) Result
Table 7. Acromio-clavicular angle
-5 21( 33%) Excellent: 18, Good: 3
6- 9 15( 24%) Excellent : 12, Good : 3 Degree Nonunion(%)
10-14 18( 28%) Excellent: 14, Good : 4 1-30 9(100%)
15-19 6( 9%)  Excellent : 4, Good : 2 31-49 0 0%)
20- 4 6%) Fair: 4 50- 0 0%)
64(100%) 9(100%)

nponunions 3

B nonunion |

6-9mm

10-14 mm

15=-19 mm

initial shortening ( mm )

Fig. 3. Initial shortening at the fracture of >20mm had h highly significant association with nonunion
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Fig. 4. Had no relationship with a length of initial shortening and an unsatisfactory result
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Fig. 5. Final shortening of 20mm or more was associated with an unsatisfactory result
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Fig. 6.

An anteriorposterior view of a left
midclavicle fracture, showing 23mm
shortening than unfractured right side.
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Fig. 7.

Postoperative anteriorposterior view
showing five-hole semitubular plate
with cancellous bone grft

Fig. 8.

28 months later, anteriorpos-terior
view of a left midclavicle showing 8
me shortening than unfractured right
side.
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An anteriorposterior view of a mild
displaced left midclavicle fracture,
showing 4nm distraction than unfrac-
tured right side.

Fig. 10.

15 months later, anteriorposterior

view of a left midclavicle showing 21
mm shortening than unfractured right

| side.
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