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NO Sex/age Fracture site

Fixation method

Bone graft Total unit*

1 M/61 middle 1/3 recon, plate I/F + 85
2 M/19 middle 1/3 recon, plate I/F + 87
3 M/43 middle 1/3 recon, plate I/F + 79
4 M/35 middle 1/3 recon, plate I/F + 57
5 M/44 middle 1/3 recon, plate I/F + 93
6 M/39 middle 1/3 recon, plate I/F + 94
7 M/34 middle 1/3 recon, plate I/F + 98
8 M/63 distal 1/3 recon, plate I/F + 97
9 M/40 middle 1/3 recon, plate I/F + 80
10 M/76 middle 1/3 S-pin&wiringl/F + 68

Recon, plate : Reconstruction Plate
S- pin : Steinmann Pin

I/F : Internal Fixation

* : Score of the Shoulder by Rowe



116 - QEBAARYN/ABA A2

Table 1. The Scoring System for Evaluation.

Unit Rating Unit Rating
(circle one in (circle one in
each category) each category)
I. PAIN (15) IV. MOTION (25)
1. None 15 Abduction , 151°-170° 15
2. Slight during acitivity 12 & Forward 120°- 150° 12
3. Increased 6 Flexion 91°-119° 10
4. Moderate/severe pain in activity 3 61°-90° 7
5. Sever pain, dependant 0 31°-61° 5
on medication less than 30° 0
II. STABILITY (25) Internal rotation
1. Normal shoulder stable and strong Thumb to scapula 5
in all position 25 Thumb to sacrum 3
2. Mild apprehension in normal use Thumb to trochanter 2
of arm. no subluxation or Less than trochanter 0
dislocation 20
3. Avoids elevation and external External rotation
rotation.Rare subluxation 10 80° 5
4. Recurrent subluxation(dead arm 60° 3
syndrome)Positive apprehension test 30° 2
or reccurrent dislocation 5 Less than 30° 0
5. Reccurrent dislocation 0
. FUNCTION (25) V. STRENGTH (10) (compair to opposite shoulder)
1. Normal function. All activities of daily (specify method=manual,spring gage,cybex)
living. Performs all works, Normal 10
sports/recreation prior to injury. Good 6
lifting 30+1b. swimming, tennis, Combat 5
throwing 25 Fair 4
2. Mild limitation in sports and work. Poor 0
Can throw, but limited in baseball, -
Strong in tennis, football, swimming, TOTAL UNITS 100
lifting(15-201b) and combat. Excellent (100-85 units)
performs all personal care 20 Good (84-70 units)
3. Moderate limitation in overhead Fair (69-50 units)
work and lifting(101lb) and Poor (49 units or less)

athletics.Unable to throw or serve

in tennis, Swims sidestroke.Difficulty

with body care(personal care, back

pocket, combing hair, reaching back).

Aids necessary at times. 10
4, Severe limitations, unable to

perform usual work or lifting.

No athlethics, secondary occupation.

Unable to perform body care without

aid. Can feed self and comb hair. 5
5. Complete disability of extremity

of the shoulder by Rowe. 0
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Fig A. X-ray finding of 43 year old man in 3 months

after injury. Hypertrophic nonunion was seen.
B. Postoperative films of anatomical reduction
and internal fixation with reconstruction plate
and autogenous iliac bone graft.
B. X-ray finding of postoperative 10 months
shows complete bony union.
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Surgical Treatment of Symptomatic Clavicular Nonunion

Hyung-Ku Yoon,M.D., Ho-Seung Jeon,M.D.,
Kye-Nam Cho,M.D., Hong-Gweon Han,M.D. *

Department of Orthopedic Surgery, Sung-Ae General Hospital Seoul Korea

Purpose : The nonunion after mid-shaft clavicular fracture is predisposed by refracture, interposition of
the soft tissue, complete displacement of the fracture fragment and bony defect with comminuted fracture
by the high-energy trauma. Symptomatic nonunions may need surgical treatment. The purpose of this
study is to assess the functional and radiological results of the surgical treatment of the symptomatic
nonunion of the clavicle.

Materials and Methods : We reviewed 10 cases of symptomatic clavicular nonunions managed with
surgical treatment from January, 1994 to May, 1997. The age at operation ranged from 26 to 60 years old (
average 46.5 years ). The average length of follow-up was 1.7 years ( range, 1 to 3 years ). According to
the scoring system of Rowe, the function of the shoulder was evaluated.

Results : All cases were united and radiologic union was obtained at 10.2 weeks on average after
surgery. On functional results, average score on pain was 9.9 (3-12), average score on stability was 24.5
(20-25), average score on function was 21.0 (10-25). In motion, average score on abduction and forward
flexion was 11.0 (7-15), average score on internal and external rotation were 3.8 (3-5), 3.3(0-5). According
to the scoring system of Rowe, excellent in 6 cases, good in 3 cases, fair in 1 case and the average of the
total score were 83.8.

Conclusion : We concluded that open reduction and internal fixation by plate or intramedullary device
with autogenous bone graft could provide the relief of symptom and effective results of shoulder function
in the symptomatic nonunion of the clavicle.
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