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Surgical Treatment of the Clavicular Nonunion

Chang Hyuk Chol, M.D., Kyung Ho Kim, M.D.

Department of Orthopaedic Surgery, Catholic University of Taegu Hyosung, Taegu, Korea

Ten patients who had a clavicular nonunion were treated operatively at the Catholic University of
Taegu Hyosung, with semitubular plate and small LC-DCP from 1987 to 1996. The most commen
mechanism of the initial fracture was direct injury in eight cases and the most prevalent location of
the nonunion was in the middle third in eight cases also.

The purpose of this study is to evaluate the functional and radiological results of the treatment of
the clavicular nonupion with the technique of semitubular plate and small LC-DCP and to verify the
anatomical configuration and mechanism of the clavicular fracture.

The results were as follows: .

1. According to the comprehensive classification system, initial fracture type consisted of B cases

of I1I-B, and 1 case in II-B and I-B alternatively.

2. Initial treatment was conservative in 8 cases, operative in 2 cases and the treatment of the
nonunion was an operative technique with semitubular plate and LC-DCP in 5 cases
alternatively.

3. lliac bone graft was done in all cases and radiological union was achieved by 7.5 weeks with
STP group, by 8 weeks with LC-DCP group.

4. The functional result by Weitzman classification was excellent in 4 cases, fair in 1 case with
STP group and excellent in 3 cases, good in 1, and fair in 1 case with LC-DCP group.

5. LC-DCP was considered as a recommendable device because it could afford sufficient strength
and reduce local osteoporosis of the bone.
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Table 1. Analysis of patients with nonunion of clavicle
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HPCHA 9 ey

1987 BUHE 19964 2971 ELeIN 42 B4
Ho2 ARLEF 44 ABE W 1do|4e) 2]
2] 7F5aisE 10918 de= BSIcHTable 1)

1 dY ¥ o

104% A7t 63 AR} dslelgion, Age
26414 62471x B 41T,

2 &atel gel

271589 WAL nFALze o o] 53 F
gaba 28, FJeSAdol 18F SdlolM e
A7 Agst, 4% 2409 - ¥e B 3
HelA gojzle g o] g3k

3 =¥ BT % ux

z7] ¥4+ 1-B% 84, [-B¥ 18, [-B¥ 1
# olflen BREe F3L 9%%(Atrophic

Case Age/ Fracture Causeof  Initial Tx.  Symptom. Type of Duration Tx. Uniontime
Sex Type injury notiunion untit Tx.
1 M I-B FD Fig.of 8 Pain Atrophic 4 Mo. LC-DCP 8 wk.
cast
2 44/F m-B TA Fig. of 8 Pain Atrophic 4 Mo. STP 9 wk.
cast
3. 4M -8 SD Fig. of 8 Pain Hypertrophic 8 Mo. STP 7 wk.
bandage /LOM
4. 35/F 111-B D Fig. of 8 Pain Hyperirophic 4 Mo. STP 8wk
cast
5. 43M I1-B TA Fig.of 8 Tingling Hypenrophic 15 Mo. LC-DCP B wk.
bandage inarm
6. 61/F II-B Direct Fig. of 8 Pain Atrophic 4 Mo. STP Metal
blow bandage failure
7. 4M B TA Fig.of 8 Pain Hypertrophic 5Mo. STP 7 wk.
cast
8 36M 111-B TA Fig. of 8 Pain Atrophic 5 Mo. LC-DCP Bwk.
cast /L.OM
9. 3I/F -B TA STP False Atrophic 3 Mo. LC-DCP 8wk,
motion .
10 62M -B sD STP False Atrophic 4 Mo. LC-DCP 9wk.
motion
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Fig. 1. Clavicle fracture classification. A,
Anatomic location, zones I-IV. B,
Magnitude of fracture displacerment
or presence of neurovascular
compression, types A-C
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tubular plate % small LC-DCP#& ©]&3%ith

237t 1/3%919] 33 AR Helz 62U
THAE 2AHAA e, 59 43 2
ol AN o2 1409} B34E (tension band
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Table 2. Functional results(by Weitzman)
Excellent

Painless full range of motion
no weaknes or stiffness
Occasional pain on exertion
full range of motion

minimum weakness or stiffness
Fair Occasional pain with motion
some restriction of motion
moderate weakness or stiffness
Frequent pain

moderate restriction of motion
disabling weakmess or stiffniess

Good

Table 3. Initiation of motion & range
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Table 5. Functional results (by Weitzrman)

Initiation Arm elevation
(wk.) (Limited cases)
STP 4 ]
LC-DCP 2 1
» STP: semitubular plate
Table 4. Changes of clavicular length{mm)
) Pre-op Post-op
STP -13 -7
LC-DCP -13 +3

Excellent 4 3
Good 1
Fair 1 1

Table 6. Complications

Complication

Metal failure 1
Ulnar nerve sign 2
Keloid scar 1
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Fig, 2. Initial clavicutar fracture of type HI-
B in a 43-year-old man with
conservative treatment. Hypertrop-
hic nonunion seen 17 months post-
injury with 17mm gap and 10mm
shortening compared to conirala-
teral side. 14 months after operation
with LC-DCP shows Excellent
result.

., Atrophic nonunion 4Mo.

Fiig. 3. Initial clavicular frachure of type III-
B in a 35-year-old woman with
conservative treatment. Atrophic
nonunion seen 4 months post-
injury and treated with STP, STP
wes removed 3 years after opera-
tion and the functional result was
Excellent.



Fig. 4. Initial clavicular fracture of type Il
B in a 62-year-old man with
operative treatment, Metal failure
was seen 3 months after STP

Lee J O M/62
Initial

Type HI-B

Metal failure Pop 3 Mo.

fixation and reoperated with LC-
DCP. 14 months after operation,
the functional result was Good.

Post-Op 14 Mo.
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shearing device® °|4% &4, F&BE load
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