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Percutaneus Cerclage Wiring in Distal Clavicle Fracture Type 2a
- One Case Report -

Jae-Hwa Kim, M.D. Ph.D.**, Soon-Chul Lee, M.D., Duck-Yun Cho, M.D. Ph.D.,
Hyung-Ku Yoon, M.D. Ph.D. and Yoon-Seok Lee, M.D.*

Department of Ovthopaedic Surgery,, Bundang CHA Hospital, College of Medicine, Gumi CHA Hospital
Pochon CHA University, Sung-Nam, Korea

Distal clavicular fracture frequently requires operative treatment due to high rate of non-union. The operative tech-
nique includes the tension band wiring, K- wire fixation, and cerclage wiring etc. Each method has disadvantages
somewhat like pin migration or acromioclavicular joint injury and so on. For the distal clavicular fracture type 2a,
because of its oblique fracture line, the cerclage wiring is suitable. We performed the cerclage wiring percutaneously
under minimal incision without injury to periosteum for the patient who had the distal clavicular fracture type 2a, and

the result was favorable.
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Clavicle fractures are common injuries in
both children and adults”. In the distal
clavicle fracture typeZ, operative treat-
ment is recommended due to high rate of

non-union”, There are many operative
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methods such as K-wire fixation, fension
band wiring, plating, ete. Almost of these
nieed the open of the fracture site and
percutaneous K-wire fixation has the dis-
advantage of the pin migration. The pur-
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pose of this study iz to intreduce the new
surgical technique of percutanscus cer-
clage wiring in the distal clavicle fracture
type 2a.

Case report

The patient was 25 vear old male who
suffered from the distal clavicle fracture
type Za (Fig. 1). We performed the cer-
clage wiring percutaneously under the C-
arm intensifier guide. After the opera-
tion, we evaluated the outcomes such asg,
operation time, bony union, wound prob-
lem, and skin irritation symptom.

Operation procedure and results

Under the brachial plexus block anes-
thesia, the patient was placed supine on

clavicular fracture type 2a.

the routine operation table with the
affected left shoulder draped aseptically.
We made two 0.5 cm sized skin incision
cross the fracture site along the Langer
line, We loaded the wire at the wire pass-
er. At first, the wire passer was inserted
beneath inferior cortex of the distal frag-
ment site from the posterior to the anteri-
or (Fig. 2}. Then the wire passer was
inserted above the superior cortex of prox-
imal fragment, and was removed from
wire (Fig. 3-4}, The end of wire was fas-
tened and the fracture line was reduced
(Fig. 5). The same procedurs was per—
formed for the distal portion of fracture
site.
placed beneath the skin. Anatomical
reduction was achieved (Fig. 6). Surgical
wound was closed (Fig. 7}, Velpeau ban-
dage was applied.

The operation time from incisgion to
wound closure was 20 minutes, The frac-

And the two knot of wire were

ture site was firmly fixed. There was no
wound problern and skin irritation sign.
The radiological bony union was docu-
mentaed at 8 wasks postoperatively (Fig,
37,

wire passer with wire

Skin
Clavicle

Posterior /

Anterior

Fig. 2. The wire passer with wire is inserted beneath
lower cortex of fracture site from posterior to
anterior.
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Discussion

Neer and Rockwood subclassified the
distal clavicle fracture into 3 types”. Type
1 fractures are minimally displaced and
occur lateral to an intact coracoclavicular
ligament complex, These fractures may be
treated nonoperatively and symptomatical-
ly. Type 2 fractures occur when the medi-
al fragment i3 separated from the coraco-
clavicular ligament complex, The medial
fragment is displaced cephalad by the pull
of the sternocleldomastoeld muscle, and the
distal fragment is displaced caudally by
the weight of the upper extremity with
the intact coracoclavicular ligament com-—
plex. The resulting deformity leads to a
marked displacement of the fracture ends,
predizposes this fracture type to a higher
incidence {(up to 30%) of nonunion”. And
type 2 fracture can be divided into 2
groups, type 2a in which both conoid and
trapezoid ligaments are intact and usually
fracture line 1z chlique, and type Zb in
which conoid ligament is torn but trape-
zold ligament is intact, consequently the
fracture line is more vertical than type
Z2a, Type 3 fractures are nondisplaced and
extend into the acromioclavicular (AC)

Wire passer  Skin
R — //:
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Clavicle
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Fig. 3. The wire is guided to above the upper cortex of
clavicle by wire passer.

joini, As with type 1 fractures, these
injuries can be treated symptomatically®
1)

Clavicle midshaft fracture can be treat-
ed conservatively, However, in the type 2
distal clavicle fracture, because of the
rotational movernent through the frac-
ture, nonunion rate is upto 20~30%. Fur-
thermore it can cause the chronic pain
and functional limitation. So operative
treatment is usually recommended®. There
are many surgical techniques including
distal clavicle excision, K-wire fixation,
cerclage wiring, tension band wiring,
small T-plate, Hook plate fixation, cora-
coclaviclar ligament screw fixation, FDS
Suture banding, and the method using

7 However it is

Enowles pin or Dacron®
arguable which method can definitely fix
the small distal fragment firmly without
darnage to acrormioclavicular joint.
Through acromioclavicular K-wire fixa-
tion is most commonly performed proce-
dure, it iz simple and easily performed,
but ostecarthritic change and ankylosis
can be followed”, So extra—articular tech-
nique which spares the acromioclavicular
joint was introduced by Kao et al at
2001%, However the migration or disrup-

Wire passer .
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Fig. 4. The wire is guided to above the upper cortex of
clavicle by wire passer.
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tion of K-wire remains unchanged and it
can t withstand the banding force effec-
tively. Furthermore the K-wire fixation is
usually technically difficult, if the distal
fragment is very small.

Kona et al reportad the result of K—wire
fixation for distal clavicular fracturs
before. Non-unicn and infection were
reported in 46% and 32% respectively
among 13 patients who were treated with
K-wira®,

Clavicle

Fig. 5. We fastened the end of wire and entwined with

the fracture site.

Fig. 6. Postoperative plain radiography shows the cer-
clage wiring was performed.

For firm fixation of the distal fracture
fragment, Cralg said that the Knowles
pin could be used. Because of its com-
pressibility, the fracture site does not
widen and no pin migration occurs which
can ke happened In the K-wire fixation.
But it is also the transarticular tech-
nique. The acromiocclavicular arthritis

Fig. 7. Gross photo shows the incision after operation.

Fig. 8. At 8 weeks postoperatively, radiologic bony

union is shown,
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can’ t be prevented®.

Someone uses the plate, but it can't
lock up the fracture site firmly compared
to the wiring because of small distal frag-
ment, and sometimes the screws can be
pulled out. According to Zenni et al, the
major possible cause of nonunion iz due to
extensive soft tissue dissection and perios-
teum stripping™. In that situation, plate
fixation can aggravate the nonunion. Fur-
thermore plate sometimes irritates the
skin and it needs one more operation.

Coracoclavicular ligament screw fixation
ig good for minimal incigsion. However,
from time to time i1t is technically
demanding, The reduction is judged only
by palpation intraoperatively, and rigid
fixations over fracture zite were not pro-
vided”, Tension band wiring is simple and
useful, but has some disadvantages that
are seen using K-wire fixation.

In the case of oblique fracture like type
2a, cerclage wiring is suitable'”. It can be
performed easily and does not injure to
the acromioclavicular joint. Nowadavs
minimal invasive surgery is our concern
with many advantages, including minimal
periosteal injury, less blood loss, superior
cosmetic apperance, diminished post-oper-
ative pain, less damage to muscle and
skin, faster and easler rehabilitation,
quicker return to normal activities. Levy
et al introduced the minimally invasive
technique with the PDS tension band
which was Introduced to the fracturs
fragment via drill hole in the treatment
of the Neer type 2 clavicle fracture in
2003%. We performed the percutanecus
cerclage wiring under minimal incision.
Technically it was not complicated and the
operation time was not so long. It provid-
ed mechanically sound fixation of the

fracture with no extensive dissection near
neurovascular structure, and the result
was favorable.

In the operative treatment of the distal
clavicle fracture 2a, it should be consid-
ered the soft tissue condition, fracturs
line, armount of comminution and sur-
geon s experience ete. There is no definite
treatment in the distal clavicle fracture
type 2a. However our technique can be a
good choice in type 2a fracture.
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