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Operative Treatment of the Displaced Midshaft Clavicle Fracture
Using Precontoured L ocking Compression Plate

Jeong Woo Kim, M.D., Hong Je Kang, M .D., Sung Hyun No, M .D.

Department of Orthopaedic Surgery, School of Medicine, Wonkwang University, Iksan, Korea

Purpose: To assess the effectiveness of interna fixation using a precontoured locking compression plate
for the treatment of the displaced clavicle fracture by analyzing both radiological and clinical outcomes.
Materials and Methods. We reviewed 34 cases of displaced clavicle shaft fracture treated by internal
fixation using precontoured locking compression plates between May 2009 and February 2010. Radiol og-
ical outcomes were analized on the basis of bone union and the differences between the time for bone
union depending on sex and age. Clinical outcomes were analyzed on the basis of quick DASH Scores
and the differences in the range of motion of the affected shoulder compared to the contralateral shoulder.
Results: In the radiological evaluation, all fractures showed bone union, and the average time for bone
union was 12.3 weeks, without delayed unions. Time for bone union did not differ significantly with
respect to sex and age (p=0.87). In the clinical evaluation, the average final quick DASH Score was 23.5
(range, 12~42). At final follow up, the range of motion after bone union in the affected shoulder was not
significantly different from that of the contralateral shoulder (p=0.69).

Conclusion: The interna fixation achieved using precontoured locking compression plate in displaced
clavicle shaft fracture showed effective bone union and can be considered as a reliable method with fine
clinical results showing early range of mation at the shoulder joint.
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Fig. 1. Average range of motion after operation (IR: internal rotation, ER: external rotation).

Fig. 2. The preoperative radiograph of a 31 year old male shows displaced and angulated clavicular fracture after a

traffic accident.

— 119 —



AHEEt] F2 A Ade A RS 4
F AN

A HF FA XNFE YRR 2EFH o] A%
v o] o o8 ZHe] dAE Aol F
HoAR zAo] Ayl 3 ZEol M9l BAvF
7hslel BHEA A7 A BT AT JheAe] =
O Hill 59 20 mm o4 A9 Hol= A% &
=29l g7t dasittn 92 Eskolar 572
15 mm °% T3

=574 Ul A 1Ee neHo
o=z dex go}? Millett S al
914 (pin breakage). Al 74, 7% 59 ¥
o] ¥ sttt sttt

olo Blg] F&IAS o] &3 =S T Wt
1S T o HF o2 HYHew BAdg
Aths Aol ok ¥ A% bk 343 (dynamic
compression plate, DCP)3} A3+ H=
=43 (Limited contact-DCP)& U
g A5 & don 58S R
kel dol5 Aekete] He] A AT AY
AA F A fgo] glthe wlo] gtk 7 A
A F4% (reconstruction plate)e 9%
Z3tol| Hla] ghal HEZo R Bfol| 2A &
= THE] e el ey a5%s R
w&do] FelA ALY WMol g #go] oF
ka3l Algk 504 o]e] gkatellA] =34
Axng 385 4 & F flo] 7] B4

O:

L
(e
0,
o
i)
1

o |
i

< Sy R
4y A2 2L oy

R Fejo] 2A vlE] & A3FE 25S A
sto] & AZke] ©E3 I FE5BE VMEAR AN
ste] EFY A AT FEe & 5 JA s, =
g A UAE ARgsted & U] €8S HES
38 52 (healing capacity) 2 %o & 8% =4
F den FtEso] de A Uk olg fl
o] A & 4 gtk o] Utk B A=

A dlold 2710 SRS 4 5 Jen S5

gdoly 1y a4 T #F E 5 Qv =3 &
@t ngow Qd 7ld #Ed & A1E F 8l

e A AR B9 A AU HH 59
3ES Bd § Ut

2 ATl AbeE & AY AR S a53E A
7KA %% (locking anterior clavicle plate, lock-
ing superior distal clavicle plate, locking supe-
rior midshaft clavicle plate)7} i o|F $-El&
324941 locking superior midshaft clavicle plate
, 24]9lA locking superior distal clavicle plate
AH83l9 ). locking superior midshaft clavicle
plate= ZAol9} FEo] & =] F&To| ¢ 7

=
=
=
=

2 544 glon, Wl Pavh e BAE A #E
27t 3he] S48 IO ST F ol WE
9% % 1671 BEE AHgsl] thrd 412 B
of WA AHgs] Belths Adel ATk @ 3%

WMol o

A7t AT w5 Blete] 3.4u) Zdste] ¥
g ATt Astthe Aol vk EE 0] FRtellA
AF= 2% 7% locking superior distal clavicle
plateE AHEFOoBH 7]ES] FHACRE ol =4
AT 37 ool A AbE 2 E it

A ek 53] S Aol S 4]

a shrel WA27A nASA gholw HA A2 3

op [l of o

o A% & B £4% F AeHL 2 5 Ao
QoA gtk et B QT E A e AL

sl Sol e e AAEFS Byt s o]
24 g Ad (working length)E S/ 24
o Axnd 3389S duA} s

A7 gt Fwe] wHoRy F5Bv o] A=



IS : Precontoured Locking Compression PlateE 0|8t M2|M

Al P} S el i
% seol Aetert

é_
WA g2 Al fretel

o ks ol g 5

A FERAN RS AR olel g 4

ol I w g A RS 29 0 Hel ol

AbRe] 3HEE =07 ol@m AR B4l

AAZ el + drke Aol Ak AREL 4

M FE% ALg A A AAF WALE AHgste] B

ARE WH AA T 4EE A o W o
A= W % ANABN 1y A7n DB

e
=3
T
o
c
=4
[¢
i
N

]
2

ox &
ol

% °

Oy o
T
X
c
=1
+
D
=
=
<
_
-
o
[0}
B8
@D
=}
<
2
>,
Q
o
N
X,

>y ©ord

st =49 Y = /S F
7122 skt E BEAE = °
A7z} golatA ATt ]°ﬂ U:}F)r H AFdA e
A AA 7T glol = T"r?@% dE T uden 5%
o g 9 o7} B
pull-out &7 A 314 z

o] 7bestd 7] ABH 5& Al & 4 Qo] A

= 4 -1 —
2.
TR ol 8d A IR FH AR A AN 2

3 wER gl vl BAZL 24 @ 5 odeh
R ERAE 1o Azol=r} wysig oy 9% B
Al = =

subcuticular continuous suture & A|&3t

skin bond & Al&3lgemn o]& gnleEl s A (Der-

matics”, Freeport, New York, USA) & A& &}
of FA7t & Gl staar =9 itk g 6dlo] &
AlA FEFe] EFol dal olEite TAdAEH

53] WSellA Adlern ols ¢S54 vl WSHo
gatx2o] 7] WEo® Azdrt. olg olEite
low profile®] &% /NL2 & o FE 322 7]
o gic,

B A dAReR g 2 A

olgt f1Aste] spgelut el f1Ash= 75
A owlmetA] e A, FHo B T A9
HkegdshA] kol ol gk A7t F o
AztEct.

PN
T
B PRe vmeld Ragon F4ue)
X
L
[e]

§ 24T 27 BH $2H XE —
ad B

A9 AT A B el &2 4IY WY A
SRS o83 WnPEe YA AR P2
o Ang WnP L 4 T 5 9ol 27 280l b5
sfe] A 5 BB P AN BHEE
S % Qo) AF Y 34 A=A F8300 AHeE
& vk Audn

REFERENCE

1) Rowe CR. An atlas of anatomy and treatment of mid-
clavicular fractures. Clin Orthop Relat Res. 1968;
58:29-42.

2) Will R, Englund R, Lubahn J, Cooney TE. Locking
plates have increased torsional stiffness compared to
standard plates in a segmental defect model of clavicle
fracture. Arch Orthop Trauma Surg. 2011;131:841-7.

3) Faldini C, Nanni M, Leonetti D, et al. Nonoperative
treatment of closed displaced midshaft clavicle frac-
tures. J Orthop Traumatol. 2010; 11:229-36.

4) Hill IM, McGuire MH, Crosby LA. Closed treatment
of displaced middle-third fractures of the clavicle gives
poor results. J Bone Joint Surg Br. 1997;79:537-9.

5) Kulshrestha V, Roy T, Audige L. Operative versus
nonoperative management of displaced midshaft clav-
icle fractures: a prospective cohort study. J Orthop
Trauma. 2011;25:31-8.

6) Preston CF, Egol KA. Midshaft clavicle fractures in
adults. Bull NYU Hosp Jt Dis. 2009;67:52-7.

7) Millett PJ, Hurst JM, Horan MP. Hawkins RJ.
Complications of clavicle fractures treated with
intramedullary fixation. J Shoulder Elbow Surg.
2011;20:86-91.

8) Duan X, Zhong G, Cen S, Huang F, Xiang Z. Plating

versus intramedullary pin or conservative treatment for

midshaft fracture of clavicle: a meta-analysis of ran-
domized controlled trials. J Shoulder Elbow Surg.
2011;20:1008-15.

Robinson CM. Fractures of the clavicle in the adult.

Epidemiology and classification. J Bone Joint Surg Br.

1998;80:476-84.

10) Matheson LN, Melhorn JM, Mayer TG, Theodore
BR, Gatchel RJ. Reliability of a Visual Analog Ver-
sion of the Quick DASH. J Bone Joint Surg Am.
2006;88:1782-7.

11) Wilkins RM, Johnston RM. Ununited fractures of the
clavicle. J Bone Joint Surg Am. 1983;65:773-8.

12) Eskola A, Vainionpaa S, Myllynen P, Patiala H,
Rokkanen P. Outcome of clavicular fracture in 89
patients. Arch Orthop Trauma Surg. 1986; 105: 337-8.

13) Bernstein J. Nonoperative treatment compared with
plate fixation of displaced midshaft clavicular frac-

9

~

— 121 —



— A -FuEEs
tures. J Bone Joint Surg Am. 2007;89:1-10.

14) Peroni L. Medullary osteosynthesis in the treatment of
clavicle fractures. Arch Ortop. 1950;63:398-405.

15) Millett PJ, Hurst JM, Horan MP. Hawkins RJ.

Complications of clavicle fractures treated with

intramedullary fixation. J Shoulder Elbow Surg. 2011;

20:86-91.

Shen WJ, Liu TJ, Shen YS. Plate fixation of fresh dis-

placed midshaft clavicle fractures. Injury. 1999;30:

497-500.

Cho CH, Song KS, Min BW, BaeKC, Lee KJ. Oper-

ative treatment of clavicle midshaft fractures: compari-

son between reconstruction plate and reconstruction

locking compression plate. Clin Orthop Surg.

2010;2:154-9.

16)

17)

S[X M 15 M 2 =

18) Ring D, Jupiter JB. Ununited fractures of the clavicle

with bony defect: treatment with corticocancellous

interposition bone graft and plate fixation. Tech Hand

Up Extrem Surg. 1999; 3:193-6.

Perren SM. Minimally invasive internal fixation histo-

ry, essence and potential of a new approach. Injury.

2001;32:SA1-3.

Brouwer KM, Wright TC, Ring DC. Failure of supe-

rior locking clavicle plate by axial pull-out of the later-

al screws: a report of four cases. J Shoulder Elbow

Surg. 2009;18:e22-5.

21) Wagner M. General principles for the clinical use of
the LCP. Injury. 2003;34:B31-42.

22) Gautier E, Sommer C. Guidelines for the clinical
application of the LCP. Injury. 2003;34:B63-76.

19)

20)

= E
SN A998 e 5 HAA #AEH FEE & A¥d A o 35 (precon-
toured locking compression plate)& °©l-&sted Wige Al S5 oz WA EA
Azt g QA ARE FAste] &3 APE A ) 2539 §848 Gotr At st
CHAM 2 HHH: 2009 3¥FE 20100 29704 EdollA] dF 713 24 dis] &2 439 &
A gt FE5RE ol 83l #IA HE E 35 2SS Aldsta 1d o9 FAIZ) e d
3495 oz st & T A date IR o5 Ad 2 yold wE Z53
Al719] ztel & #7t sklen A Ade HFE 541 Al quick DASH Score 3 WS o
A EF 1 Aol #H7F ste] EA AT
Zop: YA Huol| Al BE doA FIRHTS A& & Adden Fd /7 71 12.
FRem gd g9 yold wE /3 717k BATAHCR fofgk Aol Holx| ¥kt
(p=0.87). 4737 H7lolA HZF quick DASH Scoret Hit 23.5% (12~42)°o19e™, HF
FAA AR 52 5T vl A BATHCRE o3t 2fo] & HolA %‘3}‘:} (p=0.69).
AE: A4 A= 1 240 dd &2 A¥gd A g FE5EBRS o] 83 g e I
ety AE Audt g A4 & F o] 7] %0l 7hestd 7&‘*3—1‘: +EY &5
A Aol FRES DS F o HF 1 FE AFA FE35 AE JThaL Al=
1=y
Aol Chof: = 25 24, #dF FEe A oduF 259

122 —





