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Open Reduction and Internal Fixation of Clavicular Midshaft Fractures

Chang Soo Kang, M.D., Young Sik Pyun, M.D., Sung Won Sohn, M.D.,
Kawang Soon Song, M.D., Chul Hyung Kang, M.D., Byung Woo Min, M.D.,
Sang Hak Lee, M.D.

Department of Orthopaedic Surgery, College of Medicine, Keimyung Universily,
Taegu, Korea

It has been suggested that clavicular midshaft fracture can almont always be treated by
conservative methods with a high rate of healing.

The most frequent argument against operative treatment of clavicular midshaft fracture
is an increased incidence of nonunion after primary open reduction.

From 1988 to 1991, twenty eight consecutive patients with moderate to severe angula-
tion and (or) comminution of a fracture in the middle third of the clavicle were treated at
our hospital, with pelvic reconstrution plate or intramedullary nailing and supplementary
iliac bone graft in each instance.

Nearly all fractures were healed without complications such as infection, metal failure,
neurovascular compromise and nonunion.

Early operative treatment based on our expierience and a review of the literature
provides excellent results comparable to the conservative treatment in slected cases. The
indications for primary open reduction and internal fixation were :

1) Modrate to severe angulation or comminution of clavicular midshaft fractures.

2) Neurovascular compromise that is progressive or fails to reverse with closed reduction
of the fracture.

3) An open fracture that requires operative debridement. :

4) Multiple trauma, where patient mobility is desirable and closed methods of immobi-

¥ B eEY 8XE 1929E Q84 Yeaety 2AGsUeA FAHYL.
% ol =L 1929 F4YEY B4 FAATY R AYysdn L2 AFH 2 o)RojH L.

— 186 —



lization are impractical or impossible

Key Words: Clavicular midshaft fracture, Primary open reduction and intemal fixation.

N 8

42 2HL ZE TE FAM=E 8] £+ 3

' 33 F9 dvjoly g AT v A
g9 23 #HF Qo] EAEE 48 A
d 7154a4dE H4sEe Aot EWHe =
£ dutdo g EAREEF Ha £ B 1
A 9 vsed A8 S LS VU¥
2 qtln Baso] gopne g2 ZAd g
F&3 N5 21 AA7E E4E9 9o He
Aoz ¢HA gtoy HIZde /1M ¢d
2 433 AFEe] Busn Jrpr,

AREE ABVR 4T AN L HYTA
sl BAEAA 27 544 HEE NBE 28
A9 @l et YFEHE AEHD AL
a3 @A nastns B,

AZHEL 19881 49 H-E] 1991 12974A] AW
gtz s AYAATgaAdoA x7]d
#¥y 13 Agddd 4 A2 5 22
A} 2881 ez &3 A8 UFd B4&
A =3 QH(Table 1).

1. MY 3 AHER

% 28313 e 74w 7} 20 {801 o 40th
ol A 60th7} 2082 < 70%E ZHA 3 TH Table
2).

2. 2F9 ol

% 2881% REALV} 143, ol AL 7
#, 287t 6342w 13 9 Belt injury”} 3
At} (Table 3).

3. ZE2| M
Aol A FFx ol A Ee B =23

8 F3E Buen MY 4 B 349 3
Atk

4, BU £

ity &3E FOE AU ggen A4l
AF £3 5 AAYH &4l 34, ARE H
Ho] BARAY AL e FAEY EU4A
ol A% A= 53 ANTHTable 4).

Xz ¥ 47

1. T8H X8 HES

20t) o] ALY €%F719 4 4F AR =
A FoAA 2FoY 43 7I5E YT B¢ 2
H$ZE A odstd FEHE F$IF g%A
7 23 Z2u(Table 5).

1) 5% ol 39 AY T ) olge & A
YFdo]l gl B4 =4 1204 Aal.

2) ¥iFEd gz FA F49 54o] ¢l
e A7 B 9 48 3ud A1 54 3,
16, 17.

3) Ad 24 %4 3, 14, 17.

4) Thtyd &482:F4 2, 4, 5 11, 16,
17, 3, 26, 27, 28.

2. T (Table 6)

A7 A @A ol de & HE
Agde 2AFNE =20 G5
B3a F583 (Template) g vlal 7322 (Pre-
bent) 47} o149 WAlTEE 7MW F4 B (Semi-
tubular plate ¥ Pelvic reconstruction plate)&
AER £8(Contouring) 3t A3 A HFig.
1).

49 EH7 AsA ge FAFHAAMe
Mckeever®] €4 wet SARHE FEH ©
+ Steinmann ping A3t 43U 1B&S

AR 389 AR HAME FER R

— 187 —



Table 1. Cases analysis

Cases Age/Sex  Diplacement® Butterfl):‘ Op. method® Bone unin Commets®
fragment (week)
1. 40/M (++) (+) S-P/SG+ 20 Delayed
T-P/BG union
2. 38/M (++) (+) P-S/BG 7
3. 42/M (+++) (++) T-P 20 Infection/BPL
4. 48/F (++) (=) S-P/BG
5, 55/M (++) (+) P-S/BG
6. 55/M (++) (++) P-S/BG 9
7. 26/M (++) (—) S-P/BG 10
8. 58/M (++) (+) P-S/BG 10
9. 21/F (++) (++) P-S/BG 9
10. 56/M (++) (+) Wire+ 12 Nonunion
P-S/BG
11. 64/M (++) (=) S-P/BG 10
12. 50/M (++) (+) P-S/BG 6
13. 43/M (++) (++) P-S/BG
14. 20/F (+++) (+) K-wires 10 Segmental
open Fx.
15, 43/M (++) {(—) S-P/BG 6
16. 42/M (++) (+) P-S/BG 6
17. 41/F (+++) (+) K-Wires+ 16 BPL. Delayed.
Open Fx. - .
18. 47/M (++) (++) P-S/BG 7
19. 43/M (++) (+) P-S/BG 6
20. 22/M (++) (+) P-S/BG 6
21. 48/F (++) (++) P-S/BG 10
22, 51/M (++) (+) P-S/BG 10
23, 42/M (++) (—) S-P/BG 8
24. 45/M (++) (++) P-S/BG 10
25, 53/F (++) (+) P-S/BG 7
26, 42/M (++) (=) S-P/BG 8
27, 39/M (++) (+) P-S/BG 8
28 53/F (++) (++) P-S/BG 8

®(+)=mid, (++)=moderate, (+++)=Severed displacement

* fragment number

* S-P=Steinmann pin, BG=Bone graft, T-P=Semitubular plate
P-S=Narrow reconstruction plate, +=Second operation

$ BPL=Brachial plexus injury

QA AL MNPz FR o HaPEL 3 XEHI
Addsdn. ARd 2L AAF 2H9 Yn )
A AR FE o)¥es FUlEe AS YA SHEY Ve FEARY 24,

fYo g FHHG. AR FF24, FEY 2¥EY FFHEA
TEFNE % 253 Velpean 3 F a1 FAow AL £A8 RS FET 123

& AA}NDH. 4 2 ExFY AN BHd 71EE R
- 3 71 He 63 AP 20F7HA] HIE 8.6F
— 188 —
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Table 2. Age and sex distrbution
Age Male Female Cases (%) 4. X|Rdnel oy
20-30 2 2 1(14%) Azdse YL ¥ Yol 2ARY F
31—40 3 - 3(11%)
41-50 10 3 13(46%) Table 4. Associate injuries
21:60 : 3 :Ezi:; Brachial plaxus and vascular injuries 3
- Chest injury 4
Subtotal 20(70%) 8(3%) Head injury 2
Total 28 100% Scapular fracture 5
Other long bone fracture 8
Table 3. Causes of injury
Causes Cases (%) Table 5. Indications
Traffic accident 14( 50%) Indications Cases
Falling down 7( 25%) Displacement or communition 28
Slip down 6( 21%) Neurova scular compromise 3
Belt injury 1( 4%) Open fracture 3
Total 28(100% ) Multiple trauma 8

Fig. 1-A. Antero-posterior reontgenogram showing dis-
placed and comminuted shaft fracture.

B. Antero-posterior reontgenogram showing
anatomical reduction with narrow recons-
tructive plate and screws.

C. Postoperative 13 months after, plate and

SCTEWS Were remove d :
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Table 6. Methods of operative treatment

Table 8. Criteria of result

Methods Cases
Plate and screw Semitubular plate 1 18
fixation Narrow reconstruction plate 17
Intramedullary fixation 6
Intramedullary fixation+plate and screw fixation 1

K-Wire or wire fixation+narrow reconstruction plate 3

Bone graft 25

Table 7. Periods of bone union

Periods (Weeks) Cases
6— 8 13
8—10 8

10—12 3

12— 4
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Extellent 20(71%)
Good 3(11%)
Fair 1( 4%)
Poor 4(14%)
Table 9. Postoperative complications

Complications Cases
Infection 1
Nonunion or Delayed union 3
Total 4
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