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— Abstract—

A Clinical Study of Immediate Internal Fixation{within 24 Hrs) in
Open Fractures of The Long Bones

Yoon Sik Kim, M.D., Jae Eung Yoo, M.D., Chi Soo Sohn, M.D., Jong Seouk Park, M.D.
Hee Kwon, M.D., Joon Min Song, M.D., Soo Kyun Rah, M.D.

Department of Orthopedic Surgery, College af Medicine, Svonchunhyang University, Seoul, Korea

The major goals in the treatment of open fractures of the long bones are 1o prevent infection, avoid
malunion or nonunion. achicve bone union, and restore limb and patient function as soon and as fully
as possible. The trestment modalities adopted in open fractures still remains controversial, especially
in Gustilo-Anderson Type T . It has been the fear of infection that has lead to the traditionalily accept-
ed opinian that immediate internal fixation of open fractures is contraindicated but, nowadays, it is
no longer tabooed. Owing to the early meticulous wound debridment and irrigation, and the use of
bactericidal antibiotics, the infection rate reduced remarkably. Fifty-five cases of open long bone
fractures treated by immediate internal fixation within 24 hours from inury were reviewed, which
were treated at the Department of Orthopedic Surgery, Sconchunhyang University hospital for nine
and half years from June, 1985 to January, 1995,

The results were as follow:

1. There were 20 Type 1, 19 Type EA, 10 Type EB and 5 Type EC open fractures treated by

immediate internal fixation within 24 hours following to Gustilo-Anderson's classification.

2. The most common causes ol open fractures were traffic accident(84%).

3. The associated injuries of the patients treated by immediate internal fixation were in

x BUANA 4 @ ©

%‘a‘ HAA B9F 23-20
FAYRe dehiy Yot

* ¥Rl a3 A 3214 ¥ PFHN FEHAS.

— 593 —



sequence.:26 muklitraumatized patient, 5 arterial injuries, 5 musculotendinous injuries, 3 major

joint dislocations and so forth,

4, Normal bony union was achieved in 41 patienis(73.2%), Delayed bony union was in 7
patient(12.5%) and nonunion in 8 patients(14.5%).

5. Primary wound healing was achieved in 40 patients(71.4%), superficial 1o moderate infection
were in 5 patients{(9%), deep to osteomyelitis in 11 patients{19.6%).

6. According to the subtypes of open fractures, deep to osteomyelitis were 80% in Type EC, 30%
in Type 11 B, 10.6% in Type I A and 10% in Type .

Key Words : Long bone, Open fractures, Immediate interna) fixation
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Table 1. Causes of open fractures

Causes No. of pt. %
Passenger TA 24 43
Pedestrian TA 14 26

Fall down 6 12
Motorcycle TA 9 15
Machinery Injury 2 4
Total 55 100

Table 2. No. of patients in each type of open fractures
treated by immediate IF

Type No. of pt. %
] 1 2

I 20 37
EA 19 35
iB 10 19
iC ] 8
Total 55 100

Table 3. Associated injuries of the patients treated by
immediate IF within 24 hours,

Associated Injuries No. of pt. %

Mutlti-traumatized 26 47
Neurovascular Injuries 5 9
Musculotendinous Injuries 5 9
Major joint dislocation 3 6
9
9

Others 17
L X 9] 17

o] 1021, HeF o] 84 R 442N s
4 3 eFE A4 2%k

4. Hue| EF

49l ¥#E Gustilc-Andersono] 2@ Q8=
2o &4 Axol HE FHE wWiten [¥el 20
B(37%), BA7 19%(35%), EB7F 1078 (19%),
BC7} 59 (8%) R [¥e] 19 &£oid(Table 2),

5. 4t &4

2R o]4e] FEEY F FHo] e Ed B
Hol w4 Wik} 26202 7P wsten a2F ¥
W ZAe]l Futd A7} 9 28 g &

Aol Selen, 8o Aviel &4o] 54, F
s ©77t 3EHlM gARRn. o sl £
ol A% Ao} &€ R BY &4 A9 ¥
4 F5 A %A ¢PA3 (Table 3).

6. I ¥ o

A ECHe Ba 8719, TA%S 10.85, IBY
& 112589 e (92 11,659

7. MY

Sa4e] Jedle g e Fxe] way
A2 A58 ol 5000-10000m F= A4
AHE, HAEA el 7HEE 849 2N JHE D
28t Alejtgic) shdEe] oy ajel A |
Pt [ Y9 FSohe Cefazolin sodium 2g& *
7lell EUE of BAIE FH 2R 1g4 AMg-Eixlan,
A E¥e 7% 43§ 292 #%en] Aminog-
lycosided| el YA =} W Tt g4
oAl Aol e WA BAE R MyE AYisle
o A [¥e] A9 28 R d, T O 49
(Viability) & #1371 #15 Tourniquet® 33
F NEFE AMEsale gatd, dlad Ades 89
<+ B9 250} flols AN B E noiE
AANA = @gston o852 AEY #AARs
A g AL AgeHA At SHA o
3 nAhgel Hee Bale d43 sl Fwo
EHAE, P49 odE W FUFA wtepy Hg
£ gRlsigoy YA = EFYRE 2 S
& ol 48 WaB & A%, Had 7Itee F
&g R JARE ol £ A9 17 i, A
i #3Ed R @8 AR ZEY 2L 64,
§3eE AP AR 2EY o] 93] don
2% Ender’d 78, Steinmann¥# K-ZF4 F%
ookt A8t

ARz Ay =8 /Ny EFde F%d
mebd A 18 R [ A¢ GEE YU
Axdlgien], N¥s s FEHSY AQGAMeT
A4 ANE =3¢ dep ¥ WS A E
ARstdes [AYN L2 $EE 93, A
d g3 BEE 8delM Algsidim, oA ¥
ogo] Fyeldg Al A9t 2%k EBY
ECEs A% 7 da B3E A% gste

— 595 —



Table 4. Results of wound healing and infection in each type of open fractures treated by immediate IF within 24

hours ‘

Type Primary Healing 1 2A 2B 3 No. of cases_

1 1(100 %) 1

16(80 %) 15 %) 1(5 %) 2(10 %) 20

A 15(78.9%) 1(5.3%) 1(5.3%) 1{ 5.3%) i 5.3%) 19

EB 6(90 %) 1{10%) 110 %) 2020 %) 10

IC 1(20 %) 2(40 %) 2040 %) 5
Total 4(71.4%) 2(3.6%) 3(5.4%) 6(10.7%) 5( 8.9%) 55 o

1 - Superficial wound infection.

2A- Moderate wound infection

2B- Deep wound infection with skin defect
Skin graft or flap surgery are required.

3 - Osteomyelitis
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Table 5. Results of soft tissue healing according to the management of it.

Tvpe Management(cases) Infection Complete healing period(Average)

i Primary closure(2) 0 2 Wks
1 Primary closure(18) 4.6 Wks
Delayed P-closure(2)
BA Primary closure(9)
Delayed P-closure(8)
Delayed STSG(2)
EB Primary closure(2)

3
1
3 5.5 Wks
H
0
2
Delayed P-closure(4) 2
0
0
1
1
0

LU

5.3 Wks

Delayed STSG(3)
Delayed flap(1)

EC Primary closure(1)
Delayed P-closure(1)
Secondary(l)
Open(2) 2 ——

Total Primary closure(32) 9(29%)

Delayed P-closure(15) 5
Delayed STSG(S)
Secondary(!)
Delayed flap{1)
Open(2)

]

29 Wks

0
0
0
2

Table 6. Results of bony union in each types of open fractures treated by immediate IF within 24 hours.

Type Normal Union —chI;;cd Union Nonunion Totai{No.)
I 1(100 %) 1
i 15(75 %) 315 %) 2(10 %) 20
LA 15(78.9%) 2010.5%) 2(10.5%) 19
o8 8(80 %) 1(10 %) 1(10 %) 10
NC 240 %) (20 %) 2(40 %) 5
Total 41(73.2%) 7(12.5%) 8(14.3%) 55

Table 7. Mean duration of radiologic union in each )t} (Fig. 1. D, E).
type of open fractures treated by immediate

by a2 2
Type Mean Duration 314 FARAE @ Enjo] ALz 2)§F £2 s
l 59 wks Z el IBYS A EHEd2 a4
I 24 wks Mg {Fig, 2. A).
1A 26 wks $A4% sARMe] FAe] AR 2 F&EY WA
iB 30 wks &€ Adsia anzAe] 43 R AARAEE
BC 32 wks n e 5U9% A9 AN $UE NGRS
{Fig. 2. B).
g3t (Fig. 1. B, C). FAE 107194 FEEA 34U TR &

TAE oNEA PR SHYE 2

e

Holm A& ¥eolm UrhFig. 2. C, D).
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¥

Fig. 1-A. [nitial X-ray films of 43
years old male show type
E-A open fracture jon
rigth tibia.

Immediate postoperative
films show reduction and
fixation with nonreamed
interlocking nail.

Follow up views at post-
operative 9 months show
union of fracture with
moderate callus forma-

B,C.

D, E.

tion.

A% 1AYF 14 9] ol4eg AlPsidoy
AL ARSA it

$4E S1EA SRYE Bo WoAEE AAY
¥ GPMMA ARl& A1g8sicH{Fig. 3. E PF.

FAE 117484 e 248 A4 2 /Y
484 Beolx Ut(Fig. 3. G, H).
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ture.
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Fig. 2-A. Initiai X-ray films of 37 years old male show type [ -B open com-
munited fracture on right dista! femur,
B. Immediate postoperative films show reduction and internal fixa-
tion with plate.
C, D. Follow up views at postoperative 10 months show union of frac-
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Fig.3
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Fig. 3-A, B. Initial X-ray films of 26
years old male show
type U -C open sub-
trochanteric fracture on
left femur,

C, D. Immediate postopera-
tive film show reduction
and fixation with
Richard compression
hip screw.

At 8 months from the

initial operation, bony

union was occurred but
chronic draining sinus
was not healed so, the
plate was removed and

GPMMA insered.

G, H. At 11 months from the
initial operation, the
infection was controlled
and obvious bony union
was seen.

E,F.
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