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The Treatment of Infected Fracture of Long Bones

Hak Yeong Jeong, MLD., Seung Wook Yang, M.D.,
Young Cheol Shin, M.D., Jae Woong Shim, M.D.

Department of Orthopaedic Surgery, Maryknoll Hospital, Pusan, Korea

The increase in incidence and severity of open injury to bone and surrounding soft tisseues from
vehicular and industrial accidents, and the aggressive surgical approach of open reduction and inter-
nal fixation of closed fractures contribute to a definite rise in acute wound infection in fracture man-
agement.

The main objectives are twofold in the treatment of infected fractures, the first to diagnose infec-
tion early and the second to treat it effectively and to prevent it from spreading into bone. To solve
these problems, we used some principles of treatment, those are meticulous debridement of infected
tissue, management of soft tissue and bony defect and maintenance of fracture stability.

From Jan. 1988 to Dec. 1993, we treated 23 infected fractures of long bone and the result were as
follows. v

1. The infected fractures were femur in 9 and tibia in 14 cases.

2. There were 14 open fractures and 9 closed fractures.

3. In closed fracture, the first infection sign was developed average 7.8 days after open reduction,
and average 9 days after trauma in open fracture.

4. The most common causative organisin was staphylococcus aureus.

5. Infection was controlled from 3 months to a year and 8 months.

6. The number of soft tissue and bone debridement was one to four times.

7. Bony anion was achieved from 6 months to 2 years in tibia and 6 months to 2 years and 1 month
in femur.
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Table 1. Age and Sex of Patients

Male Female

Age Total
F T F T
11-20 1 0 0 0 1
21-30 4 4 0 0 8
3140 2 5 0 0 7
41-50 2 3 0 1 5
51-60 ¢ i 0 0 1
61-70 0 0 0 0 0
71-80 - 0 1 0 0 1
9 14 0 1
Total 23
22 1

F: Femur
T : Tibia
Table 2. Cause of injury

' Cases
Cause

F T

High energy trauma

Traffic accident . 6 8

Fall down accident 0 2

Machinery injury 0 2
Low energy trauma

Direct blow 2 1

Slip down accident 1 1
Total 9 14
F:Femur
T:Tibia
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Table 3. Sites and Types of Fracture
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Table 5. Organism cultured

Organism Cases

—
=

S. aureus

S. aureus & P. aeruginosa

S. aureus, P. aeruginosa & E. coli
Serratia marcens

Enterobacter cloacae

Bacillus species

Serratia marcens & Enterobacter species
Serratia liquefaciens & P. aeruginosa
Enterobacter cloacae & Bacillus species
E. coli, Proteus & Pseudomonas acruginosa
None

T e e Bl o B )

Total

[
W

Open
(Gustilo & Anderson's classfication)}
Site Closed Total
Typel Typel Typel
Femur 6 0 1 2 9
Tibia 3 1 6 4 14
Total 9 1 7 6 23

Table 4. The time on which the first infection sign was

S:Staphylococcus
P:Pseudomonas
E:Escherichia

Table 6. Initial treatment

Tibia
close open

Site Femur

Tx. close  open Total

0
7
2
2

Traction
External fixator

L= SN - S

Plate

developed
Time(days) Femur Tibia

close open close open

~7 1 2 3 6

8~14 4 0 2 2

15~21 1 1 0 0

22~ 0 ¢ 0 2
Total 6 3 5 10

0
0
IM nailing |
5
6

WO -
W=D

Total 11 23

Tx.:treatment
IM:intramedullary
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Table 7. Soft tissue coverage

Soft tissue coverage Tibia

 Femur

Secondary closure
STSG
Myocutaneous flap
Papineau technique
Rotational flap

W R W

v oo o oW

Total
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Table 9. Bone graft

STSG : Split thickness skin graft

Table 8. Type of final fixation

Not loose T F
implant{unchanged)

External fixator
IM nailing
Plate

Bone graft Femur Tibia
Cancellous bone graft 2 9
Fibula graft+cancellous bone gratft 1 0
Distraction-transport+cancellous bone graft 1 2
Papineau method 0 2
None 5 i
Total 9 14

H| o=
—

Loose
implant(changed)

Table 10. The time on which infections was controlled

External fixator
IM nailing
Plate

Nizarov

B = OO —
=Y W]

Total 15

oo

IM:Intramedullary
F:Femur
T:Tibia

Fernur Tibia
Time Total
close open close  open

-6Mo. 1 0 ) 7 9
6Mo.-1YT. 2 1 2 8
1¥r.-1Yr.6Mo. 2 2 0 1 5
1¥Yr.6Mo.-2Yr, 1 0 0 0 1
Total 6 3 3 11 23
Mo. : month
Yr. : year
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Fig. 1-A. Type I open Fx. of 23 ye-

ars old male. The x-ray sh-
owed transverse Fx. of mi-
dshaft of Rt. tibia.

. Postoperative x-ray show-

ed anatomical reduction
with external fixator fixti-
on.

. 10 days after trauma, the

x-ray showed wide bone
debridement.

. 18 weeks after trauma, the

X-ray showed autogenous
bone graft in Papineau te-
chnigue.

. 1 year 5 months after trau-

ma, the x-ray showed uni-
on state.



Heow, A2 ALe HD 6749, HP 2do|gle  Table 1L Bone union

o, 983 A% A oY, H 2d 17ge]  Time Ferur Tibia

¢tk (Table 11). -6Mo. 1 2

6Mo.-1Yr. 1 9

1Yr.-1Yr.6Mo, 1 i

. s8R 1Yr.6Mo.-2YT. 5 1

2Yr.- 1 1

Zza 1. MOd Total 9 14

304 FARAZ AHNTZ $3 AF $Pp) Mo month
Yr. : year

Gustilo®t Anderson®H A [3<] A4 F=o
Y, s HAdA & dA 2§ 2

Fig. 2-A. Type 1 B open Fx. of 28 years old male. The x-ray showed comm-
inuted Fx, with bone loss of midshaft of Rt. tibia fixed with exter-
nal fixator.

B. 3 weeks after trauma, the x-ray showed wide bone debridement.

C. 3 months after trauma, the x-ray showed Brooker Wills nail and a-
utogenous botie graft.

D. 9 months after trauma, the x-ray showed union state.
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Fig. 3-A.22 years old male. The x-ray showed bone destruction with scle-
rotic change of fracture site and evidence of implant loosening.

B. The x-ray showed wide bone debridement (4cm) and external fixa-
tor fixation.

(. 8 weeks after bone debridement, the x-ray showed cortical and ca-
ncellous graft fixed with interlocking nail and circlage wiring.

D. 1 year 2 months after internal fixation with bone graft, the x-ray
showed union state,
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