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The Treatment of Infected Nonunited Fractures of Long Bone
Keun Woo Kim, M.D., Jae Weon Lee, M.D. and Kil Yeong Ahn, M.D.

Department of Orthopedic Surgery, Kangnam General Hospital Public Corporations,
Seoul, Korea

Many difficult problems are encountered in the treatment of infected nonunion of long
bone.

To solve these difficult fractures, authors adopted an active approach-thorough debride-
ment of the infected and necrotic soft tissue and bone, rigid internal fixation with autogen-
ous cancellous bone graft and opening of the wound to ensure continuous drainage until
union of the fracture.

Authors treated 28 cases of infected nonunions with this method from Mar. 1980 to Feb.
1989, and the results are as follows ;

1. Femur(54%) and tibia(43%) were most frequently involved sites.

2. Most of the cases(86%) were treated by rigid internal fixation and cancellous bone
graft.

3. In most cases(64%), infection was controlled spontaneously by the time of bony union,
but in 5 cases which showed persistent drainage, implant removal controlled the problem,
and residual soft tissue and bony defect were solved by Papineau’s technique or musculo-
cutaneous flap.

4. Revision was required in 5 cases(18%) because of insercure fixation.

5. Union could be obtained in average 4.8 months, and infection could be controlled in
all except 1 case.

Key Words : Infected nonunion, Rigid fixation, Bone graft, Open drainage.
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ACP. BG.
ACP. BG.
ACP. BG.
ACP. BG.
ACP. BG.

50
40
9.0
110
90

IF
. IL
IF

I
I
I
I
I

. IF.
L

S. aureus
S. coagu(-)

Serratia
S. aureus

None

Plate
Cast
Plate

Close
Close
Open I Plate
Close
TA Open M Plate

Femur Fall down
Femur Fall down
Femur Fall down
Femur Fall down

Tibia

F/65
F/ 3
M/25
M/29
M/34

N8I KS

Yes

150 ACP. BG.

IF.

L

Plate Pseudomonas

Open 1

Radius
& ulna

M/33

S

ACP. BG.

160

E coli &
S. aureus

IM nail

Close

Femur Fall down

M/50

bone graft

metal failure,
BG

MF
bone loss,

I1.=inadequate duration of immobilization

@ACP

BL.
auto-compression plate(manufectured by “OSTEO”),

vascularized fibular graft
infection, IF.=insecure fixation,

traffic accident

#TA=
$ VFG

*L

IB.=inadequate blood supply,

o2 Aasiel gon 19869 69 ol F¥H
o489 E HAse feh ool F4%
o 289% Aoz FHUnAH ¥ wze)
ufo] o,

rje ot rfr

1) Hdyoie

1980 3938 1989 29747 A3} 2
g9 AP selq 29n Yoz Autn
%) 8.3t 288(Table 1)& iAo g slgon o
o HE 2477 46480l

2) 9y 3 HEEX

Z 2833 J=as} 238, A7) Se|gen 3
2] Hds & 319401 21464 4047
27} 16824 AA 57.1% S X3P Ao
£ 24|, A28 654 A H(Table 2).

3) Sd9 79 X Y

Hou 2 oiEFo] 153, 7 Fo] 128, F& 2
AFo] 18] god, TAY Y= oA F
Aol 153, A4 FA-e] 13allG, A FH
2 Gustilo & Anderson®§'¥o] ulzw Type
I 7} 32, Typell 7} 102 3 =H(Table 3).

Table 2. Age & sex distribution

A Sex Male Female Total %
ge

0—-10 0 2 2 7.1
11-20 2 0 2 7.1
21-30 8 2 10 35.7
31—-40 6 0 6 21.4
40—50 7 0 25.0
51—-60 0 1 1 3.6
Total 23 5 28 100.0

Table 3. Site and type of initial fractures

Site
Type

Radius &
Femur Tibia Ulna Total

Closed 12 3 0 15(536%)

Open Type 1 0 0 0 0C00%)
Type 1 1 1 1 3Q10.7%)
Type 1 2 8 0 10(35.7%)

Total 15 12 1 28

(536%) (428%) (36%) (1000%)
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Table 4. Cause of injury

Cause No. of cases
Traffic accident 15
Fall down 10
Direct blow 1
Machinary accident
Miscellaneous*
Total 28

*CO poisoning with burn

Table 5. Prior treatment for initial fractures

Prior treatment No. of cases

Plate and screw 18
Pin and plaster 2
External fixator 2
Intra-medullary nailing 2
Cast immobilization 2
K-wire fixation 1
Vascularized fibula graft 1
Total 28
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Table 6. Organism cultured

Organism No. of cases

—
[N

Staphylococci
Pseudomonas

Proteus

Serratia

E. coli

Acinetobacter
Klebsiella

Enterobacter
Unidentified G(-) bacilli
No growth

B e = = NN

Table 7. Causes of nonunion

Cause of nonunion No. of cases

Infection with insecure fixation 16( 57.2%)

with bone loss 3( 10.7%)
wictlsh .ineffective 3¢ 107%)
rainage
with inadequate
duration of 3( 10.7%)
immobilization
with metal failure 2( 72%)
with inadequate
blood supply 1C 35%)
Total 28(100.0%)
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~ Fig. 1-a. Preop. film showing nonunion
with metal failure.

-798 -

A AL gt

°]7‘i x| 8ol 4 Klintcher nail& u|z3 7
AL $x 3l 9+ lale A FAHE
& 2stg g AR 43t S
3emAE v] Y9E T Aslsle] WA
Azttt &% a3 Fol FAll A% 2
Y 1 AAAE 242 A 2
%L Adsn B4 412
%}giD}(Table 8).

242 Ad(metal failure)z WA= 1=6lE
2383 13 443 5/490) AvE TR £
Aol 2olA B selol A+EE Aasds

oy M
wlo D
»& fd

o ol o ok
A a2

Al

d

N
-
;‘."=

Fig. 1-b. Post op. 8 months’ film showing
union.



Fig. 2-a. Preop. film showing nonunion. * Fig. 2-b. Post op. 11 months’ film showing
union.

Fig. 3-a. Preop. films showing marked bone loss with external fixator in place.
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Table 8. Treatment of infected nonunion

Treatment method No. of cases
Plate & screw 24
& bone graft
Tibio-fibula synostosis 3
s Advancement of Kiintcher 1
Fig. 3-b. Post op. 4 months” film after mas- nail & bone graft
sive canpellous bone graft for tibio-fibula Total 28
synostosis.

Fre

Fig. 4-a. Preop. film. Fig. 4-b. Post op. 14 months’ film showing
‘ union.
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Fig. 5-a. Preop. film showing severe bone Fig. 5-b. Post op. 10 months’ film showing

distruction with sequestrum. union.
Table 9. Revision Table 10. Control of infection & pus discharge
Site First Cause of Second Cessation of pus discharge No. of cases
treatment failure treatment : X :
= Concomitance with union 18
Buttess Metal ACP & BG After implant removal 5
i plate & BG failure . ) .
Tibia Papineau’s technique
Buttess Insecure ACP & BG .
plate & BG fixation Muscle pedicle flap
ACP&BG {1SCUTe Acp g BG Persistent L
Femur K wire Iilxs?aclg?e Total 28
& BG fixation ACP & BG
Semitubular Insecure 3o
Ulna (SCOUTe ACP & BG s ok
plate & BG _ fixation WY e THUEE 8AYYE Aus 2
ACP=auto-compression plate, BG=bone graft S3to] ghAE A4EIE 16804 A AT on
ANAS AFAHY =L 98] RIEAZ o 6
A Adkol] 23 w8 Fo]ch(Table 10). Nzt vx2r] 25 Eab5-E o] &3gich oiE
FolAl e AalofA] AEFE o] &g ArleidF Y ASe JaAde] T4 Ao ot
< AH&-8k3len] Fol4] w2 cancellous chips TEH ¥E H AAYL AFEIRE vhee A
and strips& AR&8tdos o] A4]7]& Ao o] 7153 8s =gt
4 J2dH A6l AAseh A

=4 Papineau$d] ¥ H¥ol4¢g A%

)
3eflofl e = 198613 6UFE Elo] HAd e WY WA 23E VEeR
el g nohatas adl A FojAgR 24718k gz e AR vyl AT Aol
aokstell Frigke] 100% AbxE £ 3512 wh A" As 71Tl sk Fade deel
£33 FoletdA oHF 8044 Hit 25908 A4 A elfoiglon HE FHL7IZER 48740l al
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Table 11. Union time

Site Union No. of Average
time(Mos.) patients (Mos.)
Feumr 3—14 6 5.0
5—6 9
, 7 2
Tibia 3—4 3 4.8
5—6 6
7 1
Radius & Ulna: 3 1 3.0

3 E5e 7173 F3sl g ci(Table 11, 12).
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Table 12. Duration of nonunion and union
time

Duration of Ave. union

nonunion(Mos.) time(Mos.)
15— 4 (n=5) 4.6
5 — 8 (n=5) 5.4
9 —10 (n=5) 4.6
11 —13 (n=6) 4.3
14 —60 (n=7) 5.1

*n=Number of patients
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