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— Abstract —

Treatment of Infected Nonunion of
Femoral Fracture

Chil Soo Kwon, M.D., Young Uck Kim, M.D.,
Byung Hyun Jung, M.D., Kyeong Seog Kong, M.D.

Department of Orthopaedic Surgery, Sang Gye Paik Hospital,
Inje University, College of Medicine, Seoul, Korea

There are many difficult problems it the treatment of infected nonunions of the femuws, e.g, eradi-
cation of infection and osseous unjon even in the presence of devastating infection.

To solve these difficult problems, various methods were tried including thorugh debridement and
rigid internal fixation or external fixation, and bone graft.

Recently, large bone defect due to resection of infected bone was treated excellentiy using Ilizarov
external fixator. Authors treated 13 cases of infected nonunions of femur with Ilizarov external fixa-
tor from september 1989 to July 1994.

The results were as follows,

1. Among 13 cases of infected nonunion of femoral fracture, 1 case was treated with internal fixa-
tion and others with external fixation, and obtaned bone union in ali cases.

2. Mean number of previous surgery in other hospital was 3.2(1-5) times and mean number of
surgery in our hospital was 2.5(1-5) times.

3. Lengthening(including length of internal bone transport) was performed from 2.5c¢m to 22cm.

4. Duration of treatment was from 4 months to 27 months(Mean : 11 months).

In conclusion, infected femoral nonunion in very selective cases could be treated with retention of
internal fixation (Exchange of nail, or plate and screws). But converison to external fixator should be
well prepared in most cases.
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Infected nonunion could be managed in staged surgery with use of modular external fixator like
Nizarov external fixator. Management of infection, malposition, and shortening could be controlled
more safely and more definitely with the ring external fixator.

Key Words : Infected nonunion of femoral fracture, Ilizarov external fixator

Mo B

E 22 294 EAHe Ees PFde 2dn
ZREE FA Aok st olEgo] YUt o
HE EAPES A S8 BAF A,
Ane Jny L uy 2 Jo|ag Fog 3
F23l9 gtom HZ FEE SEAd o8 dse
24¢E0) & ASe llizarov A7 7S o] 83
A&z & 4% B3 Ha g,

olel AAHEL 1989 9YFE 19943 TR
HE 29 Y B4#% 1382 d¥e= lizarov
AnP7|FE ol g3l ABIGUAN) 1 HAE B
g A B ashe wolh,

AT B

1 o H A 2

AT

19899 GEHH 19943 TE71R Mg FANwH
YT oiEE 2EY BRYes Agin
A7F 1388 ddez st

Z 1335 a7 1245 953 9o A7
BEE 19490M 56ME B 354 deh

2 =Hef Jgl

B4 Ydleze wEARI) 1082 A1 B
I FEAurt 39t (Table 1).

3. ZEHY =y

239 ¥de MY FHo| 84, ¥iAYY 2
o] 53 ¥t (Table 2).
4, M7 i

FARANNY BFE Kot 249 AFHLTA
oA EEHPE ol T2 M Btz 3ael 4
t £% 2490l Y93 188 E e ey

#og FAE g 4ge 9k (Table 3).
b, &Y HEH k&

Z 1335 HdelAd Fge] sisier, ddEn &
# ©&o] glom WHol glE AL} 5HE S
#@sitl (Table 4, 5, 6).

Table 1. Injury Mechanism

Case No. of Cases (%)

T.A. Driver 1 (7.7%)
pedestrean 2 (15.4%)
Passenger 2 {15.4%)
Motorcycle 5 {38.5%)

Fall down 3 (23%)

Total 13 (100%)

Table 2. Classification by fracture type.

Type Closed Open  Total (%)
Transverse i 1 2 (15.4%)
Oblique 1 2 3 (23%)
Comminuted 2 4 6 (46.2%)
Segmental 1 1 2 (15.4%)

Total 5 3 13 (100%)
Table 3. Organism cultured

Organism No. of Cases
Staphylococei 7
Pseudomonas 3
Klebsiella 1
Enterobacter 1
Proteus 1
Acinetobacter 1
No growth 1
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Table 4. Shortening and deformity

Nizarov &3 AAEL 2] 4L+ 2H%
o] 90% arch 17/0¢} |11 #el Ilizarov ring 2HE
ZYste] K-S Half ping o] 83l 243
o} BREel Reie) mel Ay E sl ny s
et
2

ol

a1

334 EARAR 4m EoldM FEHEH $= o
HE 212 232 epgqos eeF 294 B/Y
o] Hof Elog AL A2 (Fig. 1-A) W
YZA] Nonunion sited]A wlEe] e A%t

#AlolA 2 nA NEE RRANLY B3 A
A HnPes ARIVIE sl JnPE AA, @
dEAE ANO¥F ZFER nF¥eE AT
{Fig. 1-B).

Shortening and deformity No. of cases TaRdx AXse vlEe] Y FEukgo] 2
Infection ~ Without Shortening 3 A9 @it E43W FEYAAF llizarov 9
Without - deformity 2% 7179 Antibiotic bead® Al &3
Infection  Without Shortening o (Fig. 1-C}.
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Table 5. Case analysis
Case Sex/Age Site* Fracture type** Prior tx. No. of operation
Prior to Nizarov
1 M/29 D C Ptate 3
2 M/20 D C Kuntscher 3
3 M/21 M oI Plate 1
4 M/49 M onA Plate 3
5 M/51 D OIB Plate 5
6 M/45 D Ol A Interlocking 2
7 M/34 M C Interlocking 4
8 M/19 P On A Interlocking 3
9 M/43 M OTMA Plate 4
10 M/29 M C Interlocking 3
11 M/56 D OlI Flate 4
12 M/31 M C Plate 3
13 M/26 M 01 Plate .

* : D-Distal M-Middle P-Proximal
**: 0-Open C-closed



Table 6. Case analysis

Case Sex/Age Period from Initial* Treatment** Union
injury to Ilizarov problems time
1 M/29 29 months S:(-), Di(-) C 4 months
2 M/20 12 months S:5.5cm B 10 months
Varus Ang : 20°
3 M/21 3+ months S:10cm B i1 months
4 M/49 11 months S&D:22cm B 26 months
Varus Ang : 15°
Ant. Ang : 10°
5 M/51 54 months 5:2.8cm B 8 months
6 M/45 8 months S & D:10cm B 27 months
7 M/34 20 months D:0.5cm C 10 months
8 M/19 14 months D:lcm C 10 months
9 M/43 5 months S:(-), D:(-) C 7 months
10 M/29 7 months S:Z2cm B 6 months
11 M/56 4 months S:lem C 3 months
12 M/31 6 months $:2.5cm 6 months
Ant. Ang : 30°
Varus Ang : 15°
13 Fi26 . #

* : D-Defect S-Shortening Ant-Anterior Ang-Angulation
*% : C-Compression B-Bifocal osteosynthesis
# : 17M-Bony Union after open reduction & internal fixation with plate and screws.

. A. 33 years old male patient with infected femoral nonunion.

A) Initial AP and lat. view

B) Immediate postop.

C) Third operation was performed using Ilizarov external fixator with antibi-
otic bead.

D) 9 months after third op.

E} After removal of Hizarov external fixator ; There was no infection sign and
obtained bone union.
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Fig. 2. A 20 years old male patient with infected
femoral nonunion.
A) Initial AP and lat. view shows varus defor-
mity and nonunion.
B) Initial scanogram shows 5.5cm shortening.
C) Immediate postop.

¥ Aol B} (Fig. 2-0).
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Fig. 2. D) 3 months after bone graft
E) 8 months after operation,
F) After removal of Ilizarov external fixator.
G) Postoperative weight bearing was possible
and Knee ROM was about 80 degree.

HolFad & FEe 2749 2deo dZE &
T 818 + ddFig. 3-0.

ad o

FTHRY g3 WA 2AE VEeE dY
I #Agel AAfFe vige] 248l o] xHFE A
£ 7iFe2 d%n)l. AR AHaldA o] Re|F o
o £ 13:dA 1Y Jadoes ZHYS 2P
st A Aol llizarov Y2F 71 7E o
£l 59 23 FRES d&5 YUY



Fig. 3. A 49 years old male patient with extensive osteomylitis of femur.

A) Initial AP and 1at. view shows varus and anterolateral angulation.
B) Immediate postop. x-ray shows 22cm sized bone defect,

C) 25 months after op. x-ray shows bone union.

Table 7. Union time

Table 9. Results

Union time (Mos) No. of Patients Case No. Bone result Functional result
3-4 1 1 Good Good
5-6 2 2 Excellent Excellent
7-8 5 3 Good Good
9-10 3 4 Excellent Fair
10-20 2 5 Excellent Good
Average (Mos) 11 6 Good Good
7 Excellent Excellent
8 Good Good
Table 8, Lengthening 9 Excellent Excellent
10 Good Fair
Lengthening{Cm) Case 11 Goood Good
2. 4 3 12 Good Good
5.6 2 13 Goeod Good
7-8 1
g-10 1
10-20 0 A| 808191 2 (Table 8), ABVIIE 4 - 2T/HEE ¥
20-30 2
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