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Treatment of Infected Nonunion with Bone Defect with llizarov
Lenthening Apparotus

Joo-Chul thn, M.D., Byung-Chul Park, M.D., Ii-Hyung Park, M.D., Hee-Soo Kyung, M.D.,
Chang-Wug Oh, M.D. and Jin-Hum Cho, M.D.

Department of Orthopedic Surgery, School of Memicine,
Kyungpook Nation University, Taegu, Korea

From June 1993 to May 1997, 12 patients aged from 13 to 41 years were treated for infected
nonunion with bone defect by the 1lizarov technique. Of 12 cases, 9 cases were tibia and 3 cases
were femur. The cuases of nonunion were open comminuted fractures with initial bone loss and
bone defect after removal of sequestrum. Infection was managed by radical resection of the
infected necrotic bone and insertion of antibiotics mixed cement beads. Bony defects were
gradually closed by the Ilizarov’ s internal bone transport technique, and final equalization of leg
length inequality was achieved by means of external lenghthening technique. Corticotomies
were performed at the proximal level(7), at the distal level(5). The average optained length
averaged 4.8cm in length and healing index averaged 67.4days/fcm According to Paley and
Catagni' s calssification bony and functional results were either excellent or good except 1 case
{nonunion, poor bony result). The complications (devided by Paley to 3 categories: problems,
obstacles, complications) were pin tract infecton(8), pain(3), mild flexion contracture of joint(1),
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delayed consolidation(3), soft tissue impingement(2), joint stiffness(3) and nonunion(1). We
concluded that llizarov techinque was very effective for treatment of infected nonunion with

bone defect and soft tissue defect.

Hey Words : Infected nonunion, bone defect, Internal transport, Ilizarov
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Table 1. Data from preoperative assessment.

Case Sex/ Fracture Cause of Initial NO. of Time Target  Soft tissue
No.* -Age type bone Tx.*  previous  from Fx, lengt defect
(Yrs) injut’y“E OPs. to Tx.(Mo) (cm) size(cm)
I M/13 openlITA TA EF 2 5 25 2x3
2 M/17 openll TA M 8 11 3 2.5x4
/EF
3 F/19 openllIB TA EF 3 4 8 4x7.5
4 M/9 openllIA TA EF 5 6 7 3x4
5 M/20 openlIIA TA M 4 18 6 2% 10
6 M/24 openllIC TA EF 4 5 25 3x5
7 M/36 openlfl TA EF 3 3 10 1.5%3
8 M/37 openlIIB TA EF 3 35 6 2.5X%5
9 M/39 openlIIB TA EF 4 4 5 2X6
10 M/24 openlI TA EF 7 7 35 -
11 M/40 openlIIB TA EF 7 5 5.5 1x2
12 M/41 closed FD M 12 53 8 -
/EF
* case No. 1~9: tibia, 10— 12: femur
* TA-traffic accident, FD-fall down
* EF-external fixator, IM-intramedullary nail
Table 2. Data from operative technique.
Case  Corticotomy Latency Lengthening Docking site Soft tissue
No. site D.* from peroid type# bone graft Tx.
pin site{cm)
1 prox. 1.5 6 I - 2° closure
2 prox. | 7 I - 2° closure
3 dist. 4 7 I + flap
4 prox. 1 7 I+E + flap
5 prox. - 8 I + flap
6 dist. 6 7 I - flap
7 dist. 0.5 7 I + flap
8 prox 5 8 I + flap
9 prox 4] 11 I+E + 2° closure
10 prox 1 10 I+E - -
11 dist 0.5 7 I - 2° closure
12 dist 1 7 I+E + -
* D.-distance

#1 -Internal lengthening E-External lengthening
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Table 3. Criteria for result.

Bone results

union, no infection, deformity of less than 7° and length discrepancy of less of 2.5 cm

Criteria  : union, infection, deformity, leg-length discrepancy
Excellent :
in tibia
Good : union plus any two of the others
Fair : union plus one of the others
Poor : nonunoin or refracture or none of the others

Functional results

Criteria  : significant limp, equinus rigidity of the ankle, soft tissue dystrophy, pain, and
inactivity

Excellent : active individual with none of the other four criteria

Good : active individual with one or two of the other four criteria

Fair : active individual with three of four of the other criteria or an amputation

Poor : inactive individual

(adapted from Paley, et al : Ilizarov treatment of tibial nonunion with bone loss, Clin Orthop, 241:146-165, 1989)

Table 4. Analysis of the resuits.

Case Obtained HI* P.I* Union Bone Functional
No. length (days/cm) (%) time results results
{months)
1 2.5 84 8 6 excellent excellent
2 3 50 7 35 excellent good
3 8 33.7 18 6 good good
4 4 45 9 35 good good
5 6 - 14 - poor good
6 25 100 6 7 excellent good
7 7 55.7 16 10 good good
8 5 96 11 13 excellent good
9 4.5 B6.6 10 12 excellent good
10 3.5 94.2 8 9 excellent good
11 55 54.5 13 7 excellent good
12 10 41.2 19 8 excellent good

# HI healing index,

* P.I- percentage of increment
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Table 5. Complications.

No
problems pin tract infection ]
pain 5
delayed consolidation 3
joint flexion contracture 1
obstacles soft tissue impingement 2
complications joint stiffness 3
nonunion 1
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A. Thirty seven year-old male sustained right tibia open gradellIB
midshaft fracture.

B. External fixation with Extor for initial treatment
C. Six months after initial treatment, sequestrectomy and application of
[lizarov lengthening apparatus was done, Target length was 6ecm and

proximal corticotomy was done,

D. Postoperative 14months, X-ray was showed complete bony union.
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Fig 2.

Zolu} ZMHY 5o Iy L FAS I RES,
AHAE Aot A= &Y BEEA F
Z2FF 7Y TAZE FHY = FHo] Ho|x
S FZdel Fot U2 WA ES A3l v
S HANERYI RE E=ARAHEE Yo7
T dx= B Fo] Aldeln)

He) Wl S dj A ske] A Fo] AFL = Tlizaroy
=4.& AlH a8 A &(distraction osteogenesis) 7 d
of g FAF WHOE AAT o] FE = FF
A EAZ] AT FHE AL U= AR 2A
A A&l A WG 2 FAHo 2 olFAA 2
712l Zol o] glel F3 ARz 9 &g

A. Twenty four year-old male sustained left femur open gradell
midshaft fracture.

B. After external fixation antibiotics mixed bone cement was inserted.
C. Seven months after initial treatment, sequestrectomy and application
of Ilizarov lengthening apparatus was done. Target length was 3.5cm

and proximal corticotomy was done.

D. Postoperative 10months, X-ray was showed complete bony union.
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