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Treatment of Infected Nonunion of the Tibia Using the Ilizarov Apparatus

Duck Yun Cho, M.D., Eun Sung Koh, M.D., Suk Cho Kong, M.D.*

Department of Orthopaedic Surgery, National Medical Center
Department of Orthopaedic Surgery, Youngnam Hospital*, Myrang, Korea

Infected nonunion of the tibia was most serious complication in the tibial fracture and it have had
many obstacles in treatment. Various treatment methods for infected nonunion have been performed
10 achieve bony union and restore bony defects after sequestrectomy.

From Febrary 1991 to June 1993, the authors reviewed 12 cases who were treated for infected
nonunion of the tibia with bone defect by the Ilizarov technique at National Medical Center to
achieve union, to correct deformity, to eradicate infection, to reestablish limb length, and to eliminate
bone defect. These infected nonunions were treated by en bloc resection of the diaphyseal shaft and
internal bone transport. Final equalization of leg length inequality was achieved by external lengthen-
ing technique. Preoperative shortening was present in 7 of 12 cases and ranged from fcm to 4em
{average, 2.0em). Bone defecis size was ranged from 2em to 7cm(average 4.5em). Tibial corticotomies
were performed at the proximal level in 8 cases and at the distal level in 4 cases. Regnerated new
bone was ranged from 2az to Y9m(average, 5.8an). The average healing index was 2.54 months/cm. At
an average |18 months follow up, according 10 Paley and Catagni's classification, bony results were
excellent in five, good in six, poor in one and unctional result were excellent in one, good in five,
fair in five, poor in one, We concluded that the application of llizarov technique to resistant infected”
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‘nenunion of the tibia with bone defect was very encouraging and useful method.
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Table 1. Case analysis prior to Ilizarov application

o =7t B3 AHEel fle A%t Hizarov 7|3
& ol£¢ Pt FAYE FEstn, ByYsis
AlEe] Sle Afele AHE AA€E AYsin o
et A4 Y-S oY EYAHE o) g
WE dA3¢2, A dfol FUE RS B
R e & AQskAG, AR FELE A8
of #x] el RFE s 23 AYer Am
% 4 sloh

ol AalEL YUY FYe oA 19914
2495E 19939 647A A3 AU wRY @
Z F llizarov €323 AjRtle] ¥ REE e
12z ditted AAH, WAEF g FA 8o
B ¢4 Baste vlol)

e
£ A7 A AEe Add ERE 8% 3

llizarov 7178 o|&3l & {¥& V& 12499
A 12208 oS dgen, 34 J|de HF

Case Sex/ Fx. Initial No.ofop. Period from  Durationof  Preop. Bone Soft tissue
No  Age type Tx. prior 10 injury to Infection  LLD{em) defect(cm) defect(cm)
flizarov llizarov
1 M9 O(T) E/F 4 12M 1OM 0 7 -
2 M3 o) E/F 3 3M 2M 2 6 *
3 M1 C I/F 3 40M 35M 0 4 *Gx3
4 M/7 O(Iby EF 2 M M 0 2 8x20
5 MA7 (may FEF 2 2M IM 0 7 Ix12
6 M4l 01 E/F 4 ™ &M 2 6 *
7 F25 01} E/F 4 10M oM 1 3 5x1.5
8§ M4 (Ib) EF 3 1M 1cM 3 3 4x15
9 M/26 01D EF 5 . 22M 21M i 4 -
10 M/18 C IF 6 2™ 23M 4 35 *Sx 15
1 M38 1) I/F 4 41M I9M 0 4.5 -
12 M3 01} EfF 2 1M 10M 1 4
Mean 30 35 17.4 15.6 2.0 4.5

{No;number, Fx.:fracture, O;open, Ciclosed, ( );Gustilo type, Tx.;treatment, E/F:external fixation, [/F;intemal fixa-
tion, M;month, LLD;leg length discrepancy *;post-infectious defect)
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type EB7} 281%ct & A&EE 3R 4934 14
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Hof @71x] oj49] ANE R A=stied BF 3.5
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Table 2. Paley's Criteria
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Hot gy

A BFE A BF, HP9AY 8 {7,
Y VY F HA, T Y FE, g Y,
8t2] doje] ¥-¥ F& HFsIan, Paley 579
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Bony results

Chriteria : union, infection, leg length discrepancy, deformity
-Excellent : union, no infection, deformity of less than 7', and leg length discrepancy of less than 2.6em in the tibia

-Good : union plus any two of the others
-Fair : union plus one of the others
-Poor : nonunion or refracture or none of the others

Functional results

Criteria ; significant limp, equinas rigidity of the ankle, soft tissue dystrophy, pain, inactivity
-Excellent : active individual with none of the other criteria

-Good . active individual with one or two of the other criteria
-Fair + active individual with three or four of the other criteria
-Poor : inactive individual

(adapted from Paley, et al.:llizarov treatment of tibial nonunion with bone loss. Clin Orthop, 241:146-165)
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Table 3. Resuits of 12 cases treated by the [lizarov technique

Case Corticotomy Regencrated  Percentage Healing Docking Bony Functional
No site new bone of Index site union result result
(cm) Increment(%) (month/cn)

1 D 7 25 1.7 +(/g) G G

2 P ] 24 1.5 + G G

3 D 4 12 3.25 -(b/g) P p

4 P 2 9 35 + E E

5 P 9 25 1.55 + E F

6 P 3 25 1.75 +(b/g) G F

7 P 4 13 35 + E F

g D é 16 2.33 + G e}

9 D 5 16 14 + E F
10 P 7 17 1.7 + G F
11 P 45 14 kN | + E G
12 P 5 16 32 + G G

Mean 5.8 17 2.54

{No:number, P;proximal, Didistal, b/g;bone graft, E;excellent, G:good, F;:fair, P;poor)

Table 4. Complication

/4% oD AL 1. 5month/mdls g
3.5month/m2 B/E 2. 54month/molFom,

No of case
Complication 3 Yo7l BEFE B2 T KYe 1285
ankle contracture 3 1N & F%& doen, #HEE 10(E4
nonunion 1 A & F 157094 Dizarovl AANT2Y, #
Obstacle Hye) iR $£Fo2 1F ¥ Jad 9 e
delayed union . 2 oA e Al s ¥ s ¥ §%
angular deformity 2 e BHYE 130F A UelA 194 3
oo complets coricaiomy ’ 2 TARIN A 184N BE 13749 (@%7]
pin site infection 1 % x9Pgc 23 dAge ¢4 odll, FE 64,
knee contracture 2 B 189%. 153 A 55 14, S 59,
pain 3 BE 54, £% 134 (Table 3).
transient nerve injury 1
Total 26 HHE 9 X8

2

2 %% 98 IlizarovE AHERNE 12314
4 2ol A Jme s PA 5 8k VAL
MEE &4 44 B =9tisia, aEe ¥
& B%eld MU 25%2 HE 17%AS. AHAT
(Healing index:71F% FAYH AAAAS] A¥

WP E L Paley' sl 7] wat 8% (compli-
cation), 4W#h7! (obstacle) 3 2443 (problem) 2
2 R PHEe AR FAANAA HIEHA
Fe ASEN BFY 13, F8E X 74 3
e ERY 1EE # o4 £ Wud HA
onj, ZBAE FTX T4 3 F 1Ae Y IFY
sog &% 47 AFEE A¥sgx, WA 2
A g9 Az 24 gEFodt. PHHE A
23R 3 44 PHoE A7 7ERe 32N
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Fig. 1-A, preop. X-ray in 38-year old male was showed 0.5cm sized bone defect.
B. Follow-up X-ray at 10 months after op. showed 3 ring external fixator applied state and showed 4.5cm
interrizl bone transportation state.
C. Follow-up X-ray at 14 months after op. shawed complete bone unjon,

SeflellA] @Astg), Ald /¢ 2dle & ¥ 6, 841
Yol 2A71E ol4§ sigln, EeRE AT IF
g l#te oA HAE 4848 el iy 49y
28 llizarov A3 & 3ot EAYL Az
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17efoll A G EHT) o FoA 34 Aklve] I
ol 11812 A g3tor, 283 I 74 24,
8ol 33, AH AR &4del e Hgsle olg
B5 B2E&EH Aoz A 7HeEteit{Table 4).
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&ed 1{case 11)
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A EEde, dade sed 209 ¥ 3
dol wAsd YFEE AANT 2ug 2
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¥ 0.5m2] & AL 2 AZFE o4& oM, 6

Y ¥ ERE=H uP& AANHG(Fig. 1-
A). 1671€¥°l Tlizarov 23 &€ Ageisied,
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§ A4, VAL HMEF SEM AT 455
A, o8l AAF IS Algg £ 7Y
B &% lm¥ 432 o] F A4S A}
(Fig. 1-B). €% 14714+ ¥ #8& ddany,
712 27/04zke] F A X Ilizarov YA 717
& AANA(Fig. 1-C). & 9% 4.5, A F A
T+ 3.1, 23 Fd3 & 1A 3 Fidge
H, HF HYge g,
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184 @zt gxtz wFAme] ¥ 25 AHEe
A4 FHdu 9y HedA 5 JoF & 3%
o oF 9% A R oejses Y ¥ O E
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Ago] A4 A A Ry SHEH ofy
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Fig. 2-A. preop. X-ay in 18-year old male showed 3.5cm bone defact and osteoporotic changes after sequestrecto-

my.

B. Postop. X-ray was showed 3 ring external fixator applied state and proximal corticotomy state. The size of

bone defect was 3.5cm and shortening 4cm.

C. Follow-up X-ray at 8 months after [lizarov removed showed complete bone union.

o Avted AlfsATHFg. 2-4). &4 ¥ 2674
¥ llizarov 23§ oy, Algs T A&
3. 5¢m, A @& 4m, 8% 2F A4, FIR
& 50 AE F&o| Ut (Fig. 2-B). THF-of
A HAZ FPE AYE] &F TYFE e 1
m& 43 ol Ag Y. llizarov Alg ¥
12704 & $¥=S IlizarovE AAUCL, =
A% o] Tem, AF X 1.7, 23 A7 43, 7
3 A% RH¥olden, ZHF IF FHe
Hlizarov A A ¥ 971¥e) &2 H7] AFed Al
HEAt (Fig. 2-0).
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