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The Treatment of Tibial Infected Nonunion
by the Ilizarov Method

Chang-Yeul Yang, M.D., Kyung-Soo Choi, M.D., Young-Ki Lee, M.D,

Deparment of Orthopaedic Surgery, Presbyterion Medical center, Chon-ju, Korea

The goal of treatment in infected nonunion include the elimination of infection, compiete bony
union and prevention of bony defects and deformity. Twenty patients with infected nonunion were
treated using ilizarov external fixator from January 1992 to August 1993.

The results were summarized as follows ;

1. The main causes of infection were mixed infection in all cases and main causative agents were
pseudomonas and staphylococcus.

2. Ninteen cases of infected nonunion were achieved bony union and one case was failed. The
mean time to union was 10.6 months. The healing index averaged 51.3 days.

3. The bone results were excellent in sixteen cases, good in three and poor in one. The functional
results were excellent in seven cases, good in eight and fair in five.

4. We experienced 35 complications, five were joint ankylosis, one was nonunion and we could
solve the rest of complications with conservative treatment and minor surgery.

5. There were no problems in getting the bony union at bony distraction site in all cases, But, there
were numbers of problem at the docking site such as autogenous bone graft, nonunion. So, it is
important to wide resection of infected necrotic tissue and early bone graft.

6. We could selve the poor soft tissue problem with acute shortening method of bone.
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Table 1, Age & Sex Distribution
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Table 2. Types & Locations of Fracture

Location Proximal Middle Distal Segmental Total
Type

Qpen type [ 4 A(209%})
Open type I 2 2(10%)
Open type II 4 2 2 4020%)
Opentype Iz 4 2 2 2 10(50%)

Total 420%) 6(30%) B(40%) 2(10%)20(100%)

Age Sex Male Female Total
11-20 2 2 4(20%)
21-30 10 10(50%)
31-40

41-50 4 4(20%)
51-60

61-70 2 2(10%)
Total 18(90%)  2(10%) 200100%)
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Table 3. Results of Wound Culture

Table 4. Results

Culture No. of Cases

Mixed 20
Pseudomonas 20{100%)
Staphylococcus 18( 90%)
Enterobacter 1 50%)
Acinetobacter T 35%)
Others 6( 30%)
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Bone results
Criteria : union, infection, deformity, leg-length

discrepancy
Excellent : union, no infection, deformity of less
than 7°, and length discrepancy of less

than 2.5cm 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, 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 two of the
other four criteria

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

Poor . inactive individual

(Adapted from Paley, et al. : lizarov treatmetn of tibial
nonunion with bone loss. Clin, orthop., 241:146-165,
1989)

Table 5. Results
Grade Result Bone result  Functional Result
Excellent 16(80%) 7(35%)
Good 3(15%) 8(40%)
Fair 5(25%)
Poor 1(5%)
Table 6. Complications
Complication No. of cases
Joint. Ankylosis 5
Angulation deformity 3
Pin site problems
Pin site infection 14
Intractable pain 2
Wire breakage 2
Peroneal nerve palsy 8
Nonunion 1
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Fig. 1-A. A intial roentgenogram showing segmental fracture at the tibia and fibula.
B. Ilizarov external fixator was applied after irrigation and debridement.
C. Ilizarov appartus was applied after wide excision of dead bone (7cm) and acute shortening (3.5¢cm)
D. Post-op 112 days roentgenogram showing internal plus extemnal lengthening
E. Post-op 13 months roentgenogram showing nearly complete union.
F. Post-op 16 months roentgenogram showing complete union.
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Fig. 2-A. A initial roentgenogram showing comminutedfracture at the proximal tibia.
B. Post-op radiographs with monofixator external fixator.
C. Ilizarov apparatus was applied after wide excision of dead bone (4cm).
D. Post-op 7 months radiographs showing internal lengthening.
E. Post-op 9 months radiographs showing nonunion of proximal tibia.
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Fig. 3-A. A initial radiographs showing comminuted fracture with bone defect at the proximal tibial and fibula
B. Initial post-op radiographs with Ilizarov appartus
C. llizarov apparatus was applied after 5cm wide excision of dead bone and acute shortening
D. Post-op 5 months radiographs showing external lengthening
E. Post-op 9 months radiographs showing complete union.

— 368 —



€ #HdY + AdAct

1)

2)

3

4)

3

6)

REFERENCES

Mid, H24, USE, AE2 : lizarov M9
71718 o1 &8¢ A9H BRYd AR JPFEY
o ek2] 2], 29:754-762, 1994,

Arson J and Johnson E ; Local Bone Transpor-
tation for Treatment of Intercalary Defects by the
lizarov technique. Clin Orthop, 243:71-79, 1989.
Catagoni M : Classification and Treatment of
Nonunion, operative principle of Ilizarov. 1st ed pp.
190-198 Tokye, Willams &wilkins 1991.

Cattaneo R, Catagn, M and Johnson EE : The
treatment of Infected nonunion and segmental
defects the tibia by the methods of Ilizarov. Clin
Orthop, 280:143-152, 1992,

Goldstrom GL, Mears DC and Swartz WM
The results of 39 fractures complicated by major
segmental bone loss and/or leg length discrepancy.
J Trauma, 24:50, 1984.

Green SA and Jackson JM, Wall DM : Marinow
H and Ishkanian J : Management of segmental

n

8)

9
10

1D

12)

— 369 —

defect by the Ilizarov intercalary bone transport
method. Clin Orthop, 280:136-152, 1992,

Ilizarov GA : Pseudoarthrosis and Defects of Long
Tubular Bones. Transosseous osteosynthesis. 1st
Ed. pp:453-460, springer Verlag, 1992,
Microvascular tansfer of free tissue for closure of
bone wound of the distal extremity. New England J.
Med, 306:253-257, 1982,

Paley, et al : Hizarov treatment of tibial nonunion
with bone loss, Clin Orthop, 241;146-165, 1989,
Pale D : Current technique of limb lengthening J
pediatr orthop, 8:73-92, 1988,

Paley D : Problems, obstaces, and complications of
limb lengthening by the Ilizarov technique. Clin,
Orthop, 250:81-104, 1990,

Sveshnikov AA, Barabash AP, Cheplenko TA,
Srnotrova LA and Lanionov AA : Radionuclide
studies of osteogenesis and circulation in substitu-
tion of large defects of the long bones in exo peri-
ment, orthop, Travmatol. protez 11:33, 1984.
(Quoted in Paley D, catagon MA. Argnami F, Villa
A, Benedetti GB and Cattaneo R : Mizarov treat-
ment of tibial nonunion with bone loss. Clin

Orthop, 241:141-165, 1989.)



	2: 
	8: 
	6: 


