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Treatment of Gap Nonunions of the Tibia by the Ilizarov Method

Hui-Wan Park, M.D., Sco-Bong Hahn, ML.D., Young-Joon Park, M.D.*,
Kyu-Hyun Yang, M.D., Dong-Eun Shin, M.D. and Hong-Jun Park, M.D.

Department of Orthopaedic Surgery, Yonsei University College of Medicine Seoul, Korea
Department of Orthopaedic Surgery, Jinju Koryo Hospital

Twenty four patients with gap nonunions of the tibia were treated with the Ilizarov intercalary bone
transport method. The purpose of this retrospective study is to evaluate the results and complications
in gap nonunions of the tibia treated using the Ilizarov method. There were 22 males and two females
with an average age of the 35.8 years{range, 23-63 years). The mean follow up period was 30.2
months(range, 17-70 months). Ten of the 24 patients had no external shortening with bone gap, 13
external shortening with gap and one hemicircumferential defect. On average, the size of bone loss
measured 8.2 cmdrange, 3-18 cm). Twenty-one of 24 patients were treated by whole segment internal
transport(fifteen were proximal fragment transport, five were distal fragment transport, one was proxi-
mal and distal fragment transport), one patient by anterior hemicircumferential corticotomy and par-
tial bone fragment internal transport and two patients by fibula transfer. All patients healed with solid
bony union, although twelve patients required bone grafts, eleven at the docking site and one at the
distraction site, On average, the healing index was 49 days/cm{range, 18-82 daysicm). There was no
relationship between the percentage transport(size of the distraction gapfthe transporting fragment
length x 100} and healing index. Numerous complications were encountered, most commonly delayed
union and pin site infection.Conclusively, the application of Ilizarov techniques to gap nonunions of
the tibia was very effective, but required correct technique and careful follow-up examination.

Key Words : Gap nonunion, Tibia, Ilizarov method.
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Fig. 1A through 1E. Serial roentgenograms of a fifty-year-old female who had a Gustilo type [11A open tibial frac
ture by a motoreycle accident. Fig. 1A. Initial roentgenograms show comminuted fracture of distal one-
third of the left tibia. Fig. 1B. Roentgenograms after open reduction and internal fixation with May anatom
ical bone plate and screws. Fig. 1. Roentgenograms 2 years affer the trauma show nonunion of proximal
portion of the vascolarized fibula grafi. In this condition, she came to this hospital. Fig. 1D,
Roentgenograms 3 months after the operation with Ilizarov technique show that hemicircumferential seg
mental fibula transfer into the tibia. Fig. 1E. Roenigenograms sixteen months after the operation show the
excellent quality of regenerated bone between the tibia and fibula.
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Table 1. Bone Results.
Criteria Excellent Good Fair Poor
Union + + + Nonunion or refracture
Infection - plus plus or all of the others
Ang. Deformity# - any one criteria any two criteria
LLD* -
#Ang. Deformity:angular deformity more than 7 degrees
*LLD:leg length discrepancy more than 2.5 cm
Table 2. Functional Results.
Criteria Excellent Good Fair Poor
Inactivity - - - +
Limp - plus one or two plus three or regardless of
Equinus rigidity of the ankle - criteria four criteria the other criteria
Soft tissue dystrophy -
Pain -
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Fig. 3A through 3E. Serial roentgenograms of fifty-two-year-old male who had a Gustilo type 11IB open titial frac
ture by a pedestrian motor vehicle accident. Fig. 3A. Roentgenograms 4 months post-trauma show extensive
bone loss of proximal and mid shaft of the left tibia. In this condition, be came to this hospital. Fig. 38,
Roentgenograms 2 months after the operation in this hospital show that internal lengthening has progressed
toward bridging of the non-union gap, the corticotomy was in the distal part of the tibia. Fig. 3C.
Roentgenograms 18 months after the operation showing the good quality of regenerated bone. Fig. 3D.
Roentgenograms 30 months after the operation show the excellent quality of bone and the successful union,
Fig. 3E. Lateral roentgenograms of the both feet showing claw toe deformity of the left foot.
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Fig, 4A through 4D.Serial roentgenograms of a thirty-eight-old male who
had a Gustilo type [l B open tibial fracture by a motor vehicle acci
dent. Fig. 4A. Initial anteroposterior roentgenogram showing the
comminuted mid-diaphyseal tibial fracture, postoperative
roentgenogram showing external fixation, and roentgenogram after
resection of the infected dead bone{from left). Fig. 4B.
Roentgenograms 4 months after the operation using Ihizarov
method showing that internal lengthening has progressed | the corti
cotomy was in the proximal part of the tibia. Fig. 4C.
Roentgenograms 5 years after the operation showing the successful
bony union but diffuse sclerotic change of mid-shaft of the tibia due
to chronic osteomyelitis, Fig. 4D. Whole body bone scan showing
diffuse increased uptake of the left tibia.
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Table 3. Complications

Complications Cases

1. Intraoperation:
Incomplete corticotomy 4
2. During distraction:
Claw 1oe deformity
Ankle equinus
Pin site infection
Bunching of soft tissue
Dislodged pin
Pin breakage
3. During bony union:
Reactivation of osteomyelitis
Chronic osteomyelitis
Angular deformity
Ankle stiffness
Delayed union of distraction site
Delayed union of docking site
Metal allergy
LOM of knee
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