
 

                                              International Journal of Research in Orthopaedics | September-October 2018 | Vol 4 | Issue 5    Page 698 

International Journal of Research in Orthopaedics 

Reddy PD et al. Int J Res Orthop. 2018 Sep;4(5):698-701 

http://www.ijoro.org 

Original Research Article 

Analysis of results of nonunion tibial fractures Ilizarov external fixation  

Pandillapalli Devanatha Reddy, Koramutla Harsha Kumar*  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Tibia is most exposed bone in the body and vulnerable to 

trauma and therefore its fractures are common among the 

long bone fractures.1 Tibia is the common site of non-

union in long bone fractures.2 Management of non-union 

in long bone fractures is a challenging problem for 

orthopedic surgeons. When the defect is more than 4 cm 

then it needs bone transport. Bone transport can be done 

by ring fixators, modified arbeitsgemteinschaftfur 

Osteosynthesefragen (OA) fixators or specialized 

intramedullary nails. The ring fixators, i.e. Illizarov 

fixators was developed by gavriil Abramovich Ilizarov in 

Kurgan, Western Siberia, USSR in 1951 for the fixation 

of fractures. Illizarov’s greatest contribution, however 

was pioneering the sense of bone and soft tissue 

regeneration under tensile forces and this is called theory 

of tension stress.3 

METHODS 

Materials of this study comprised 20 cases of nonunions 

of tibia treated over 2½ years period from June 2006 to 

December 2009 in the Department of orthopedics at 

Narayana Medical College, Nellore and Andhra Pradesh. 

This was a prospective study of nonunions of tibia treated 

by Ilizarov ring external fixators and incidental surgery.4 

A total of 20 cases of tibial nonunions were taken up for 
this study. These include 18 males and 2 females ranging 
from the 30 to 65 years with a mean age of 47.5 years. 
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The etiology of nonunion was open fracture in 15 cases 
and closed 4 cases and chronic osteomyliters in one case. 
The level of nonunion was upper ½ of shaft of tibia in 2 
cases, middle ½ in 12 cases and lower ½ in 6 cases. 

Axial load is in fact the force Ilizarov frame, if correctly 
applied, can reestablish in bone. After transosseous, 
osteosynthesis, the reintegration of function in the 
presence of renewed vascularisation promotes 
osteogenesis and local tissue trophism. 

The corticotomy is the biological stimulus for 
neovasculisation and the correctly applied external fixator 
introduces a mechanical environment which facilitates 
function (loading and mobility). The marriage of 
revascularization and local tissue trophism under 
mechanical load has been shown by Ilizarov to reliably 
heal infected non unions and hypertrophic nonunion is 
the most difficult challenges. Additionally, deformities 
such as angulation and shortening can be corrected with 
Ilizarov methods. 

Selection of treatment technique for an infected 
nonunions depends on various factors, such as the type of 
nonunion (usually atrophic), the extent of the infection 
and trophic skin changes. Traditional concepts dictate the 
devialized bone is were prone to infection, the wider the 
bone necrosis, the more spread will be the infection. 

According to Ilizarov, to eliminate the infection, 
vascularization of the osteomylitis centre must be 
increased by the biological stimulation of corticotomy. 
Osteomylitis burns in the fire of regeneration. In our 
clinical application of this concept, there was healing of 
nonunion, but infection was not completely eliminated. 
Open debridement of the nonunion site to remove the 
necrotic and infected segments and then proceed for 
bifocal osteosynthesis, in order to eliminate bone gap.  

All cases had at least one previous surgical procedure to 
treat the original problem or nonunion. The mean number 
or surgical procedures were 4 with a range up to 7. The 
duration of nonunion before Ilizarov treatment ranged 
from 5 months to 10 years with a mean of 15.8 months.  

In addition to bony problems these patients these patients 
had a variety of soft tissue problems. 8 of 20 had 
undergone plastic surgery procedures to cover the bone. 5 
patients (25%) had evidence of preoperative 
neurovascular damage. Of these patients 4 had foot drop 
and one had only one single blood vessel either posterior 
tibial artery or dorsalis pedis artery. 

RESULTS 

Out of 20 tibial non-unions, in 15 patients the fixator has 

been removed. In 4 patients the fracture had united but 

the fixators are in situ and they are in consolidation phase 

and the remaining 1 patient is in various stage of follow 

up. 15 of the 20 cases were classified as atrophic 

nonunion s bases on their roentigraphic appearance alone. 

The other 5 were initially classified as hypertrophic. 

16 of 20 cases (80%) were originally infected and 4 

(20%) were still draining at the start of Ilizarov treatment 

and were considered to have chronic osteomylitis. 8 of 

the 20 patients had a fixed deformity at the fracture site. 

In 10 of 20 patients bone loss was present ranging from 1 

cm to 5.5 cm with a mean of 3.25 cm. 

The results of the 15 patients in whom the fixators have 

been removed are studied. The hospitalization time from 

15 days to 120 days. The average hospital duration is 

44.04 days. The total time ranged from 4 months to 15 

months. Average time is 9.25 months.  

10 patients received monofocal compression distraction 

technique after correcting deformity if present with 

appropriate placement of hings. 10 of these patients 

achieved union. In one patient of this group re fracture 

occurred after removal of the fixator. In one patient the 

refracture occurred 15 days after removal of the fixator 

when tripped and fell down on a slippery surface. This 

fracture got united 5 months after reapplication of 

Ilizarov. 

In the other patient, the preoperative clinical evaluation 

and radiographic evaluation showed union. After removal 

of fixator also clinically the fracture got united. A small 

infected sinus persisted at the fracture site after the 

fixator removal. After 3 weeks when the plaster was 

removed refracture was noticed. The persistent infection 

of the bone might probably the cause of the fracture. 

Bone limb lengthening and bone transport were done in 

patients and only pure limb lengthening was done after 

acute docking in 4 patients. The average bone transport 

done for patient in 5.5 cm with a range of 2 cm to 9 cm. 

The limb lengthening index was 0.72 cm per month that 

is for lengthening of 1 cm of regenerate 41 days were 

required. 

Bony results 

For bone results 4 criteria were evaluated: Union, 

deformity, infection, limb length discrepancy. 

Out of 15 patients, except the patients all others achieved 

bony union (79.2%). Out of 8 previously infected and 

draining patients preoperatively. Only 2 are infected and 

draining still after the removal of fixator for the follow up 

examination. Three patients have residual deformity of 

more than 70. 2 patients here got residual inequality more 

than 1.5 cm. 

Excellent bone result: With union, no infection, limb 
length discrepancy less than 2.5 cm in tibia, deformity 
less than 70 
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Good: Union + Any 2 of the above 3; Fair: Union + Any 

one of the above factors; Poor: nonunion or refracture, 

none of the others. 

The functional results were based on 5 criteria:  

Significant limp, equinus or rigidity of ankle, soft tissue 

dystrophy that is skin hypersensitivity or insensitivity of 

sole with decubitus ulcer, pain and inactivity- (A. That is 

unemployment because of leg injury, B. Inability to 

return to daily activities because of leg injury.) 

Excellent result: Active individual with none of the other 

4 criteria. 

 

Figure 1: Bony results. 

Excellent: 10 (66%), Good: 2 (13.2%), Fair: 1 (6.6%), 

Poor: 2 (13.2%). 

 

Figure 2: Functional results. 

Good result: Active individual with one or two of the 

other criteria, Fair: Active individual with 3 to 4 other 

criteria amputations, Poor: Inactive individual. 

All patients returned to work and daily activities. 2 

patients had significant limp. An uncorrected fixed 

equinus deformity remained in 2 patients. Soft tissue 

dystrophy and pain related to preoperative neurologic 

injury persisted in 2 patients. 

Based on these criteria the results were graded as: 

excellent: 9 (59.4%), good: 2 (14.76%), fair: 1 (6.6%), 

poor: 3 (19.8%). 

Ranges of motion of the knee and ankle before and after 

treatment are compared. In 7 patients ROM of both knee 

and ankle improved. In 4 patients only knee ROM 

improved and in 4 patients only ankle ROM improved. 

The subtalar joint was stiff before treatment remained so 

after treatment. 

DISCUSSION 

Tibial diaphyseal non unions with associated sequelae 

may be extremely difficult to resolve. As a consequence, 

it is not uncommon to have residual deformity, persistent 

infection, soft tissue contracture prolonged fracture 

disease or eventual amputation.7 

The promising new techniques to improve these results 

appear to be implantation of vascularized bone grafts and 

free muscle flap coverage; and most recently, the 

applications of the method ofIlizarov.12 

Most treatment methods that are highly successful at 

obtaining union cannot address all of these problems and 

certainly not at the same time.8 

The creative techniques are destined to failure in infected 

non unions unless adequate debridement of the infected 

area and reconstruction of any discontinuity of the bone 

is not achieved.14 

Ilizarov circular frame osteosynthesis allows resection of 

the infected bone area and repair of bone defect by 

transport of bone segment and stabilization of bone to 

consolidation, while maintaining or restoring the length 

of the limb as desired.9 

The present study deals with 15 patients in whom the 

fixators were removed. Union was achieved in 13 

patients (85.8%). 

The average chronicity of nonunion prior to Ilizarov 

surgery was 15.8 months with an average 4 previous 

surgeries. In the present study excellent bony result was 

obtained in 66%, good in 13.2%, fair in 6.6% and poor in 

13.2% of patients.10 

The experience gained from our patients is early solving 

their problems helped us to understand the better 

technique and the early complications were avoided in 

subsequent patients.11 

Aaronovich et al from Ilizarov’s institution reported on 

170 patients treated by the Ilizarov method for tibial bony 

defects. The chronicity of the nonunions was five to ten 

years. Sixty four had chronic osteomyelitis. Excellent 

results comprising union, no infection, leg length 

discrepancy lea than 3 cm, and no deformity were 
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achieved in 68.9%, 28.7% had a fair result only because 

of persistence of osteomyelitis, 74.8% had returned to 

work.17 

Kuftiryev and Meshkov reported on 154 patients at 

Ilizarov’s institution with femoral body defects ranging 

from 1 to 23 cm. At follow up evaluation, 147 had 

achieved union without deformity and with osteomyelitis 

showed no further drainage. 

Voronorich and Volchkevich from minsk, USSR, 

reported on 80 patients with chronic nonunions (1.5 to 12 

years), shortening of 2-12 cm, defects of 1.5-10 cm, and 

deformities of 15-40 degrees. After treatment by the 

infection and correction of deformity and shortening. The 

treatment time ranged from 9 to 16 months. In six 

patients, union was not achieved after one attempt, five 

united on the second attempt, and one had an 

amputation.16 

CONCLUSION 

From this study we conclude that Ilizarov external fixator 

is a reliable, versatile and effective treatment for the 

treatment of tibia nonunion fractures. 
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