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Introduction:
Gap non union in tibia is globaly very diffi  cult 
problem which every orthopaedic surgeon faces 
during his career.1 Defect in bone can be due 
to trauma(road traffi  c accident, fi re arm injury, 
falls) excision of diseased segment(infection) or 
disease process itself (tumor).2,3 Th ere are two 
major problems in gap non union, bone loss 
and non union; both should be addressed while 
managing it.4

Since many decades  diff erent surgical treat-
menst were used for gap non union which  in-

cludes cancellous bone graft , cortical bone graft , 
allograft . vascularised fi bular graft , NA external 
fi xtors, Ilizarov etc. Goal of treatment is well 
united ,allinged painless limb without any limb 
leg discrepancy.5

Ilizarov has made revolution in fi eld of ortho-
paedic and truma,because whenever there is no 
cure of a problem in orthopaedic, ilizarov solves 
the problem.6

Poineer of ilizarov technique was Dr Gavril 
Abramovich who treated diff erent patients  of 

Abstract
Background: Gap non union in tibia is challenging problem which needs adequate manage-
ment in order to restore union of bone and limb length. Multiplanar external fi xator or distrac-
tion osteogenesis (ilizarov technique) is one of the eff ective way of managing gap non union.
Th is study was conducted in order to determine the outcome of ilizarov technique in manage-
ment of gap non union of tibia.
Design: Cross sectional descriptive study.
Sett ing and duration: Orthopaedic unit, Khyber Teaching Hospital Peshawar from December 
2010 to October 2012.
Materials and Methods: 30 patients comprising of 20 male and 10 female with gap non union 
of either tibia who were managed with ilizrov fi xator. Patients with more than 5 cm gap non 
union of either gender between the ages of 15 to 50 were included in the study. Gap fi lling was 
assessed according to ASAMI (Association for the Study and Application of the Methods of 
Ilizarov) score. Results were analysed with the help of SPSS version 10.0 and presented in the 
form of tables and graphs.
Results: Out of 30 patients, 20(66%) were male and 10(34%) were female. Right tibia was 
involved in 12 patients and Left  tibia in 18 patients. According to ASAMI criteria, 16 (53%) 
patients had Excellent,6 (20%) patients had good,4 (13%) patients had fair and 4 (13%) had 
poor results. Functional results were excellent in 14(47%) patients, good in 9(30%),fair in 
5(17%)and poor in 1(3%) patient.
Conclusion: Ilizarov is an excellent treatment modality in managing gap non union of tibia 
with high rate of success in achieving bone union, eradicating infection, bone loss and defor-
mity.

Keywords: Gap Non Union, Ilizarov Fixator, Bone Transport

Muhammad Ayaz Khan, Muhammad Saqib, Muhammad Imran Khan, Fazle Karam, Abbas Ali

Management of gap non union by bone transport of tibia 
using Ilizarov fi xator

Khyber Teaching 
Hospital, Peshawar
MA Khan
M Saqib
MI Khan
F Karam
A Ali

Correspondence:
Dr. Muhammad Saqib
PG Trainee, 
Orthopaedics and Trauma 
unit, Khyber Teaching 
Hospital, Peshawar, 
Khyber Pakhtoon Khwa.
Email: drsaqib83@gmail.
com
Contact no: +92-333-
9327787.



282

Pak J Surg 2013; 29(4): 281-284

MA Khan, M Saqib, MI Khan, F Karam, A Ali

world war II in Russia. Later on this technique 
was practiced in Europe, North America and 
Italy.7 Since last decade this technique is gett ing 
its popularity in Pakistan.

Th e basic principles of ilizarov technique are:8,9,10

• Stable fi xation
• Preservation of blood supply to bone seg-

ment
• Preservation of osteogenic tissue of bone
• Early mobilization
• Avoidance of joint stiff ness.

Ilizarov showed that controlled distraction of 
vascularized  corticotomy site will produce 
bone in distraction gap. Th is principal had been 
applied in limb lengthening in which distraction 
osteogenesis occurs at corticotomy site.11

Th is article describes author experience in treat-
ment of gap non union using ilizarov by bone 
transport.

Material and Methods:
Th is study was carried out on 30 patients at Or-
thopaedics and Trauma unit, Khyber Teaching 
Hospital, Peshawar, from Dec 2010 to Oct 2012.
Patients of both genders with age range from 15 
to 50years having bone gap of tibia more than 
5 cm were included. Patients who were chroni-
cally ill, immunocompromised or having tuber-
culous Osteomyelitis of tibia, diabetes or para-
thyroid adenoma were excluded from the study. 
All patients included in the study were operated 
twice for gap non union of tibia in order to get 
union.

Patients were admitt ed through OPD. Initial pre 
op radiographs were taken and patients were 
prepared for surgery. Iizarov fram were made 
preoperatively depending upon size of patient 
leg and bone gap. Patients were given spinal 
or general anesthesia and tourniquet were ap-
plied. Gap non union site were cleaned and all 
dead bone and tissue were removed, bone ends 
were freshioned. With help of drill bit medul-
lary canal were opened.  Under sterile technique 
already autoclaved ilizarov frame were applied 
over leg. Kirchner wire of 1.8 mm were passed 

through upper and lower ends of tibia percuta-
neously with drill and were fi xed to rings with 
bolts and nuts. Usually 4 wires were passed each 
in proximal and distal ring and 2 or 3 in midle 
ring. Kirchner wire were tentioned with tension-
er to increase stability. Rings were also stabilized 
with Schanzscrews where needed. When non 
union was in distal tibia or there was equinus 
deformity, the frame were extended to foot.

Skin and soft  tissue were handled with great 
care. Corticotomy (osteotomy of bone while 
preserving periosteum and  blood supply ) were 
made through 1 to 2 cm incision over anterior of 
tibia. Distraction was started aft er 7 to 10 days 
by turning nuts on metal rod 0.5mm twice a day. 
Osteogenesis occurred in gap as distraction was 
continued. Patients were started on non weight 
bearing crutches on 5th post op day. Partial 
weight bearing were started when new bone was 
apparent radiologically and full weight bearing 
were encouraged when regenerate bone was 
consolidated clinically.

Th e patients were counseled regarding distrac-
tion rate and care of pin site. Patients were ad-
vised to do physiotherapy of  knee and ankle 
joints regularly.

Follow up visits were made monthly. At each 
visit patients were assessed clinically and radio-
logically. Four outcome categories for results of 
bone transport of the tibia were categorized ac-
cording to ASAMI (Association for the Study 
and Application of the Methods of Ilizarov 
(ASAMI) scoring system)7

Poor  Restoration of functional limb not 
achieved and amputation is eventu-
ally needed.

Fair  a) Duration of treatment >2 
years ± complications OR 
b)   Duration of treatment <2 years 
with >2 complications.

Good  Duration of treatment <2 years, 
only 1 complication

Excellent  Duration of treatment < 2 years, no 
complication

Complications being: shortening, infection, de-
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formity, stiff ness of ankle and knee joint.

When distraction phase were completed, the 
ilizarov was locked and patients were followed 
for an average of 2 years. Ilizarov were removed 
when corticalization and consolidation oc-
curred thus fi lling the gap in bone. Patients were 
put in patellar tendon bearing brace (PTB) for 6 
weeks and allowed full weight bearing.

Data was analyzed with SPSS version10.0. Mean 
and standard deviations were calculated for age 
and duration of treatment. Frequency and per-
centage were calculated for gender and compli-
cations of ilizarov fi xator (shortening, infection, 
deformity, stiff ness of ankle and knee) and pre-
sented as tables and graphs. 

Results:
Out of 30 patients, 20(66%) were male and 
10(34%) were female. Right tibia was involved 
in 12 patients and Left  tibia in 18 patients. 
Defects due to road traffi  c accidents were 11 
patients, bomb blast and fi re arm injury 18 pa-
tients, fall 1 patient and tumor 1 patient.

Results were assessd according to clinical and 
radiological fi ndings based on ASAMI criteria. 
According to which 16(53%) patients had Ex-
ecellent,6(20%) patients had good,4(13%) pa-
tients had fair and 4(13%) had poor results.

Functional results were excellent in 14(47%) 
patients who had no problem and returned to 
their normal life. 9(30%)patients had good re-
sults but 4 had infection,3 had 10 degree loss of 
dorsifl exion, and 2 had 3cm shortning. 1(3%) 
patient had poor result, who end up with ampu-
tation. Table 1.

Post operative complications during bone trans-
port were:
• Pin tract infection in 4 patients which were 

treated with proper antibiotics and daily 
dressing.

• 3 cm Shortning in 2 patients, treated with 
shoe raise.

• Knee stiff ness in 2 patients,1 was treated 
with physiotherapy and other 1 with knee 
arthrodesis.

• Ankle equinus in 1 patient who was treated 
with TA lengthening.

Discussion:
Gap non union in tibia is very diffi  cult problem 
to manage. In past diff erent treatment options 
were used in order to cure the problem.Various 
techniques have been used to fi ll the gap such as 
autologous cancellous bone graft , allograft , ipsi-
lateral vascularized fi bular transport, free vascu-
larized fi bular graft .12

Autologous bone graft  can be used for small de-
fects, because large amount of graft  cannot be 
taken from same patient and it can add morbid-
ity to patient also.13

Vasculaized fi bular graft ing has been used suc-
cessfully in upper limb but it has some limita-
tions while using in tibia such as high chance of 
re-fracture, technically demanding, pseudoar-
throsis and proper size of fi bula.13

Reamed interlocking nail  has also been used 
for tibial non union with upto 97% union with 
advantages of maintaining mechanical and ana-
tomical allignement thus allowing early return 
to weight bearing without need of heavy exter-
nal fi xator.14,15 But the main disadvantage is that 
it cannot be used in infected non union.

All the mehods mentioned can achieve bone 
healing, but problems like infection, deformity, 
allignement and shortning may not be cor-
rected. Ilizarov revolutionized the management 
of gap non union. Ilizarov is the only treatment 
option which address all the above problems at 
same time.16 Ilizarov gave the concept of Law of 
Tension Stress which states that under eff ect of 
slow and gradul distraction, bone and soft  tissue 
would regenerate. Ilizarov works on principal of 
Disraction Osteogenesis which is pulling apart 
of bone inorder to stimulate new bone.17 

Th e main advantages of ilizarov are:18

Table 1: Results according to ASAMI criteria

Result Excellent Good Fair Poor
Radiological 16(53%) 6(20%) 4(13%) 4(13%)

Functional 14(47%) 9(30%) 5(17%) 1(3%)
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• It is useful in young and adult bone.
• Th e circular design of frame increases its 

stability and equally distributes stress across 
corticotomy site and distraction gap.

• Th e frame allows early weight bearing thus 
preventing joint stiff ness.

• No skin incisions are made thus decreasing 
risk of bleeding ,infection and soft  tissue 
damage.

• Th e frame can allow pulling bone fragments 
apart which can result in osteogenesis thus 
can be used in limb lengthening.

Th e disadvantages are that its time consuming, 
technically demanding and its application for 
prolonged period is cumbersome for patient.

In a study by Chaddha et al.13 patients with mas-
sive bone defect were treated with ilizarov with 
mean defect of 8.9cm. Distraction was started at 
4 to 7 days. Union was achieved in 92%. Bone 
results were execellent in 13, good in 1 and poor 
in 11 patients. Functional results were execellent 
in 6, good in 9, fair in 4 and poor in 6 patients. In 
study by Laursen et al. managed 16 patients with 
complex tibial non union with ilizarov.15 non 
unions were united with less than 1.5 cm short-
ning. 15 patients were satisfi ed with treatment 
and no patient had infection or refracture.19

Our study shows comparable results which are 
shown nationally and internationally in litera-
ture.

Conclusion:
Ilizarov is execellent treatment modality in man-
aging gap non union. As  treatment is diffi  cult 
and long it should be fully explained to the pa-
tient because patient compliance is very necces-
sery in bett er outcome of treatment.
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