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ABSTRACT
Objective

To find out frequency of bony union and postoperative complications with segment transport
by Ilizarov in patients with congenital pseudoarthrosis of the tibia (CPT).

Study design

Descriptive case series.

Place &
Duration of
study

Department of Orthopedics, Bahawal Victoria Hospital, Bahawalpur, from June 2009 to
December 2016.

Methodology

In all patients osteotomy was done and Ilizarov fixator applied for bifocal technique of
segment transport. Variables under consideration were leg length discrepancy, associated
neurofibromatosis, postoperative hospital stay, bony union, postoperative complications
and patients’ compliance and patient/attendant satisfaction.

Results

Ilizarov external fixator was applied to all seven patients after generous excision of the
sclerosed bone (2.5 - 4cm) with thorough debridement of surrounding periosteum.
Consolidation (clinical and radiological) was achieved in average 5.86 weeks. Illizarov
fixator was removed followed by application plaster cast for further six weeks. All patients
showed bone union. There was no case of re-fracture, nonunion and residual leg deformity
during average follow up of two years.

Conclusion

Ilizarov fixation not only preserved local circulation, produced adequate compression but
also covered the bone loss by segment transport resulting in bone union in all cases.
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INTRODUCTION:
Congenital pseudoarthrosis of the tibia is a rare
condition, occurring in only 1 out of 250,000 births.1
There is a strong association with neurofibromatosis
in 50% - 90% of cases and an association with fibrous
dysplasia in 10% of cases.2 Patients of the congenital
pseudoarthrosis of tibia usually present with anterior
bowing of the tibia along with defect in lower third,
with or without fracture, at birth or before two years
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of age. Affected limb is shortened when associated
with neurofibromatosis involving the skin.
Radiologically medullary canal may be narrow and
sclerotic with hour glass constriction or cystic changes
in the lower tibia.
Classification according to radiographic findings
includes atrophic or hypertrophic pseudarthosis. 2
Pathogenesis of this conditions is still unclear. The
fibrous soft tissue found in the pseudoarthrosis and
the abnormal periosteum are certainly the key to the
pathology, possibly due to decreased osteogenic
capacities and impaired local vascularization. 3,4
Various classification system like Andersen,
Boyd, Crawford, and EI-Rosasy-Paley-Herzenberg
exist. 5-8 Classification systems are based upon
prognostic radiographic characteristics, natural
history, treatment guidelines and other factors that
influence the outcome.
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Treatment of CPT is tricky due to high incidence of
nonunion and re-fracture.6,9 Many treatment strategies
have been described and proposed over the years
for CPT. Classically resection of disease portion and
bone grafting (vascularized or non-vascularized)
followed by plating, intramedullary nailing, have
been performed. Recently focus on stimulating the
healing process through the use of bone grafts, bone
morphological protein and fixation techniques are
adopted.10,11 Most of these treatment modalities result
in nonunion, graft failure, hardware failure, limping,
pain and difficulty or inability to walk.
The Ilizarov method has been widely used since the
late 1980s around the world. It is a useful treatment
of CPT. It can address pseudo-arthrosis and other
components of the complex deformities related to
this state. It gives good compaction at the fracture
site and is ideal method to cover bone defect by
segment transport. This study was done to share
the experience of management of this rare condition.
It specifically targeted at finding out the bony union
with segment transport by Ilizarov in congenital
pseudo-arthrosis of the tibia.
METHODOLOGY:
This was a case series study conducted at
Department of Orthopedics, Bahawal Victoria
Hospital Bahawalpur, from June 2009 to December
2016. Patient presenting with pseudo-arthrosis of
3-6 year of age, were included in this study. Patients
more than 6 year of age or having severe associated
deformity were excluded.
All patients were admitted from outpatient
department. Data was collected on predesigned
form. It included age, presenting complaint (clinical
presentation, age of fracture, site of deformity and
clinical shortening) and operative detail (size of

A

B

sclerosed end, abnormal periosteum and length of
segmental defect). Postoperative details like hospital
stay, compliance, satisfaction, time for maturation
of consolidation (radiologically and clinically) and
complications were recorded.
A formal written permission was taken from IRB prior
to study. Patients being minor a consent with
explanation of all ethical rights, were taken from
Parents/guardians. After detailed preoperative
assessment and appropriate investigations, these
patients were operated. Ilizarov external fixator was
applied to all patients after generous excision of the
sclerosed bone. Ilizarov fixator was utilized employing
technique of segment transportation after corticotomy
(osteotomy). In this technique; the sclerosed, tapered
ends of the tibia, hypertrophied abnormal periosteum
along with intervening abnormal fibrous tissue, were
excised. Corticotomy was done on the proximal
normal bone. Three rings were attached with two
appropriate sized wires in proximal middle and distal
part of tibia in cross fashion. On 5th day of osteotomy
segment transport was started at the rate of 1
mm/day.
RESULTS:
Seven patients were included in the study. Three
were male and 4 female. Age range was 3-6 year.
The most common clinical presentation was fracture
in all patients. Evident anterior bowing was found
in five patients. Five patients were already treated
conservatively in different centers and one patient
presented with failed surgical treatment. One patient
presented directly to our facility. In 2 out of 7 patients
the affected limb was very short (predicted limb
length discrepancy >7.5 cm at the time of maturity).
Neurofibromatosis was not found in any patient.

C

Figures: Radiograph before, during and after management with Ilizarov
(A): Fractured at presentation (B): Treated with Ilizarov (C): Ilizarov removed after consolidation
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Table I: Detail of Clinical and Radiological Assessment
S. No.

No of Patients

Period of Union at
Fracture Site

Segmental Defect

Period of Maturation
of Consolidation

1

2

< 3 cm

4 weeks

4-6 weeks

2

4

3-4 cm

4 weeks

5-8 weeks

3

1

Less than 3 cm (Re do )

6 weeks

8 weeks

7

2.5-4 cm

4-6 weeks

4-8 weeks

Total

Peroperative segmental defect was found to be less
than 3 cm in 2 cases and 3-4 cm in 5 cases. In six
patients the segmental bone defect was covered in
23 to 42 days (average 32 days). In one patient, 1.5
months after applying the Ilizarov fixator, there was
no sign of bone union and an additional procedure
for soft tissue debridement and excision sclerosed
end around the fracture site was done.
Once required bone length was achieved, distraction
was stopped and the struts of the fixator were locked.
Consolidation was achieved at an average of 5.86
weeks. After achieving union on fracture site and
consolidation on corticotomy site clinically and
radiologically, the fixator was removed and plaster
cast was applied for further six weeks. There was
superficial pin track infection in two cases and were
treated conservatively with antibiotic and local wound
care.
All patients except one showed good union at fracture
site without further intervention (table I). Patients
were followed up three monthly for two years. There
was no re fracture during follow up. In our study the
patient/attendants compliance and satisfaction was
very good in five cases. In two cases the repeated
counselling was needed.
DISCUSSION:
Congenital pseudoarthrosis of tibia is a rare disease.
Many modalities are employed for the management.
No method has famed itself as gold standard in
attaining the goals of gaining union and adequate
function. 12 Other treatment modalities can be
employed if this technique fails.13 Different techniques
based on different frame configurations have been
documented for the Ilizarov method.14,15
Most of the clinical finding in our series correlate
with the literature except neurofibromatosis. 2 Main
objective of various techniques used is union of the
pseudoarthrosis site, but other factors influencing
outcome including leg-length discrepancy, multilevel
and multidirectional tibial deformity, foot deformity,
associated fibular pseudoarthrosis and subsequent
ankle valgus.12,16

CPT is said to be one of the most difficult and
challenging diseases for pediatric orthopedic
surgeons.17 Many options have been used by different
workers with good results. A study from Japan has
shown good results with Ilizarov and fibular
vascularized graft. 18 The role of joining surgical
technique with biological proteins has been described
to enhance healing process. The method is costly
and further studies are needed to prove that results
are clinically significant.19
A union rate of 60-100% have been reported in
different retrospective case series. 13 Union was
found in all patients in present study which reinforce
the usefulness of Ilizarov technique. As reported by
other workers union and function after Ilizarov
treatment have been seen to be influenced by other
factors such as the extent of dysplasia, failure of
past treatments and co-existence of deformities. 20
It is suggested that the debridement for redundant
fibrous tissue, sclerotic bony ends and hyperplastic
periosteum should be sufficient. Intramedullary Kwire in our series helped in better alignment but
Taylor’s spatial frame is superior, though very costly.
CONCLUSIONS:
Congenital pseudoarthrosis of tibia is a rare disease
and difficult to treat. Ilizarov fixation provided good
results. It preserved local circulation, produced
adequate compression and covered the bone loss
by segment transport resulting in bone union.
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