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Abstract

Congenital pseudarthrosis of the tibia (CPT) remains one of the most challenging problems confronting
the orthopaedic surgeon. The operative results are frequently less than successful; many cases require
several surgical procedures, and a significant number of them ending in amputation. The purpose of this
study was to access the surgical results, complications, secondary procedures, and long-term results of
free vascularized fibular graft (FVFG). We reported a case of a 5 years old boy complained unable to
walk, was diagnosed as Congenital Pseudarthrosis of the left tibia. The patient had been doing several
operation procedure, finally performed FVFG. After 5 months follow up, ORIF with intramedullary
Kirschner wire provided stability, and acceptable alignment resulted in bony union. However, even
achieving union of pseudarthrosis is not enough for the resolution of the disease. This is only half of the
problem; the other half is to maintain union.
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Introduction

Congenital pseudoarthrosis of the tibia is a
rare disease with reported incidence ranging
from 1:140000 to 1:250000 births of neonates.
It 1s characterized by segmental osseous
weakness resulting in deformities of the bone
and spontaneous fractures which progresses
to a non-union tibia. The etiology 1is
unknown. In 50% of the cases it is associated
with neurofibromatosis. The pathologic
process of the disorder is the growth of
abnormal fibromatosis like tissue either
within the periosteum (dysplastic type) or
both.

Management of Congenital Pseudarthrosis of
the left tibia is one of the most challenging
problems in pediatric orthopedics. Since CPT
first described by Hatzoecher [1] at the
beginning of the 18th century, a great
number of treatment approaches and
different surgical procedures have been
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proposed. Until today, none of these methods
have proved to be ideal to achieve and then
maintain bony union, while simultaneously
providing a functional extremity. Even if
union has been achieved, in many cases
further = multiple operations for the
corrections of subsequent deformities of the
extremity are still required. Because
amputation is frequently indicated after
several failed surgical procedures, early
amputation has been proposed as an
alternative [2].

Free vascularized fibular graft (FVFG) has
been wuse with great success 1in the
management of difficult orthopedic problems
since 1975 [8]. The great attraction of this
method is that allows aggressive resection of
the dysplastic tibial bone and the
surrounding pathological tissue, and its
replacement with a vascularized bone with
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normal healing potential. Primary bone
lengthening could also be achieved at the
same time.

Marked hypertrophy of the transferred fibula
occurs early after the procedure in response
to the increased stress.

Case Report

A 5 years old boy complained unable to walk,
difficulty in active and passive movement of
the lower extremity and then was diagnosed
as Congenital Pseudarthrosis of the left tibia
as seen in Figure 1. When he was 1.5 year-
old, the patient had performed closed
reduction and long leg cast application for 2
months. Unfortunately, the bone was bowing.
Half a year later the patient underwent Open
Reduction Internal Fixation (ORIF) using
plate and screw for a year period, then
underwent re ORIF and reconstruction
procedure when he reached 3 years old with
unsatisfying result.

After operation was performed by previous
orthopedic surgeon. Finally, patient came to
our institution and got overall evaluation, we
decided to do Free Vascularized fibular graft,
re ORIF with intramedullary Kirschner wire
and long leg cast application. In Figure 2 we
can see the affected tibia is exposed through
a longitudinal anteromedial incision,
complete excision of the pathologic tissue is
required for recurrence prevention. The
fibula graft is inserted into the tibial defect.
Microsurgical techniques are used for artery
and vein end-to-end anastomoses.

A month follow up showed callus formation,
then Patellar Tendon Bearing and Partial
Weight Bearing were applied. After 5 months
follow wup, ORIF with intramedullary
Kirschner wire provided stability, and
acceptable alignment resulted in bony union.

g
Figure 2: Clinical picture during the operation. a). tam plating af the fibular graft, b).When the fibula expose, c).
Fibrous of the affected site, d-e).Peroneal artery and vein anastomosis, f).Intramedullary K-wire fixation the bone
graft to the affected site tibia, g-h).Clinical post operative
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After 2 months
follow up

Post operative

After 5 months
Last xray follow up

After 4 months follow

Figure 3: Post-operative xray resulted bony union, from clinically can standing and walk

Discussion

The natural history of CPT is recalcitrant
nonunion, atrophy of the bone and the leg,
progressive LLD and deformity, and
recurrent refracture even after union is
achieved in surgery. The primary objective of
treatment for CPT is to obtain union. The
secondary objective is to maintain union. In
addition, many associated deformities of
length and angulation should be addressed in
the comprehensive management of CPT.
Therefore, unless all patients have reached
skeletal maturity, the refracture rate
reported is always lower than actual [4]. The
main surgical options for treatment of CPT
are vascularized fibular grafting, IM
stabilization, external fixation with a circular
frame, and amputation [5].

Electric stimulation has also been studied.
Paley et al [6] presented a report of 15
patients who had 16 tibiae with congenital
pseudarthrosis. The mean patient age was 8
years, the rate of union was 94% in 15
patients with Illizarov frames, refracture
occurred in five tibiae (31%) and the mean
follow-up duration was 4 years. Boero et al
[7] presented a report of 21 patients with
neurofibromatosis treated with Illizarov
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frames. The mean patient age was 8.8 years.
The primary union rate was achieved in 17 of
21 (81%) patients. Refracture occurred in
four of the 17 patients (19%), and the
minimum follow up duration was 2 years.
The European Paediatric Orthopaedic Society
(EPOS) multicenter study [8] of 340 patients
with CPT reported a 75% healing rate
achieved with Illizarov external fixation and
recommended the use of prophylactic IM
rodding to prevent refracture. In a series of
17 tibiae with CPT treated by Paley and
Herzenberg, half of which were followed up to
skeletal maturity, the mean patient age was
8 years, union was obtained in 100% of the
patients, and refracture occurred in 68%
when the Illizarov device without IM rodding
was used [9].

When IM rodding was combined with
external fixation, the refracture rate dropped
to 29%. Ohnishi et al [10] reported 73 cases
that were treated with diferent treatment
protocols: 26 with Illizarov fixation, 25 with
vascularized fibular grafting, seven with the
combination of the previous two techniques,
six with IM rodding combined with free bone
grafting, five with plating and grafting, and
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the remaining four with diferent treatment
protocols.

The average patient age was 5 years. Union
was achieved in all patients treated with
Illizarov fixation (four experienced
refracture), 22 of 25 (88%) patients treated
with free vascularized fibular grafting (one
experienced refracture), and all patients
treated with both fibular grafting and
Illizarov fixation. IM rodding i1s an
alternative treatment option to achieve and
maintain union, although the reported
results are variable. Joseph and Mathew [11]
reported 14 skeletally immature patients
treated with IM rodding and double on lay
autogenous bone grafting from the opposite
tibia. The mean patient age was 4.5 years,
the union rate was 86%, the mean follow up
duration was 3 years, and the refracture rate
was 21% (three of 14).

Johnston [12] reported on 23 patients treated
with diferent techniques of IM rodding and
grafting. Te mean patient age was 2 years 4
months, the mean follow up duration was 9
years, the primary union rate was 87%, and
13% had persistent nonunion and bad
outcomes. The author noted that two
important factors for the best outcome for
patients with CPT were perfect limb
alignment and the use of IM rods to achieve
union, prevent refracture, and maintain
alignment. Kim and Weinstein [13] reported
on 11 patients with 12 tibiae with congenital
pseudarthrosis treated with IM rodding and
free bone grafting. The mean patient age at
the time of the index operation was 2.5 years.

Four of the 11 patients healed after the
primary index operation. Two of the four
experienced refracture; one healed with a
long lower limb cast, and the other healed
after the index operation was repeated. The
other seven did not heal after the index
operation. Four of them achieved healing
after undergoing multiple surgical
procedures (one required free vascularized
fibular grafting, and three required repeated
IM rodding and grafting; one of the three had
nonunion, one needed Syme amputation, and
one had a failed Sofield procedure).

Healing could not be achieved in the other
three patients (two underwent below-knee
amputation, and one had persistent nonunion
at the latest follow up visit). Kim concluded
that IM rodding provides more predictable
results in cases of late-onset pseudarthrosis.
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Dobbs et al [14] reported the long-term follow
up (mean follow up duration, 14.2 years) of
21 patients with CPT (mean patient age, 5.1
years) treated with IM rodding and bone
grafting. The primary union rate was 86%
(18 patients), and three patients required
additional bone grafting to achieve union.

Twelve patients (57%) experienced
refracture, and five (24%) required
amputation. Free vascularized fibular

grafting had been described by several
authors as a good option for achieving union
in patients with CPT, although it 1is
associated with many drawbacks, including
nonunion, refracture, and recurrent
nonunion at one site of the graft end. Angular
deformity of the affected tibia (valgus or
anterior bowing) has been reported. The
deformities usually are progressive and
require further treatment.

Donor site morbidity, such as progressive
ankle valgus with proximal migration of the
distal fibula, is another problem associated
with vascularized fibular grafting. The
tibiofibular synostosis can only delay but not
prevent ankle valgus [15].Free vascularized
fibular graft procedure was applied as a gold
standard therapy for CPT wusing surgical
loupe in operating theater based on the
literatures. The fibula been long recognized
as an attractive choice for vascularized bone
grafting procedures, because this technique is
essential to ensure the required arterial and
venous anastomoses and long-term graft
viability. The wunion rate was 81% for
vascularized bone grafting.

On this case radiographic union scale in
tibial fracture (RUST) score is [6]. It is
important to keep the goal of treatment in
mind: the achievement of a healed,
functional, and well align extremity when the
skeletal reached its maturity using fewer
operations as possible. CPT is an almost
unpredictable clinical entity with numerous
complications and not always favorable
functional outcome, several prognostic factors
have been proposed. Among them, the type of
pseudarthrosis, the age at which union is
achieved, the rapid resorption of the graft
used to bridge the defect, and the age of onset
are critical to the success of treatment [16].

The type of pseudarthrosis is considered one
of the most important parameters that may
affect the outcome and the management
algorithm. The goals of surgical management
include treatment of the established
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pseudarthrosis and prevention of the
fracture. During treatment selection, several
problems associated with tibia
pseudarthrosis, such as limb-length
discrepancy, severe deformity, disuse atrophy
of the bone, involvement of the ipsilateral
fibula, and history of previous surgeries,
should be taken into consideration. To
overcome these difficulties several treatment
modalities with various results have been
used, including bone electric stimulation,
intramedullary fixation, vascularized or non-
vascularized grafts, Illizarov technique, and
recently recombinant bone morphogenetic
proteins (BMP-2, BMP-7) [17]. Free
vascularized fibula transplant remains a
valuable method for treating CPT. It
combines thorough excision of the pathologic
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