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صخلملا

وهةيومدلاةيعولأاريغنموأةيومدلاةيعولأابةيظشلالقن:ثحبلافادهأ
تافعاضمولشفتلادعمبطبتراهنكلو،فارطلأاذاقنإتاءارجإنمديدجءارجإ
وهفورازيلإزاهجمادختسابةهجلاسفنبةيظشلانميسنلإاءزجلالقن.ةيلاع
هذهضرعتو.حاجنلاصرفةدايزوتافعاضملاعنمليحارجلاءارجلإاليدعت
ىدليبوبنظلامظعلانمريبكءزجنادقفلفارطلأاذاقنإنمةلسلسربكأةلاقملا
نميسنلإاءزجلالقنةطساوب،لماكلايقنلاومظعلاباهتلإببسبلافطلأا
.فورازيلإزاهجبةهجلاسفنبةيظشلا

طسوتمباضيرم١٢لتلااحلانمةلسلسةلاقملاهذهيففصنَ:ثحبلاقرط
عيمجلاصئتسامت،ةحارجلانمىلولأاةلحرملايف.)١٨-٦(اماع١٢رمع
ةداع،ةيناثلاةلحرملايفو.دشريغنمفورازيلإزاهجتيبثتمتو،تيملامظعلا
يفةيظشلليسنلإاءزجلليجيردتلالقنلاةطساوبمتتليكشتلاةداعإنمرهشدعب
لمعدعب،نوتيزلاكلاسأةطساوبدشللفورازيلإزاهجمادختسابةهجلاسفن
ريضنتمت،ةثلاثلاةلحرملايف.ةيظشللينادلاويصاقلاءزجلليمظعلاصقلا
.نيماعةعباتمللىندلأادحلاناكو.ةيظشللبوبنظلالابقتساعقاوم

ةكرحو،ةلوقنملاةيظشلامجحيفمخضتنزولالماكلمحتبحصي:جئاتنلا
ىلإيدؤتةزوجحملاماظعلاةلازإو.ىضرملاعيمجدنعثدحتلصفمللةيضرم
�٥٨.١٦ةيظشلالقنذخأي.اموي١٧.٢٧�٧.٧٦يفباهتللإايفمكحتلا

ةيظشلابلدبتسملاوبوبنظلاةمظعنمدوقفملاءزجلالوطناكو.اموي١٤.٤
ريضنتدعبماظعلاداحتلإةمزلالامايلأاطسوتمناكامنيب.مس٩.٥�٢.٢٣

.اموي٧٦.٥٨�٦.٢لابقتسلااعقوم

يبوبنظلايقنلاومظعلللماكلاباهتللإلفورازيلاراطإلمعي:تاجاتنتسلاا
ذاقنلإديجلكشبةيظشلانميسنلإاءزجلالقنومظعلالاصئتساةطساوب
.لافطلأادنعفارطلأا

رتبلا؛يقنلاومظعلاباهتلإ؛فورازيلإ؛مخضت؛ةيظشلالقن:ةيحاتفملاتاملكلا

Abstract

Objectives: Vascularized or non-vascularized fibula

transport is a novel procedure for limb salvage but has

been associated with high failure rates and complications.

Ipsilateral medial fibular transport (IMFT) using Ilizarov

apparatus is a modification of the procedure to prevent

complications and increase success rate. This article pre-

sents the largest series of limb salvage for massive tibial

bone loss in children due to pan-osteomyelitis by IMFT

with Ilizarov apparatus.

Methods: A case series of 12 patients with a mean age of

12 (6e18) years is described. At the first stage of surgery,

the excision of all dead bone was performed, and Ili-

zarov without traction apparatus was applied. In second

stage, ipsilateral fibula is gradually transferred to tibial

defect with the help of ilizarov olive wires. In the third

stage, the freshening of docking sites of fibula to tibia

was performed. The minimum follow up was of two

years.

Results: Hypertrophy of the transported fibula accom-

panied by full weight bearing and satisfactory joint mo-

tion occurred in all patients. Removal of sequestrated

bone resulted in control of infection in 27.17 � 7.76 days.

Fibular transport took 16.58 � 4.14 days. The length of
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tibial bone loss replaced by fibula was 9.50 � 2.23 cm.

The mean days required for union after freshening of the

docking site was 76.58 � 6.20 days.

Conclusions: Ilizarov frame for pan tibial osteomyelitis

with bone excision and medial fibular transport works

well for limb salvage in children.
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Introduction

Chronic osteomyelitis usually results from poorly treated
or untreated acute osteomyelitis, open fractures, orthopaedic
surgeries or infected soft tissue spread.1 Chronic
osteomyelitis is seen much more frequently in developing

countries compared to the developed world.2 In developing
countries, such as Pakistan, several factors contribute to
this condition, including virulent pathogenic bacteria in

these countries; late presentation; poor nutritional and
immune status of the patients; low socio-economic status
and relatively poor access to antibiotic drugs.3 The long

bones are affected most commonly, and the femur and
tibia account for approximately half of the cases.4 Boys are
affected twice as much as girls.5

The diagnosis and management of chronic osteomyelitis
is still a challenge for orthopaedic surgeons.6 Amputation
was considered as a simple solution for management of
these patients in the past but it is not always acceptable to

patients and relatives.7 Although several investigators have
reported that the initial hospitalization costs are
considerably less for amputation than for limb salvage,4

others suggested that the long-term costs of amputation
are more than limb salvage because of the prosthesis
needs.8,9

The treatment strategy for chronic osteomyelitis
has changed significantly over the past twenty years.10

Various techniques have been introduced to treat
large segmental tibial defects such as autogenous

cortical bone grafts, tibiofibular synostosis, ipsilateral
fibular graft with or without Ilizarov apparatus, allograft
reconstruction, vascularized free fibula transfer and bone

transport.11

Ipsilateral transport of fibula is a novel option in limb
salvage surgery for patients with large tibial defects.12

Ipsilateral fibular graft to treat massive tibial bone loss was
first credited to Hanh in 1884.6 In 1905, Huntington
described the transfer of a whole segment of fibular graft in

two stages to bridge a tibial defect.13 In 1998, the method
of ipsilateral fibular transport was introduced with the
Ilizarov frame, describing its application in three patients
with massive tibial bone loss (range, 13e28 cm).12 In the

same year, Kim et al. reported the use of a ring fixator to

transport a fibular segment to replace a 17-cm tibial bone
loss in one patient.12

We questioned whether ipsilateral medial fibular trans-
port with the Ilizarov frame could result in replacement of
massive tibial bone loss and hypertrophy of the ipsilateral

transported fibula in children, due to pan osteomyelitis. This
study is the largest reported series in literature and also
suggested some modifications in previous reported surgical

method of fibular transport using ilizarov apparatus.

Materials and Methods

This prospective descriptive study was conducted on
twelve patients with a mean age of 8.25 � 2.59 (range 4e12)
years at our institution. Seven male and five female patients
were selected between 2007 and 2014. The lowest defect was
5 cm, and the highest defects were 12 cm with a mean of

9.52 cm and SD of 3.23 cm.
The purpose of this study is to describe the percentage of

cases that were able to get union, infection control and

hypertrophy of fibula after its close transport through the
olive wires of Ilizarov in massive loss of sequestrated bone
segment due to chronic osteomyelitis of tibia. We also noted
the following: the length of tibia bone loss replaced by fib-

ula; the mobilization status in terms of time using walking
assist and the start of full weight bearing; postoperative
range of motion of ankle and knee; additional procedures

and possible complications in terms of re-fracture, infection,
nonunion, pain, etc. We excluded patients with compro-
mised blood supply of the limb or neurological loss.

Approval for this study taken from the hospital ethical
committee.

Preoperatively written informed consent, detailed history,

examination, and investigations including radiographs of
tibia, with knee and ankle of the involved side (both AP and
lateral views), taken. The preoperative range of motion of the
knee and ankle were also recorded.

The surgery was performed in three stages. In the first
stage, excision of all sequestrated dead bone was per-
formed and a pre-assembled Ilizarov frame without trac-

tion apparatus was applied. If periosteum was available, it
was close, similar to an empty sleeve. The drain was
removed after two days. The patient was kept on intrave-

nous antibiotics based on culture and sensitivity. Patients
were sent home and regular follow-up visits were arranged
every two weeks. The second stage was decided when there
was no frank pus from the wound or discharging sinus. In

the second stage, usually after six weeks, an Ilizarov trac-
tion apparatus with olive wires, after proximal and distal
fibular osteotomies, was applied. The osteotomies depen-

ded on the length of the segment required. Five days after
the operation, fibular transport was started at the rate of
1 mm per day. It takes a week or two for complete fibular

transport to the tibial defect. Once the fibula reached the
target position, in the third stage, freshening of proximal
and distal docking site of fibula was performed and fibula

held there with one or two k wires. K wires were removed
after 8 weeks. Once consolidation was complete, Ilizarov
was removed, and a Patellar tendon bearing brace was
applied. All of the surgeries were performed by the same

team of surgeons (Figures 1 and 2).
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