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Immediate ipsilateral fibular transfer in a large tibial defect
using a ring fixator
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Abstract. Massive segmental bony defects in opendu fixateur (type llizarov). Une greffe de péroné vas-
tibial fractures are generally treated with convention- cularisée peut étre meilleure qu'une greffe osseuse
al bone grafting, a free vascularised fibular graft or conventionnelle, mais c’est une greffe qui est tech-
the ring fixator technique. A vascularised fibular niqguement, difficile et parfois impossible a réaliser.
graft may be superior to a conventional bone graft,Dans ce cas, le transfert du péroné avec I'utilisation
but it is technically difficult and occasionally impos- du fixateur externe (type llizarov) est une méthode al-
sible. In such circumstances, fibular transfer in con-ternative. Cette opération peut étre accomplie en
junction with a ring fixator is an alternative method. transférant la partie ostéotomisée du péroné sur le
This procedure can be accomplished by transferringTibia au moyen de cables «olives». Récemment, un
the osteotomised part of the fibula to the tibia byjeune homme de 20 ans a présenté une fracture
means of olive wires. The authors have treated a 20euverte du Tibia de type Gustilo Illb. Les dommages
year-old male who presented with a Gustilo type IlIBcausés aux tissues étaient séveres. Seule I'artere tibi-
open tibial fracture. The soft tissue defect was severegle postérieure était perméable et I'artere péronéale
only the tibialis posterior artery was patent and the était partiellement endommagée. Un recouvrement
peroneal artery was partially damaged. A latissimuspar lambeau de grand dorsal fOt réalisé afin de cou-
dorsi flap was performed to cover the soft tissue devrir les tissues endommagés. Le seule artére tibiale
fect. Since the patent tibialis posterior artery had al- postérieure étant déja utilisé pour le recouvrement, il
ready been used for the flap, it was difficult to per-était difficile de réaliser une greffe de péroné vascu-
form a vascularised fibular graft. Moreover, it was larisée. De plus il était techniquement difficile d’ac-
technically difficult to accomplish a gradual trans- complir un déplacement graduel en utilisant la fixa-
port using a ring fixator because the distal tibia wasteur externe (type llizarov) car la partie distale du
lost. For this reason, the fibular transfer was per- Tiba était perdue. Ainsi, un transfert de péroné fit
formed immediately after the ring fixator was ap- immédiatement réalisé avoir appliqué le fixateur ex-
plied. Good bony union and fibular hypertrophy were terne. Une bonne fusion osseuse, ainsi qu'une hyper-
obtained even though these two procedures were urtrophie du péronée ont été obtenues, bien que ces 2
dertaken simultaneously. opérations aient été effectuées simultanément.

Résumé.Les dommages osseux importants dans les

fractures ouvertes du Tibia sont généralement traités

par une greffe osseuse conventionelle: on utilise soitntroduction

une greffe de péroné vascularisée, soit la technique . ' '
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Fig. 1. Radiagyraphs of the ight tibia and ibu-
la of a male ged 20 ars after a seere open
fractue. A defect of nedly 17 cm is pesent in
the tibie

Fig. 2. A Preopestive ateriogram,B postop
erative ateriogram shaving the tibialis poste
rior artery and the pgent perbrating branches
of the peoneal atery

Fig. 3. Compaison of peviously reported
methods with the authsrprocedue. This fig-
ure illustrates the pplication of traction olve
wires to abieve fibular tansgr, which was
performed acuts}

Fig. 4. Postopeative radiograph shaving ipsk
lateral fibular transer perbrmed with olive
stop wires

Fig. 5. A Anteroposteior radiograph & final
follow-up, illustrating union and Wpettrophy
of the fbula. B The paient could valk well
with aid of a cane
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ipsilateral fibula (Hg. 3) into a lage dekct in the tib
ia has beeneported [2]. Pimaiily, this tednique
seeks to dueve a secwe synostosis of thabiula to
the tibia in its léeral eccentic position. In the ms
ence of a lage tibial deéct, this leads to asymmietr
cal loading though the ibula, which is biomebant
cally unsound andtaisk of failure. To improve bio
medianical sthility, a cental vasculaised pedite
graft of the ipsiléeral fibula has been empted [2,
14]. However, this method alsoequires the use of a
specialised a&scular telbnique To overcome this dis
advantagge, we perbrmed an alteraive, non-mico-
vascular sugical procedue; this ipsiléeral fibular
graft (IFG) for the econstuction of seere tibial and
soft tissue dedfcts poved to be successful.

Case eport

A male gjed 20 yass sustained a Gustilo type 11IB open tibial
fractue with 10x20 cm soft tissue @l in a motor ghide
accident (kFg. 1). Duing the emeageng/ opeation, the inten
tion was to cary out déoridement andikation, and the poxi-
mal tibia and talus @re antiored with iing fixators. A femo
ral andgogram revealed tha the tibialis antdgor artery was
completey disupted and the distal pwon of the peoneal ar
tery was patially injured; the tibialis postér artery was
shavn to be peent (Rg. 2A). The stée of the lg was consiel
ered citical and the pognosis vas \ery uncetain. Belav knee
amputdion was sugested hut the paient refused

The soft tissue dett was econstucted ly transkmring a
10x20 cm laéissimus dosi free fap four weeks after the injyr
In the lover ne of the injuy an anastomosisas undesaken
with the tibial posteor arttery. Three months fer two rings
were adled and cdicotomy was perbrmed on the pximal
tibial disphysis. Gadual tenspotation of the osteotomised
segment vas statied ten dgs laer. This procedue failed be
cause the mximal tibial cotex was too veak and \&s pene
trated by olive wires. Bone elorgion using mg and conneet
ing wires would have beenisky as the connecting wés were
on the ight obique and left obque sides of the tibia, and
could hae damaed the ascular pedie of the fee fap (Hg.
2B).

The fbula was &posed though a 4 cm lonigudinal inck
sion on the pmximal defct of the tibia and a 3 cm incision
over the laeral pat of the ankle joint. It \as dvided pioximal-
ly and distaly, and & eat osteotomised site 2—-3 mmaw/
trimmed to &cilitate mobiligion of the gaft. Pepartion for
the do&ing sites vas made so thaboth ends of theilfula
could be paked by reaming 5 mm in dath of the tibial med
ullary canal and the talus. Immethdfibular transer was per
formed using olie wires in the opeting room. After the os
teotomised ibula had been med tavard the distal tibia and
talus, the ibula was futher adjusted marally and placed in
the pepared intamedullay canal of the tibia and in the talus.
It was fxed to the tibia and talus with eé wires, and car
was talen not to injue the mitrient vessel of thelép (Fg. 4).
A cancellous bonergft was paked apund both sides of the
graft.

An arteriogram 10 months after the op#on shaved &-
cellent ciculation in the tansermred fbula and pgent perbrat-
ing brandes of the pemeal atery (Fib. 2B, arow). Good
bory union and ibular hypeitrophy had been obtainedven
though fbhular transer had been und&ken as an emgeng/
measue. Senston in the sole of the &dcted bot was pe-
served and medidan for pain was not equired The length of
the afected lg was 2 cm shdaer than thaof healtly leg. The
patient was walking with a bace 19 months after the initial
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fractue and 16 months after the ogidon. The total cost of
the nultiple procedues was fve times thaof an amputdon
alone Despite the dsfactory outcome the paient transemred
from his occupiion as a mdtanic to a seetatal post (Fg.
5A, B).

Discussion

Primary amputdéion [8] is ad/iseble when the distal
limb is not vidle, but when the ciculation in the toes
remains bisk and sengeon is peseved in the sole of
the foot, it is dificult to recommend this pcedue.
Corventional bone @fting is useful ér shot defects
(<6 cm) in a well vasculaised non-inkected bone
However, defects lager than 8 cm mpa exceed the
available suppy of cancellous bone [7]. In a @& de
fect, cowentional bone @afting posesisks of non-
union and inéction; in these ooumstances ftiner
opemtions my be necessyr[1,12]. In oder to &oid
these complicgons, a wasculaised fbular gaft has
been used»ensvely for reconstuction [1, 3, 5, 9,
11, 13-15, 17]. If oyl one \essel emains uninjued
vasulaised fbular transkr is dificult and ipsilaeral
fibular transer ma/ be the safst method of limb sal
vage. In our paient, as the onl paent atery had al
read/ been usedrepeded micovascular sugery pre-
sented telenical dificulties.

Chen and ¥n [3] noted thiaup to 10x20 cm of
skin mgy be havested with the ibula. However,
transkr of a lage skin island @aes a signitant do
nor dekct, and stged econstuction has been sug
gested [6]. It is dr this eason thawe opted 6r
staged reconstuction in our p#ent.

Transkr of the ipsiléeral fibula has beeneported
by several authos [11, 14]. he majoity of these
techniques seek to obtain a seelwgynostosis of the
fibula to the tibia in its eccemtrposition. This leads
to uneven loading though the ibula, which is biome
chanically unsound and standsiak of failure.

The use of the IFG with an intactobd suppy
through its perdrating brandhes povies a lage living
graft. Kim etal. [11] reported tha IFG had the same
advantgyes as a fe \asculaised fbular gaft. With
angography, we hare shevn good e&idence of the wi
ability of such a gaft (Hg. 2B).

Chada etal. [2] reported ecellent esults in 10
cases (19%) and Kiretal. [11] in 2 cases (100%).
Nevertheless, the miovascular telsnique vhich was
used is a higlyl specialised tdmique iwvolving har
vesting of the ipsiteral fibula, and it is notaadily
available even in major cengs. The disadantage of
Chada’s method is the high deee of specialigéon
which is required The objectve of our pproat was
similar to tha of Shapiro but differed in two respects.
Firstly, no posue of the ascular pedie was in
volved and secongl transposition of theilfula was
achieved with the use of ole wires. W believe tha
our method is easier than $iv@’'s because theas
cular pedite is not eposed

Ebraheim etal. [4] reported tha fibular transer
may be caried out ly using the Ilizaov method with
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olive wires. Taction on the olie wires and subse
quent fbular tanspot is adieved by tuming the mts
1 mm per dg. In our pdient it was tetinically diffi-
cult to accomplish udual tanspot using a ing fix-
ator because the distal tibiaaw lost. Br this eason,
the fbular transer was perbrmed immeditely after
a fibular osteotom. Although we have pesented oml
one casgand the sakged limb was scared and ug},

we consider thiathis pocedue can be used as an al

temative method of margement of dificult tibial
fractues. The pdient considezd tha this gproat
was peferable to amputton although the mrcedue
was \ery costl.
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