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Soft-tissue coverage

* Primary closure
* Delayed primary closure
* Flap coverage
— Rotational
e Gastocnemius (proximal tibia)
e Soleus (middle tibia)
—Free Flap (microvascular)
* Delayed secondary closure




Bone Defects

* Bone graft

* Free fibula graft
* Bone transport, ILIZAROV




Difficult case

What do you do for the
patient with a bone defect
and soft-tissue defect that
yvour plastic surgeon says is

not a candidate for a flap?




llizarov Strategies

Transport bone and soft-tissue
Acute and / or gradual

Wound care
— VAC

Nuts and bolts
— Monofocal

— Bifocal

— Trifocal




Options

* Amputation

* This limb salvage
technique
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7 Weeks Later
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12 weeks Later




Post-Op X-Rays




4 months




8 months post injury




Follow Up

1inch LLD
Subsequently had
A femoral
Lengthening
(Xe]\Y))
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Combination Technique

e Gigli saw for far cortex

e Ostetome for near
cortex

e LON when nail alreadv
in place

— Proximal femur

— Distal femur
— Proximal tibia



2 weeks postop







Limb Salvage of Charcot arthropathy/

osteomyelitis with complex ankle
arthrodesis

' Clini cal Orthopaedics
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Complex Ankle Arthrodesis Using the Ilizarov Method Yields
High Rate of Fusion

Awstin T. Fragomen MD, Eugene Borst BA,
Lindsay Schachter BS, Stephen Lyman PhD,
8. Robert Rezbruch MD
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Before: Infected, ulcer
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After: Solid Tibio-calcaneal fusion
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Temporary Intentional Leg Shortening and Deformation
to Facilitate Wound Closure Using the llizarov/Taylor
Spatial Frame

Sharte J. Nko, MD, David L. Healfer, MDD, and 8. Rober Rozhrick, MDD
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he Tizarov method has heen described alone or in

comhination with soft-fissue reconstructon far the
management of open tibia fradures, Emb shorening,
defrmity, joint coniractures, and infectons. Shortening
with hifacal compression-distraciion has heen sucoess-
fully used in the trentment of open tihia fractures with
prmary wound clswre or delayed primary wound
chkmure.'" The technique is called hifncal hemuse there
are 2 s=gmenis with activity. One ssgment (the defect) is
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undergning compressionjshariening, and | ssgment (the
hamny regenerate) is undergaing dstradion/lengthening to
maimain the length of the Emh. Bone defects < ¥ om can
wmlly he acuidy shorensad, and defeds of = %cm
should wswally he gradually shortened ' Acuie shoriening
s eusier and safer to acoomplish in the acuie rather than
chromic situation. Acute shortemng of > 3an may he
safe if the vascular physia ] examina tion does not change
Hf@] compresion-distracion not only kads io sokd
a1y i it aka comects Emb length discrepaniy,
deformity, joint comraciures, and infction throughout
the treatment period The Timrov method does not
dimimate or “onmmedt” the mfaction soldy hequss it is
appled to the home. Remowal of the dead hone,
sequestrum, debridement, irrigation, kocal, and sy semic
amtihintis, etc, all comtribe to the simination of the
inection fram the hone. Tt does supply stahifly as an
adjuna 1o the whole process. Additionally, the ahsence of
inernal fixation may he safer in the seiting of active or
hisiory of infectinn.

In the pressnt artcle, the mphors pressnt the
technique of acule shortening and intentional temporary
homy deformaton to Bcilitae wound dosure, therehy
avniding a sofi-tissne flap, along with an lstrative case
example. With the kg siahilzed i the Emrov/Taylor
Spatial frame (T5F, Smith & Wephew, Inc., Menphis,
TH}, the wound was allowed i0 oompletdy herl in the
deformed poeition. The dformed leg was gradually
onmmecied il anatomic reduation of the homy fragments
was achieved, and through a s2cond tihial astantamy, the
leg was lengthened to correct the leg length discrepancy
(LLTH. The TSF, which & partoularly useful for this
tchnique, & an evalution of the Dizmrov frame that
allows simulanesus cormectiom  of 15:1:51!1 a:guhun:n..
translation, and rodation aboul 2 viriual axis.** With the
TSF, a crooked frame mowunted on a deformed hone can
he wed to gradually commedt the leg deformity.*

SURGICAL TECHMIQUE

Surgery & wmally performed munder regmomal an-
ethesin. Preoperative antibiotics are withhed until after
intraoperative culiures are ohizined Bony edges ame
dehrided with the goal of removing all dead hane The
homy adges are cut flat and perpendicular to the axds of
the tihia with 2 power saw cooled with salne An equal-
sized segmemt of the fibula must he nemoved at ahout the
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Simultaneous Treatment of Tibial Bone and Soft-tissue
Defects With the llizarov Method

S. Robert Rozbruch, MD* Adam M. Weitzman, BA,7 J. Tracey Watson, MD,}
Paul Freudigman, MD,§ Howard V. Katz, MD,|| and Svetlana Hizarov, MD*

Objectives: To evaluate the potential for limb salvage using the
Ilizarov method to simultancously treat bone and soft-tissue
defects of the leg without flap coverage.

Design: Retrospective study.

Setting: Level | trauma centers at 4 academic university medical
centers.

Patients/Participants: Twenty-five patients with bone and soft-
tissue defects assodated with tibial fractures and nonunions.
The average soft-tissue and bone defect after debridement was
10.1 (range, 2-25) cm and 6 (range, 2-14) cm respectively.
Patients were not candidates for flap coverage and the treatment
was a preamputation limb salvage undertaking in all cases.

Intervention: Ihzarov and Taylor Spatial Frames used to
gradually close the bone and soft-tissue defects simultancously
by using monofocal shortening or bifocal or trifocal bone
transport.

Main Outcome Measurements: Bone union, soft-tissue closure,
resolution or prevention of infection, restoration of leg length
equality, alignment, limb salvage.

Results: The average time of compression and distraction was
19.7 (range, 5-70) weeks, and time to soft-tissue closure was 14.7
(range, 3-41) weeks. Bony union occurred in 24 patients (96%).
The average time in the frame was 43.2 (range, 10-82) weeks.
Lengthening at another site was performed in 15 patients. The
average amount of bone lengthening was 5.6 (range, 2-11) cm.
Final leg length discrepancy (LLD) averaged 1.2 (range, 0-5)
cm. Use of the trifocal approach resulted in less time in the
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frame for treatment of large bone and soft-tissue defects. There
were no recurrences of yelitis at the site. All
wounds were closed. There were no amputations. All limbs were
salvaged.

Conclusions: The Ilizarov method can be successfully used to
reconstruct the leg with tibial bone loss and an accompanying
soft-tissue defect. This limb salvage method can be used in
patients who are not believed to be candidates for flap coverage.
One also may consider using this technique to avoid the need for
a flap. Gradual closure of the defect s accomplished resulting
in bony umion and soft-tissue closure. Lengthening can be
performed at another site. A tnfocal approach should be
considered for large defects ( > 6em). Advances in technique
and frame design should help prevent residual deformity.

Key Words: llizarov, tibha, wound, nonunion, bone defect,
Taylor spatial frame

(J Orthop Trauma 2006;20:197-205)

Tihial diaphyseal fractures are among the most
common types of open fracture and > 50% are
classified as highenergy Gustilo-Anderson type 111
fractures.'™ Management of these fractures is further
complicated by accompanied vascular and soft-tissue
injury, putting these limbs at nisk for infection, bone loss,
and even amputation.” ' Even if bony union is achieved,
these difficulties may still lead to impaired function of the
treated limb and result in poor functional outcome
from limb length discrepancy, deformity, and joint
contractures.®

The llizarov method has been used successfully in
the treatment of tibial fractures, nonunions, and mal-
unions, deformity, and shortening®'? The dynamic
frame enables gradual lengthening, deformity correction,
and nonunion or delayed union compression while
remaining minimally invasive.*' 3% The Ilizarov meth-
od of intercalary bone transport has been used to deal
with tibial bone loss and achieve limb sal\-‘age.s‘”"g

The soft-tissue damage found in these fractures and
wound management often are the main factors affecting
outcome. ™" The preferred treatment of these wounds
during tibial fixation is early application of a local flap if
the defect is in the proximal two-thirds of the tibia or a
free muscle flap if it is in the distal one-third.* * Local
flaps can, however, be suboptimal because the tissue that
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W. H. Auden, Poet 1907-1973

» “Healing is not
science but the
intuitive art of
wooing nature”

Debride dead bone
and create
environment for
healing
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1. Pediatric Deformity
2. Trauma
Foot and Ankle
3. Adult Reconstruction
Tumor
Upper Extremity
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