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Assessment

History
- infection

- static versus
progressive deformity

Physical Exam

¢ scars, previous
surgrey
- rotational deformities

Radiographs



Erect-leg radiograph

10 feet, 5% mag.

(305 cm)
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Total LLD (ncluding foot) Total LLD
=(dg ~dy) + lift a (153-108)+75
g 11.9cm

Foot height difference
«110-[(41.9- 31.8)+
{33.1 - 31.9)
=119-10-12
=07 cm
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Normal alignment parameters

Sagittal

Mechanical
=X

5

J ANSA = 170°

(165-175°)

PPFA = 90°

LPFA = 90°
(85-95°)

PDFA = 83°
(79-87°)

mLDFA = 88°
(85-90°)

APTA = 87°

(85-90°)

PPTA=81"
(77-84°)

LDTA = 89°

(se-gz'y’][

ADTA = 80°
(78-82°)




Method

Osteotomy

Correction through nonunion
Acute

Gradual

Arthroplasty

arthrodesis



External Fixation

- dtatic

« Dynamic
Intramedullary rod
- Static

- Dynamic

Plate/ screws




The Ilizarov Method

Address all facets of deformity including
length

Gradual correction

- Less traumatic

- Patient feedback for position
 Less risk of NV insult

Minimally invasive exposure
Weight bearing is allowed



What’s so great about the ToF

Easier, faster
- Simultaneous correction of

- Uses a VIRTUAL hinge
- No major frame adjustments needed

- Ease of application
* Rings first total residual method
- Apply rings comfortably to each limb segment

- Computer assisted
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Abstract

Background Optimal leg alignment is the goal of tibial
osteotomy. The Taylor Spatial Frame (TSF) and the
Ilizarov method enable gradual realignment of angulation
and translation in the coronal. sagittal, and axial planes,
therefore, the term six-axis correction.

Questions/purposes We asked whether this approach
would allow precise correction of tibial deformities.
Methods We retrospectively reviewed 102 patients (122
tibiae) with tibial deformities treated with percutaneous
osteotomy and gradual correction with the TSF. The

with a varus deformity and from 96° to 85° in patients with
a valgus deformity. In the middle osteotomy group, all
patients had less than 5° coronal plane deformity and 15 of
17 patients had less that 5° sagittal plane deformity. In the
distal osteotomy group, the lateral distal tibial angle
improved from 77° to 86° in patients with a valgus
deformity and from 101° to 90° for patients with a varus
deformity.

Conclusions Gradual correction of all tibial deformities
with the TSF was accurate and with few complications.
Level of Evidence Level 1V, therapeutic study. See the




Deformity Parameters

- Angulation (e.qg., varus)
- Translation

- Angulation (e.qg., procurvatum)
- Translation

- Angulation (rotational deformity)
- Translation (length, e.qg, short)
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Chronic Deformty - Corrected
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Indications for External
Fixation

Large/ complex
deformity

Multi-level a8
deformity | *
Poor skin

Infection ‘ Y 1
LLD - |

Bone loss




Repair of Tibial Nonunions and Bone Defects with
the Taylor Spatial Frame

S Robent Rochruch, MD, Jacob S Pugdey. MD, Austn T. Fragomen, MDD and Svetlana Hizirov, MD
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INTRODUCTION

Tibial nomamions have been temsed with a vanay of
swgxca methods indudmg phte oncosynthens with bhome
gnaf "' orenodullry mailmg,*’ =d exemal fivgion **
The complexzty of a tiblal nomumion can be vanahle and
depends om several faictom . The ‘personality of a facum™
2 ®mm and concept monduced by Schatzker” and its use
undernoores the cmtplaxyof;pmmh pooblam and helps
organte 4 wetnent gpproach. We have fund n helpful ©
apply @i comcept © nonumion. The parsomalny of a tiaal
nonmnion 15 detesminad by a number o f factors me hidmg bone
loss; radiognphic appearae and suffes a5 ey mhe ©
fie nomamon bology; deformmy; kglmg® dsaepacy
(LLD) presence or hssory of mfection; soft-tissne awelope;
regmed hardwae, ond patent fidom mclading daberes,
smolkng, svdoewopahy. Alhongh $e use of miernal fixaion
& effective m the Tentment of sdeciad Shaal non umions, these
chniques have ther lmitations.

The Dmmv mehod has gamed many advocaes for the
vemment of Shial nosmmions over the last I decades,
partcalsly hypatophic nomamons™! = WIS 00g aomum.
ons amoaaged with bone doss ¥ 3% nfacgon *** and
2 poor soft-tissos envelope. ' % The clasic lizmawv frame
has beem mied % ooerect all deforminy'™'**™4¢ inchoding
kenghenng and bone tmagport O However, deformity
comation with components of , tanshton, and
roftion mgures a correction and Fame modi ficasi ons

The TSF (Smith and Nephew, Inc, Memphis, Tennes-
see )15 m evolation of the ongimal lizanv fame and ases the
same concepts of dismaction omeopenesis a5 the classic fame.
However, 7t mies 2 virnal hinge and a compater program 0
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Rozbruch et al. Repair of Tibial Nonunions and
Bone Defects with the Ilizarov/TSE; JOT 2008

38 patients with tibial nonunions

Nonunion type:
« Mobile/ atrophic (23)
- Partially mobile/ normotrophic (9)
« Stiff/ hypertrophic (6)
Bone Defects (23)
- Average 5.9 cm (range: 1.5-16 cm)
50% infected nonunions

90% union rate






/ CORA and magnitude of
deformity

Normal Femur and Varus Tibia

LDTA = 90°
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Normal Femur and Varus Tibia
Metaphyseal deformity

Mag
=12°
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Short = w sin (angle)
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Use extension of femur mech axis for proximal tibia mech. axis
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Temporary Intentional Leg Shortening and Deformation
to Facilitate Wound Closure Using the llizarov/Taylor
Spatial Frame

Shane F. Nho, MD, David L. Helfer, MD, and S. Robert Rozhruch, MD

Sammary: [nfeced thal soomwons Wil bone ks pose an
exvem ey chafle ngung probiem S0 02 oahopuads sargeon. A
oomgrebersive apoach that afdresses the b mon, booe
qualay, and overlysng Soft tssne mtegaty most he cossade red
for 2 soooessddl oukooe Acoe diofemies waith an lezaov
frase has beeh shown 0 he deipddd i Sie veatment of open
thia fractures with ssmitan eoms hone and 0 8 -soe ive. Cases
o owhich e DRt o dofat cotmudeably exeats hone kes
may require an loawv frave $ong with 4 concomutunt ot
Sane procodue; howewr S are 4 sumber of poratal
difticn loe with vascularged poadicle flgs and free ssane fage,
sochod g A2ASOEN0N K Conuplc Ataors, partal flap recods, and
fap Gdwre. The echmague describod in Sus seport inolves acate
horemiop and temporary hony defrmation with Se llaaov
Appantos © Goltxe wound dosare and Goek Dot Jequire a
O omutant softlssne secoestootive procedare Once the
wound @ bedded, omseous Sformuty aod leadh we gratmily
correctnd by dstnotion caogeneds with the Deaov/ Taylor
Spagal fraze

Key Wands: Ihmrow, Taylor Spatul frame, noomun, acate
ahorte niog, G ormaty correction, wonnd cloduare

U Oriheop Trase: 20062045 -L24)

he Hiarov method has bheen described alone or in

caomhimation with soft-tssue reconstructon for the
mamnagement of open tibia fractures, fmb shortening,
deformity, joint contractures, and infectons. Shortening
with hifocal compression.distraction has heen success-
fully used in the treatment of open tihia fractures with
promary wound clomre or delayed prmary wound
clkmure.” The tachnique is called bifocal hecuse there
are 2 segments with activity. One segment (the defect)is

Accestal for pubiceve Oooler 51, 2005

From the Lmb Levglenig od Deformaty Service, Okbogundc
Traszu Sevee, Hopiad for Specad Semey, Well Mades Culee
of Coxmell l:.vu::y Naw Yok New Yexk, um

No s ramvel & spoe foe Se e 5 or pmparuscn of
Ge mocwrp

The devon: Gl =e e sulyas of B smaespd xx FDA g jomwed

Repexzex & Robet Rexiyad, MDD The Hapmi foe Sgocd
Scm 535 Fae 2 Sceer New Yo 02} (eomi
RodeahSRE ke als)

Copyrigiz € 2006 by Lipgraox: Wilkes & Wikis

] Othop Trauma* Volume 20, Number &, Juy 2006

udergoing campresson/shorening, and | segment (the
hony regenerate) is undergoing distraction/lengthening to
maintain the length of the Iimh. Bone defects < Ycmcan
wually he acutdy shorened, and defects of > 3cm
should wmally be gradually shortened. ' Acute shortening
B ensier and safer 10 acoomplish in the acute rather than
chronic situation. Acute shorteming of > 3cm may he
safe if the vascular physice ] examina ton does not change
Bioa] compresion-distraction not only leads © sold
asseows umion bt also corrects kmb length discrepancy,
defarmity, jint contractures, and infecton throughout
the treatnent penod. The Mimrov method does not
dimina e or “ocormeat’” the infection soldy hecause it in
appbed to the bone. Remowval of the dead hane,
sequestrum, debridement, irnigation, Jocal, and sysemic
antihiotix, etc, all contribute 10 the dimination of the
mfecton from the bone. Tt does supply stahility as an
adjunat to the whole process. Additionally, the ahsence of
inemal fixation may be mafer in the setting of active or
history of mfection.

In the present artcle, the amhors presemt the
technique of acute shortening and mentional temporary
bony deformaton to fwcilitae wound dosure, thereby
avoiding 2 sofl. timue flap, along with an dlustrative case
example. With the leg stahikzed in the [imrav/Taylor
Spatal frame (TSF; Smith & Nephew, Inc., Menphus,
TN), the wound was allowad 0 completdy henlin the
deformed position. The deformed leg was gradually
corrected until anatomic reduction of the hony fragments
was achieved, and through 2 second tihizl osteotamy, the
leg was lengthened to correct the leg length discrepancy
(LLD). The TSF, which is partscularly useful for this
technique, & an evolution of the Mizrov frame that
allows smmultaneocus correction of length, angulation,
translation, and rotation ahout a virtual axis** With the
TSF, 2 crooked frame mounted on 2 dformed hone can
he wsed to gradually cormeat the lag ddmmily.‘

SURGICAL TECHNIQUE
Surgery & wnally performed under repomal an
esthesiz. Preoperative anthiotics are withhad until after
intaoperatve cultures are obtined. Bony edses are
debrided with the zoel of removing 2ll dead hone The
bony edges are cut flat and perpendicular 1o the aws of
the tibia with 2 power aw cooled with saline An equal
szed segment of the fihula must he removed at ahout the

419




Infected nonunion, bone loss, soft-tissue
defect































Tibia malunion, LLD 6cm, preop
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Neurologic
compromise




Postop, Double level osteotomy

PN -

2 Separate programs
Independent of eachother
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Normal tibia and Varus femur

Step 2a
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SYMPOSIUM: ADVANCES IN LIMB LENGTHENING AND RECONSTRUCTION

Limb Lengthening and Then Insertion of an Intramedullary Nail

A Case-matched Comparison

S. Robert Rozbruch MD, Dawn Kleinman BA,
Austin T. Fragomen MD, Svetlana Ilizarov MD

Published online: 18 September 2008
© The Association of Bone and Joint Surgeons 2008

Abstract Distraction osteogenesis is an effective method
for lengthening, deformity correction, and treatment of
nonunions and bone defects. The classic method uses an
external fixator for both distraction and consolidation
leading to lengthy times in frames and there is a risk of
refracture after frame removal. We suggest a new tech-
nique: lengthening and then nailing (LATN) technique in
which the frame is used for gradual distraction and then a

L] 1 1

Level of Evidence: Level III, therapeutic study. See the
Guidelines for Authors for a complete description of levels
of evidence.

Introduction

Distraction osteogenesis by the Ilizarov method is a widely

1 1 " hl Al 1 2. 1 Lad
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EBI, Biomet Nail
Custom LATN
Targeting Device
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And External Fixation
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HSSJ (2008) 4: 32-42
DOI 10.1007/511420-007-9073-0

SURGICAL PROCEDURE

Limb Salvage Reconstruction of the Ankle
with Fusion and Simultaneous Tibial Lengthening
Using the Ilizarov/Taylor Spatial Frame

Nazzar Tellisi, MD « Austin T. Fragomen, MD - Svetlana Hizarov, MD -
S. Robert Rozbruch, MD

Received: 19 November 2007/Accepted: 21 November 2007/ Published online: 8 December 2007
© Hospital for Special Surgery 2007

Key words angkle fusion- lengthening - Taylor spatial and compliance is low. The use of structural allografts with
frame- TSF- limb salvage - ankle arthordesis internal or external fixation has been advocated to reestab-

lish length [17-19]. Problems with graft collapse, infection,
Introduction and nonunion accompany this technique. Proximal tibial

lengthening provides an altemative means of equalizing leg
Despite early appropriate treatment with modem orthopedic lengths and improving function and self-perception. The
trauma surgery protocols, distal tibia and ankle injuries do need to implant large devitalized bone graft at a compro-
not uncommonly result in posttraumatic ankle arthritis. mised healing site is obviated by the use of the patients own
Ankle fusion offers reliable pain relief and improved bony regenerate at a separate lengthening site. This
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Ankle Distraction

Alternative

Does not burn
bridges

Minimally invasive
Biological
approach

Joint preservation
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Ankle Distraction

AD works well
AD preserves motion

AD does not burn
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Joint Preservation of the Osteoarthritic Ankle Using Distraction Arthroplasty

Nazzar Tellisi, MD: Austin T. Fragomen, MD: Dawn Kleinman. BS: Martin J. O’Malley, MD: S. Robert Rozbruch, MD

New York, NY

ABSTRACT

Background: In recent years ankle distraction arthroplasty
has gained popularity in the treatment of ankle arthritis as
a means of both maintaining range of motion and avoiding
fusion. We present a retrospective review of 25 patients who
have undergone ankle distraction from 1999 to 2006. Materials
and Methods: The mean age was 43 years: 16 were male, and
7 were female. Followup was 30 months after frame removal
(range, 12 to 60 months). We were able to obtain followup
on 23 of 25 patients. Adjuvant procedures were performed
in some cases including Achilles tendon lengthening (5), ankle
arthroscopy (4), open arthrotomy (1), and supramalleolar tibial
and distal fibular osteotomy to correct distal tibial deformity
(6). Results: Twenty-one patients (91%) reported improved
pain with those furthest post-op experiencing the best results.
The average preoperative AOFAS score was 55 (range, 29
to 82). and the average postoperative score was 74 (range,
47 to 96). The difference between pre- and postoperative
scores was significant (p = 0.005). SF-36 scores showed modest
improvement in all components. Only two of the patients in
the study underwent fusion after ankle distraction. Total ankle
motion was maintained in all patients with improvement in th

INTRODUCTION

Ankle arthritis and its management remain a challenge.
Ankle fusion continues to be a mainstay of treatment for
ankle arthritis. However, fusion is not an optimal solu-
tion due to the loss of joint motion and subsequent devel-
opment of degenerative arthritis of adjacent joints. Other
disadvantages of arthrodesis include a substantial rate of
malunion. nonunion, wound healing problems, loss of func-
tion, abnormal gait, and increased energy expenditures with
ambulation.” Ankle arthritis is most commonly seen in
patients as a post-traumatic sequelae.® Many patients were
highly functional prior to their injuries and are reluctant to
sacrifice the ankle motion following ankle arthrodesis. With
the lack of encouraging long-term results from prosthetic
ankle arthroplasty. other treatment modalities are sought.

Joint distraction arthroplasty, using a circular external
fixator. is not a new approach in the treatment of arthrosis.
Distraction arthroplasty was first implemented in the manage-
ment of hip arthritis by Judet.? Van Valburg, et al."!' =3 later
applied this concept to the arthritic ankle joint. The theory
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1.3 years later
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The I[lizarov Method

Address all facets of deformity including length

- Multi-level treatments

Comprehensive treatment of tibial nonunion
and malunion

Gradual correction
* Less traumatic
- Patient feedback for position

- Less risk of NV insult
Minimally invasive exposure
Weight bearing is allowed

Infection- no internal hardware
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hould last forever too!!!!
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« “You can’t cheat the laws of
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R, L tibia 300mm
M=1.18

300x 1.18= 354

354- 300= 54 mm

54 mm x 60% = 33 mm
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| L ankle valgus from free fibula
' Donor site




| Plan: lengthen femur.
| Avoid tibia |
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Coronal T1

























Plan: lengthen femur
1 cm, correct valgus,
Close growth plate.
Additional lengthening
of about 11 cm. femur
and / or tibia
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LIMB LENGTHENING.COM

www.hss.edu/limblengthening




