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Radiographic
analysie




Normal alignment parameters

Sagittal

Mechanical

o
(%

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°
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ADTA = 80°
(78-82°)




2-04a

mLDFA
= 94°
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hat is the source of deformii

MAD

mLDFA

=94°/'

2-04c

MPTA
= 82°
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MAD
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mLDF
=87°
MPTA
= 82°
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MAD

MPTA
= 82°
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Malalignment
source

16-13a
Tibia Femur + Tibia Tibia + LCL

@ Springer-Verlag Berlin Heidelberg 2003




Patella forward

Tibial torsion angle




Rotational deformity-femur
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Hip and ankle deformities do not
attect MAD much




Large Varus
deformity

Mild Procurvatum
deformity

5°8” tall, 155 lbs.




Radiographs

51" Erect Leg (10ft)
5% magnification
MAD 7.8 cm medial
LLD 3.2 cm
Hypertrophic
Nonunion, Stiff




/ CORA and magnitude of
deformity

Normal Femur and Varus Tibia

LDTA = 90°
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Radiographs
© 39 degrees varus
deformity













~ End Distraction, day #
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Better ways to use the computer




Terminology

Reference Fragment

Origin /

Corresponding Point

Deformlty

PR ounting

Frame

Structure at Risk

Safe Velocity

Computer
Program

Frame



Deformity Correction with

External Fixation

» 3 Frame Parameters (

|

* 4 Mounting Parameters

+ 6 Deformity Parameters



DEFORMITY CORRECTION

Crooked fram ked bone Tota|
Residual Deformity ¢
Correction ' !/

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

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

- Angulation (rotational deformity)
- Translation (length, e.qg, short)



AXIAL VIEW

ANGULATION
AP VIEW = Oridi
/ ANGULATION LATERAL VIEW Y = Uty
/ ‘ NGULATION = Corresponding Point



on Cfornifs Dgformty Parameters

- LATERALVE
| TRANSLATIO

:
Lot o oot S ST B B - -
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THAXIAL
{101 [ TRANSLATION 11

O =Origin

= Corresponding Point
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ROTARY |
FRAME OFFSET #

= = Center of Ring
O = Origin




Structure At Risk

A
o

igin

=0ri




Chronic Deformiy




Chronic Deformiy

A = Structure At Risk
= = Center of Ring
0 =Origin
= Corresponding Point



OR Taylor Spatial Frame worksheet
Limb Lengthening & Deformity Service, HSS

SIDE:

REFERENCE RING:

DEFORMITY:
AP angulation Lateral angulation Axial angulation

AP translation Lateral translation Axial translation

PROXIMAL RING SIZE: opening_bt.
DISTAL RING SIZE: opening__bt.

STRUTS: 1. XS
XS
XS
XS
XS

XS

MOUNTING PARAMETERS (frame offset relative to origin):
AP Med / Lat LATERAL Ant / Post

Prox / Dist ROTARY_frame offset

START POD #






Chronic e orm:ty - Corrected

I\W\/l /‘w // ‘







Normal Femur and Varus Tibia
Metaphyseal deformity

Mag
=12°
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Min length= w sin 20
=4 mm
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Normal femur, distal tibia varus

LDTA |CORA

! i!}=88° Mag
= 40°
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Use extension of femur mech axis for proximal tibia mech. axis
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Osteotomy principle

Gain length

Opening
wedge

Loose length




Osteotomy rule 2

, Closin
Opening wedgeg
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If you make your
osteotomy away
from the CORA,
you need to translate

5-04b




18-10a
Opening Wedge
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Normal tibia and Varus femur

Step 2a
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Sagittal plane deformity
Flexion deformity o
knee ‘
- femur
- tibia
« contracture of

20° Tibial 20° T oial 20° Femoral 20° Soft tissue

procurvatum ostr otomy osteotomy lengthening
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CORRECTION OF TIBIAL
DerorMiTY WITH USE OF THE
[L1ZAROV-TAYLOR SPATIAL FRAME

BY 5. ROGENT ROZERUCH, MD, ALSTIN T. FACOMEN, MD, AND SVETLANA [LZAROV, MD

introdaction
he [lizarov-Taylor Spatial Frame {TSE S
Memphis, Tennescee) is 3 powerfal ¥
tibial deformity™. A specialized featir
virtual hinge, which allows o the simultanect
tion of multiplanar deformities and limb-len
one osteotomy site. The pawer of the spatia
precise comtrol over the final limb length and
its abdlity to correct 2 residnal deformity. Th
muitiplanar orealar fixator permits early we
provides an idezl ervironment for both pew
and soft tissne healing, The classic principh
method are followed to ensure proper frame
TSF web-based software is nser-friendly and
plified the planning of the correction of an ¢
formity by utilizing standard anterior-post
dicgraphs Jomputer-gen
and casy-to-read struts have greatly smplifie
ment, whids is crocal to the success of this tec

Surgjcai Technique
Preoperative Planming
Pxﬁenu are evaluated dimically by a heston)
amination including observation of gait. §
directed toward the assessment of leg length
deviation, and rotational alignment (g 1).
Sl-in {130-cm) radicgraph in the frontal plan
is 2 leg-length discrepancy, then blodks are ph
fected foot 1o level the pelvis, and the block h
Accurate linb lengths zre measured in this w
mity abowst the knee is evalumated with 2 36
radiograph made with the knee in full exten
tesoposterior and lateral radiographs of the
well. Ankle deformity shuwld be evainated wit
centered on the ankle. Machanical axis deviat
with use of the malafiznment te™ (Fig. 2).
femnoral angle, medial proximal tibial angle, ar
imal tib@l angle are measured © analyze d
proximal part of the tibiz. The Iateral distal til
tesior distal tibial angle are measared for dist
ties. The center of rotation of angalation™
Jocating the intersection of the proximal and
chanical zxes (Fig. 3). Often this point is chose

Do

Clin Orthop Relat Res (2010) 468:1352-1361
DOI 10.1007/511999-009-1161-7

CLINICAL RESEARCH

Does the Taylor Spatial Frame Accurately Correct Tibial
Deformities?

S. Robert Rozbruch MD, Kira Segal BA,
Svetlana Hizarov MD, Austin T. Fragomen MD.
Gabriel llizarov MD

Received: 23 March 2009/ Accepted: 27 October 2009 /Published online: 13 November 2009

© The Association of Bone and Joint Surgeons® 2009

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 IV, therapeutic study. See the
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15y/oM
LLD one inch

Tension band plate done 1 yr. earlier
not effective and screws broke

MAD
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65 y/oM

Old trauma 30 yrs ago

Knee: unstable, valgus
recurvatum

Tibia: valgus def

Ankle /foot: valgus &
arthrosis

LLD=6 cm
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TAYLOR SPATT > smith&nephew

Home Cases Utilities Literature User Profile  Logout Help

Click here to see
™
SPATIALFRAME.COM VERSION 3.0 wWh at's N ew?

Welcome to SPATIALFRAME.COM 3.0. For eight years Spatial Frame
has been correcting post traumatic and congenital orthopaedic
deformities. The TAYLOR SPATIAL FRAME extemal fixator is uniguely
designed for those orthopedic surgeons that require a 100% accurate,
rinimally invasive, easily ex-plantible device.

SPATIALFRAME.COM is a one-of-a-kind web application designed to
provide the orthopedist with all the software tools necessary to
preaperatively plan or postoperatively adjust the TAYLOR SPATIAL
FRAME external fixator.

To begin using TAYLOR SPATIAL FRAME contact your local Smith &
Nephew sales representative; then click "Request an Account” at the
bottom of this screen. Learn the latest techniques by attending an
upcoming course. Click the "Spatial Frame Courses 2004-2005" link
below to get the latest details.

Our next course will be April 8-10 in Atlanta, GA.
Welcome, Robert Rozbhruch!

Useful Links
Software License

g

A natial Frame [ Wicrosoft PowerP...
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ASpatial Erame=MicrosofitinternetExn

File Edit V“iew Favorites Tools Help

| ddress ‘@ hitns:/fwwew. spatialframe.com/app/caselnfo, jsp

j B Searchveb - 2 E83blocked El ol B R options 4

u
- Google~ |

TAYLOR SPATIAL FRAME* ‘;:' smith&nephew
User Profile  Logout Help

Cases Utilities Literature

- Define
il ‘Cﬂse — ‘ Deformity

Home

Patient
Case Mumber:

Case Mame: |

Patient Initials:

Patient Murnber:

[ate:
Copfection Type:
Anatomy: ct
( Per the Health Insurance Poftability and Accou|Long Bone e Notes field and any ather input field
shauld not include the patientls full name. The ugForefoot Bxé Miter k. cor o Lompliance. )
Forefoot bxb Butt

Case Notes Faorefoot B+R

v]
& (I ' @ nternet
e 7:16FM

is Start 2 Spatial Frame - M... Microsaft PawerP...
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O
; ¢ Address ‘@ hitps: /fwwnw.spatialfrarme.com/fapp/defineDefor mity. jsp
GODSIEV' j B Searchveb - 2 E83blocked El ol B R options 4

TAYLOR SPATIAL FRAME* > smith&nephew

Home Cases Utilities Literature User Profile  Logout Help

File ‘C' . Define Select ‘ Mount ‘ Initial Final Frame Structure ‘P' — | Report
e ase Info | peformity - i Frame | Finalframe | o oo rescription | Repo

Long Bone — Reference Fragmen‘. ’ Casze Name: Macellaro, Richard 3-10-0
AP Viswe Angulation (dleg) Latersl View Angulstion (deg) Bcial View Angulation (deg)

(®) Valous () Apex Posterior () External
) varuz (%) Apex Anterior (®) Internal

AP Wigvw Tranzlation [ mim) Lateral Viewe Translation [ mim) Axial Translation [ mim)

) hedial (%) Anteriar (%) Short
(%) Lateral ? () Posterior 7 () Long

Right Lateral Right Axial

Right AP View View View

I

Lateral Medial Posteriar Arterior Medial Lateral

Micline mm aramhic will amlaean 2 [zl [ Erananarata Wicwe [

V]

g @ nternat
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ASpatialiErame=iMicrosoftinterne iy

File Edit “iew Favorites Tools Help

Address ‘@ hitps . /fwn.spatialframe.comyapp/selectframe. jsp

GODSIEV' j B Searchveb - 2 E83blocked El ol B R options 4

TAYLOR SPATIAL FRAME*

Home Cases Utilities
- o Define Salect
il ‘ Caselnfo | pocormity | Frame

Long Bone

Ring Selection: ?
Praximal Ring™
Distal Ring:

:';smith&nephew

Literature User Profile  Logout Help

Mount Initial . Structure .
Frame FRAmE Final Frame at Risk Prescription | Report

Case Mame: Macellaro, Richard

Open Ring Orientation

Between Struts 485
Selact

* Reference Ring
Strut Family:

Strut Selection:
Standard Struts
Size:  Eutra Short Short hedium

Range: 75596 mm 390126 mm  116-178 mm
Cat. No.: 7107-0205 71070210 7107-0220
Select Al Select Al Select Al

O Standard Struts (Chronic)  OFast Fx ® (Chronic) & Use Selection Below (Tatal Residual)

Fast Fx ®
Long Extra Short Short tedium Long
169-283 mm  91-121mm 116152 mm 143-205 mm 195-311 mm
71070230 71070705 7107-0710 7107-0720 7107-0730
Select Al Select Al Select Al Select Al Select Al

Strut 1 @
Strut 2 &
Strut 3

Strut 4 @
Strut 5 @
Strut B @

Previous

V]

g @ nternat

atial Frame - ... Microsoft PowerP. ..
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