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Rationale for Re-alignment
Normal Force Transmission

710% of force is on
medial side in
single leg stance
« Adductor moment
during gait
With 49-6° varus this
increases to 90%

% of knee joint force
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Source of MAD

)

© Springer-Verlag
Berlin Heidelberg 2003




Goal for realignment

Most studies suggest
overcorrection is
desirable and
correlates with better
results

Lateral

% 100 4030 0

* Fujisawa point
- Femorotibial angle 10 | Fujisawa
degrees valgus point

° © Springer-Verlag Berlin Heidelberg 2003



Fujisawa et al, 1979
« Point 1/3 of way on

7 45

lateral plateau Fuj%awa
> Jakob & Murphy MAD

1992
« Modified point
depending on level

of degeneration
> Anatomic angle
: . s No loss of L .
goal is limiting mediel cartidge. o o OO RN e o bone

© Springer-Verlag Berlin Heidelberg 2003 medial cartridge = Fujisawa MAD




Contact force tibial-femoral compartments

-14 -115 9 -65 = -15 1 13 6 85 11 135 16 HKAs¢anding (°)

1

|
-504 -414 324 -234 -144 -).4 316 126 216 306 396 486 576 MAD (mm)
: !

Fujisawa Point 62 % Cadaver Alignment ——Medial ——Lateral

Moonta et al: to be published in
] of Computer Methods in Biomechanics and Biomedical Engineering 2014




Pressure in the medial and lateral compatment

Pressure (MPa)

D= S

———— o
4

} ;-_5 9 8,5 1;1 ”5 I‘.6 Angle of malalignment ©)
36 126 216 306 396 486 576 MAD(mm)

A4 115 -9 65 -4 -l
504 414 -324 -234 -144 5.

Shear Stressin the medial and lateral compartment

> <

——Mediad Tibial Canilage
~——Latera Tibial Cartilage
~Medid Femoral Catlage

Stress (MPa)

=——Lteaad Femoral Cxslage

a4 18 -9 65 -4 1% 1 35 6 85 11 135 16 Asgle of malaligament (%)

504 -414 -324 -234 144 -S4 36 126 216 306 396 486 576 MAD(mm)

Reisse et al: Virtual osteotomies. Hillistrom lab 2014










45 y/o active guy with tibial and some joint convergence

St ©
B . L
1ge manually calibrated.
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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 Hizarov 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 1V, therapeutic study. See the




Preoperative vs. Postoperative
MAD: Proximal Group (mm)

Postop Goal 0 Postop Goal Overcorrection
Preop MAD

Medial Lateral Medial Lateral

P value <0.001

B s ==

P value 0.01 0.05 0.1

Rozbruch et al.: TSF for Tibial Deformity Correction; CORR 2009



Flexion contracture

Osteotomy

- Extend at
osteotomy site

Uni-knee

- Remove
osteophytes and
will gradually
regain flexion
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Protocol

EBI monolateral frame
mVarus deformities less than 10 degrees.

Ashfaq K, Fragomen AT, Nguyen JT, Rozbruch SR:

Correction of proximal Tibia Varus with External Fixation.
] Knee Surgery 2012, 25(5):375-384.




Patients EBI Frame




Patients were subdivided into two groups:
Neutral (MAD goal of 0 mm).

Overcorrected (MAD goal 10 mm lateral)



Preoperative vs Postoperative

MAD ( EBI)
Preop Postop Goal Postop Goal
MAD (Neutral) (Overcorrection)
(mm) Medial | Lateral | Medial Lateral
Average 21 3 S 5 10
Range 10-44 0-12 2-10 4-20
N = 36 15 8 1 12




TSF deformity parameters

Apex Apex Internal External
Varus Anterior Posterior Rotation Rotation
Avg 13 10 3 16 15
(4-46) (2-30) (5-15) (10-40) (7-25)
N= 57 19 8 9 16




Preoperative vs Postoperative MAD

(TSF)
Postop Goal Postop Goal
Preop MAD (Neutral) (Overcorrection)
Medial | Lateral Medial Lateral
Avg 39 4 (0-30) 5 (2-8) * 35 11(3-18)
(10-75)
N= (57) (23) (6) (1) (27)
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® There was no significant change
In ankle or knee range of motion.

® There was one complication which was a
collapse.



Discussion

® Our treatment algorithm of treating
proximal tibial varus deformities
of less than 10 degrees with EBI

monolateral

frames and more than 10 degrees alone or

In

assoclation with any of the sagittal or axial

plane deformity with
highly effective.

SF frame is safe and
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Ligamentous Insufficiency

200

<

ACL Insufficiency

- Decrease posterior slope I I I I I
PCL Insufficiency

- Increase posterior slope HE 115 Terision ofthe ACL (messuting sonsor i the sateromedial

bundle) in relation to the tibial slope. A measurable increase in tension

L]
L‘ L LaXItY was only recorded at a slope increase of more than 10°

« Correct varus

MCL laxity

- Correct valgus B | . ‘ ‘
-

10* slope 5° slope - 20" slope

Fig 11-5 AP translation of the proximal tible after transection of the
posterior cruciate ligsment (PCL). The posterior transiation (negative
values) was already neutralized ot an Increase of the tibial siope af
5% and was even inverted into anterior translation with further siope
Incknation
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W. H. Auden, Poet 1907-1973

“ Healing 1s not
science but the
intuitive art of
woolng nature”
Osteotomy 1s
more like
gardening than
carpentry




Realignment osteotomy

Alternative to arthroplasty
Prevent arthrosis when done early
In presence of arthrosis

- Improve pain

- Delay progression

- Make arthroplasty easier in many cases
Severe arthrosis

- Improve pain , gait, balance
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Future of




Knee distraction

Improved biologics
- Stem cells
- Growth hormone
- Cartilage growth factors

Future



Mgz gl Yol

LIMB LENGTHENING.COM

www.hss.edu/limblengthening




