Reliability of Preoperative Planning Method
That Considers Latent Medial Joint Laxity
In Medial Open-Wedge high Tibial Osteotomy
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Introduction

; » Medial open-wedge High tibial osteotomy (MOWHTO)
. established procedure for early medial OA in relatively active patients.

 Although several techniques for preoperative correction planning to obtain accurate

alignment, unexpected correction errors remain unresolved.

* The factors associated with coronal correction errors in MOWHTO are still unclear.
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\ « Soft tissue laxity recognized as a crucial factor affecting correction error.

4

L L L

\ - Medial joint laxity
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17 . represents the changes in joint line convergence angle (JLCA), affects soft tissue correction.
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Purpose

* (1) Quantify medial laxity and develop a preoperative planning method that

considers medial laxity

* (2) Develop an equation to reduce coronal correction error in terms of

preoperative medial soft tissue laxity.
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\ * Hypothesis
\\ . conventional Miniaci preoperative planning method has a risk of overcorrection for
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MOWHTO as compared with a method for medial soft tissue laxity reduction planning.
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Methods

* Study design / Subject

- 117 patients (139 knees)

- Conventional Miniachi (47 knees), Latent medial laxity reduction (92 knees)

* Surgical procedure

Screened
- Targeted postoperative mechanical axis (MA) was 3° valgus 154 knees (131 patients)
| conventional cchniace
- Biplane MOWHTO was done 2 e
. 5 2 Ligarlw('lent injury History
- 6 knees

- acceptable correction : valgus range of 1.5t04.5°

Revision operation due to
revarization
- 3 knees

- overcorrection: > valgus 4.5°

Cosmetic surgery
" - 2 knees

Short follow-up (<6months)
- 2 knees

- undercorrection: < valgus 1.5°

139 knees (117 patients)
Enrolled
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Standing whole leg radiograph

Valgus stress radiograph

............
...........

Varus stress radiograph

e. Latent medial laxity (A JLCA valgus)
= (JLCA in valgus stress radiography)
- (JLCA in standing whole leg radiography)
= (Valgus 2.6°) — (Varus 3.0°)
= (+2.6°) - (-3°)
= +5.6°

f. Latent lateral laxity (A JLCA varus)
= (JLCA in varus stress radiography)
- (JLCA in standing whole leg radiography)
= (Varus 3.3°) — (Varus 3.0°)
= (-3.39) - (3
=-0.3°

Planned coronal correction angle

or

TCA - %AJLCA

UalSus

TCA

AJLCA catgus

* Preoperative planning (Miniachi & Latent medial laxity reduction (LMLR) method)
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Mechanical axis
(post-op)

C Real correction angle in navigation :

Valgus 2°(+2) — Varus 6° (-6) = Valgus 8° (+8)
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Results

* Demographics & post OP mechanical axis

Characteristics and Radiographic Parameters®

Knees, Mean (Range)

Total (N = 139) Miniaci Method (n = 47) LMLE Method (n = 82} P Value
Age v 54.4 (33 to 65) 53.66 (33 to 64) 54.TB (36 to B5) AT8
Male:female® 45:91 13:34 A5:57 203
MA on standing XK, deg”
Preoperative —58.46 (-5.0 to —18.8) —T7.83 (-6.1 to -12.T) —B.TB (5.0 to -18_8) Kiyy |
G-mo postoperative 3.97(-1.5 to 10.4) 4 87 (1.5 to 9.8) 3.51(-1.1 to 10.4) Ry}
JLCA, deg”
On standing-leg XE 352 (-128tn 1.1) —3.24 (-84 to 0.2} 367 (-128to 1.1} DE5
On valgus stress XR 1.13 (-2.2 to T.6) 1.19(-1.5 to 5.7} 1.10 (-2.2 to T.6) 768
On varus stress XR —5.18 (-12.1 to 0.9 —4 B8 (-8.7 to —0.9) —5.34 (-12.1 to -1.0) 182
AJLC Aoy, deg” 466 (0.8 to 16.8) 4.44 (0.8 to 10.1) 4.TR (1.2 to 16.8) b
AJLCA .. deg” -1.67 (—4.4 to 0.7) —1.63 (—3.3 to 0.3} -1.68 (—4.4 to 0.7) B0g
RCA, deg 9.94 (6.0 to 20.0) 10.23 (6.0 to 16.0) 9.79 (6.0 to 20.00 338
~ TCA, deg 11.46 (8.0 to 21.80) 10.83 (8.1 to 156.7) 11.78 (8.0 to 21 .8) 071

correction angle; TCA target correction angle; XR, radiograph.

*No. of knees.
\ “Positive values denote valgus alignment, and negative values denote varus alignment.
/4

N “Bold P value indicates statistically significant difference between methods (P < 05). JLCA, joint-line convergence angle; AJLCA,
\ difference in JLCA between standing and valgus stress radiograph; LMLER, latent medial laxity reduction; MA mechanical axis; RCA, real

7/ .. . . . . .
/7 | » The Miniaci method showed a higher incidence of overcorrection

,? than the LMLR method at postoperative 6 months (P = .0006)
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Postoperative Mechanical Axiz Qutcomes

After Each Planning Method®

Total Miniaci Method LMLRE Method P Value

Acceptable® 84 19
Owercorrection 47 26
Undercorrection B 2

L0006

“Bold P walue indicates statistically significant difference
between metheds (P < 05). LMLR, latent medial laxity reduetion.
"Defined as mechanical axis within a valgus range of 1.5° to 4.5°.
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Frequency

LMLR

Miniaci

1.
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Post-operative MA at & month

Group
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Results

Subgroup Analysis According to AJLCA,,..."

Method, n (%)

AJLCA, s Miniaci LMLR P Value

>5.6° L0008
Acceptable correction 31214 25 (73.5)
Overcorrection 11 (78.6) 9(26.5)

<b.5" 017
Acceptable correction 16 (51.6) 40(76.9)
Overcorrection 15 (48.4) 12(23.1)

Multiple Linear Regression Analysis
of the Real Correction Angle”

“Bold P values indicate statistically significant difference
between methods (P < .05). JLCA, joint-line convergence angle;
AJLCA, difference in JLCA between standing-leg and valgus stress
radiographs; LMLR, latent medial laxity reduction.

Unstandardized Standardized
Coefficients Coefficients
DV: Explicative Variable B SE (B) B P Value
RCA

Constant 0.596 0.376 11%
C2 89 0,036 K1 O

“R = 0.942, R* = 0.888, adjusted R* = 0.885; P < .05. Bold P
values indicate statistical significance (P < .05). DV, dependent
variable; JLCA, joint-line convergence angle; AJLCA, difference
in JLCA between standing-leg and valgus stress radiographs;
RCA, real correction angle; TCA, target correction angle.

Intermethod ICC Values of Each Simplified Formula
Versus Ideal Correction Angle Method”

DV: Explicative Variable

Intermethod ICC (95% CI)*

Regression value
Miniaci
TCA - AJLCA, .
TCA - “%AJLCA, ...
TCA - 'AAJLCA, . 1gus

0.881 (0.822-0.921)
0.819 (0.733-0.879)
0.976 (0.964-0.985)
0.992 (0.988-0.995)

“DV, dependent variable; ICC, intraclass correlation coeffi-
cient; JLCA, joint-line convergence angle; AJLCA, .. difference
in JLCA between standing-leg and valgus stress radiographs;
TCA, target correction angle.

*Each ICC value, P < .0001.
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7 : Target correction angle — 1/3AJLCA, ;s

- Multiple linear regression with a stepwise selection model revealed a high correlation coefficient

\ : Adjusted planned correction angle = 0.596 + 0.891 x Target correction angle — 0.255 x A JLCA, ;45

\ - Upon simplification equation showed the highest inter-method ICC value (0.991)

while the Miniaci method showed a relatively low ICC value of 0.87
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Discussions

* Miniaci method has a tendency for coronal overcorrection, especially for those with

high-grade latent medial laxity (AJLCA >5.5°).

valgus

* Preoperative correction planning that considers latent medial laxity should be used.

Adjusted preoperative planning correction angle
= 0.596 + 0.891 x TCA — 0.255 x AJLCA,uigus
or, alternatively.
TCA — "5AJLCA  aigus-
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Ogawa et al. AOTS. 2016

 large change in JLCA from before and after MOWHTO may suggest alignment overcorrection.
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Discussions

* Preoperative valgus stress can mimic the postoperative valgization status of the proximal tibia.

« Consensus on the effect of medial laxity and varus angular deformity on overcorrection,

but the relevance of latent lateral laxity is still controversial. Lee DK et al. KSSTA. 2020
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 Although there is no clear study on the gquantifying effect of medial laxity,

N

N - 1 °of valgus overcorrection was related to every 2.5 °of JLCA. Kim SH. Knee. 2017

L 2

\ - 1.3 °is almost equal to a mean JLCA change of 1.2 °° Park JG, KSSTA, 2020

» Considering these values, we developed a simple formula of subtracting

one-half or one-third of the JLCA from the TCA.
2P
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Conclusions

MOWHTO.

* An equation that considers medial laxity can facilitate a preoperative plan
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i ) * The conventional Miniaci method has the risk of coronal overcorrection after

for optimal correction during MOWPTO.
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