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Background and Objectives

= To compare, assess, and describe
— the phenotypic variation in the

coronal plane of knees affected by

isolated lateral compartment

,/” osteoarthritis (OA)

)

—\ . = To investigate potential gender-
\\\ specific and age-related differences

in functional knee phenotypes
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Methods

= This study comprised of 305 knees with symptomatic isolated
lateral compartment OA (i.e., Kellgren-Lawrence grade IlI-1V

and pain localized to the lateral compartment of the knee

= Radiographic measurements included the hip-knee-ankle angle
(HKA), femoral mechanical angle (FMA) and tibial mechanical
angle (TMA) (Fig. 1)

= Knees were classified according to the Functional Knee

Phenotype system’

= Phenotypic variation was analyzed by sex and age

Figure 1. Coronal Plane Alignment of the Knee (CPAK) classification
with nine identified CPAK phenotypes



Methods: Functional knee phenotype

1 Hirschmann et al. Functional knee phenotypes: a novel classification for phenotyping the coronal lower limb alignment based a the native
alignment in young non-osteoarthritic patients.

classification’

Table 1. Functional knee phenotype classification system

. . Average
Variable Alignment Phenotype Range value
Limb phenotype VARHKAG® 4.5 to 7.5° 6°

Varus
HKA VARHKA3® 1.5(6) to 4.5° 3°
Neutral NEUuka0° -1.5t0 1.5 0°
VALuka3® -1.5 to -4.5° -3¢
VALuka6° -4.5 to -7.5° -6°
Valgus VALuka9° -7.5 to -10.5° -9°
VALukal2® -10.5to -13.5° -12°
VALukal5® -13.5t0 -16.5° -15°
Femoral VARFMA6® 85.5 to 88.5° 87°
phenotype Varus
FMA VARFMAZ® 88.5 to 91.5° 90°
Neutral NEUrma0° 91.5 to 94.5° 93°
VALrma3® 94.5 to 97.5° 96°
Valgus
VALrma6® 97.5 to 100.5° 99°
Tibial phenotype v VARTMAG® 79.5 to 82.5° 81°
arus
TMA VARTMA3® 82.5 to 85.5° 84°
Neutral NEUTMA0° 85.5 to 88.5° 87°
VAL1MA3® 88.5 to 91.5° 90°
Valgus VALTMAG® 91.5 to 94.5° 93°
VALTMA9® 94.5 to 97.5° 96°
VALtMAL12° 97.5 to 100.5° 99°

The functional knee phenotype classification utilizes three variables —the limb phenotype
(HKA), femoral phenotype (FMA), and the tibial phenotype (TMA) — each defined with

their corresponding range. For each variable the data is presented in degrees. FMA,

femoral mechanical angle; HKA, mechanical hip-knee-ankle angle; TMA, tibial mechanical

angle.
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Results: Functional knee phenotypes

= Sixty preoperative functional knee phenotypes
identified; top 10% account for 63.9% of all

cases (Table 2).

= Most common functional knee phenotype:
VAL ka6 NEUEAO°VALTa3° (10.8% of knees)

= Tibial involvement observed in 68% of cases,
with 37% presenting with isolated tibial valgus

deformities (no femoral involvement)

Table 2. The ten most common functional knee phenotypes of knees with

isolated lateral compartment osteoarthritis

Rank  Functional knee phenotype :():tailS 1 nMilg 9 Eimf é‘;
1 VALika6'NEUrva0°VALTwa3° 33 (10.8%) 16 (12.5%) 17 (9.6%)
2 VALika3° NEUpMAO° VALTvA3® 29 (9.5%)  15(11.7%) 14 (7.9%)
3 VALika6° VALpMA3® VALTvAZ® 24 (7.9%) 7 (5.5%) 17 (9.6%)
4 VALixa6® VALema3° NEUTMa0® 22 (72%)  11(8.6%) 11 (6.2%)
5 VALika3° NEUpma0° NEUDa0° 19 (62%)  10(7.8%)  9(5.1%)
6 VALuka9° NEUpma0° VAL1va3® 18 (5.9%) 8 (6.3%) 10 (5.6%)
7 VALika® VALima3®° VALtwa3®  17(5.6%) 6 (4.7%) 11 (6.2%)
8 NEUnka0° NEUmMa0° NEUTMAO® 12 (3.9%) 6 (4.7%) 6 (3.4%)
9 VALmka6® NEUpMaO° VALTMA6® 11 (3.6%) 3 (2.3%) 8 (4.5%)
10 VALika3° VALsMa3° NEUDA0° 10 3.3%) 7 (5.5%) 3 (1.7%)
Total 195 89 106
(63.9%) (69.5%) (59.9%)

Top 10 functional phenotypes of knees with lateral compartment osteoarthritis.
The incidence of each functional knee phenotype is given in numbers and
frequencies (%), for the entire cohort and stratified by gender. FMA4, femoral
mechanical angle; HKA, mechanical hip-knee-ankle angle; NEU, neutral; TMA,
tibial mechanical angle; VAL, valgus; VAR, varus.




Results: Gender-specific differences

= Females exhibited significantly greater valgus

limb and tibial phenotypes compared to males

(HKA -6.4° vs. -5.4°, p = 0.02; TMA 94.4° vs.

89.0°, p = 0.005)
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» Females were nearly twice as likely to present
with combined tibial and femoral valgus
deformities compared to males (32.0% vs 17 %,

respectively)

-.Ill-u

Femur NEU Femur VAL Femur NEU
TibiaNEU TibiaNEU TibiaVAL

Femur VAL
Tibia VAL

Femur VAR Femur VAR Femur NEU FemurVAL FemurVAR
TibiaNEU TibiaVAL TibiaVAR TibiaVAR TibiaVAR
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Results: Age-related differences

Primary deformities in knees affected by lateral compartment OA

Isolated tibial valgus deformities Isolated tibial valgus deformities

37% of knees 37% of knees

Isolated femoral valgus deformities

31% of knees Combined tibial and femoral valgus Combined tibial and femoral valgus
deformities deformities

25% of knees 25% of knees

5010 70 years




Conclusions:

= Phenotype analysis using the functional knee = Females exhibited more pronounced valgus
phenotype system demonstrated a wide diversity phenotypes and a higher prevalence of
of coronal alignment phenotypes among knees combined tibial and femoral valgus deformities

with isolated lateral compartment OA
= Younger patients (< 50 years) predominantly

= Gender-specific and age-related differences were presented with isolated femoral valgus

evident deformities
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