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BACKGROUND AND OBJECTIVE

Background

• several articles have shown a variation in pre-arthritic coronal

alignment and a broad phenotype distribution in healthy knees and

knees with generalized OA using the CPAK and functional

phenotype classification systems.1,2,3

• The pre-operative and post-operative phenotype distribution for

patients with isolated lateral compartment OA undergoing a lateral

UKA has not been reported.

Objective

• To present the pre-operative and post-operative CPAK phenotype

distribution in patients undergoing lateral UKA.

• To compare patient-reported outcomes among CPAK phenotypes

and investigate a potential beneficial effect of restoration of pre-

operative CPAK phenotype.

UKA, unicompartmental knee arthroplasty; CPAK, Coronal Plane Alignment of the Knee



METHODS AND MATERIALS

The study comprised 305 knees (mean follow-up 2.0 years, mean age 64.0

± 11.0 years, 58.0% female), selected from a single-surgeon’s registry.

Patient selection

• Robot-assisted, lateral, fixed-bearing UKA between March 2012 and

March 2022.

• End-stage lateral OA (KL ≥3) with an unaffected medial compartment.

• Available AP long-leg weightbearing radiographs

• complete data on patient-reported outcomes (KOOS-JR, Kujala patient

satisfaction and likelihood on re-do of surgery) and implant failure.

Radiographic evaluation

• Pre- and post-operative CPAK phenotype 1 – figure 1, figure 2

▪ aHKA = MPTA – LDFA

▪ Neutral (aHKA 0º ± 2º), varus (aHKA ≤ -2º), and valgus (aHKA

≥ 2º).

▪ JLO = MPTA + LDFA

▪ Apex neutral (JLO 180º ± 3º), apex distal (JLO ≤ 177º), and

apex proximal (JLO ≥ 183º).

Figure 1.

Figure 2.

KL, Kellgren Lawrence; AP, anteroposterior; KOOS-JR, Knee injury and Osteoarthritis Outcome Score; CPAK, Coronal Plane Alignment of the Knee



SUMMARY OR RESULTS - CPAK

Pre-operative CPAK distribution Post-operative CPAK distribution



SUMMARY OR RESULTS - PROMS

• No significant differences in Post-operative PROMs between various

pre-operative CPAK phenotypes.

• No significant differences in postoperative PROMs among pre-

operative CPAK phenotypes that were either preserved or altered to a

different phenotype.



CONCLUSION

• Diverse pre-operative CPAK distribution, indicating that a one-size-

fits all approach might not be optimal for all patients

• No significant differences in post-operative PROMs among the

differing CPAK phenotypes

• No significant differences in post-operative PROMs between

preserved or altered pre-operative CPAK phenotypes

Reference to full-text article

Vossen RJM, Ten Noever de Brauw GV, Ruderman LV, et al. Large

variance in a lateral osteoarthritic population prior to and following lateral

unicompartmental arthroplasty: An analysis of knee phenotypes. Knee.

2024;49:97-107. doi:10.1016/j.knee.2024.05.010.

Published article:



REFERENCES

1. MacDessi, S.J., Bellemans, J., Chen, D.B.: Coronal Plane Alignment 

of the Knee (CPAK) classification. Journal of bone and joint surgery. 

British volume. 103-B, 329–337 (2021). https://doi.org/10.1302/0301-

620X.103B2.BJJ-2020-1050.R1

2. M. T. Hirschmann, S. Hess, H. Behrend, F. Amsler, V. Leclercq, and 

L. B. Moser, ‘Phenotyping of hip–knee–ankle angle in young non-

osteoarthritic knees provides better understanding of native alignment 

variability’, Knee Surg Sports Traumatol Arthrosc, vol. 27, no. 5, pp. 

1378–1384, May 2019, doi: 10.1007/s00167-019-05507-1.

3. Y.-H. Lin, F.-S. Chang, K.-H. Chen, K.-C. Huang, and K.-C. Su,

‘Mismatch between femur and tibia coronal alignment in the knee joint:

classification of five lower limb types according to femoral and tibial

mechanical alignment’, BMC Musculoskelet Disord, vol. 19, no. 1, p.

411, Nov. 2018, doi: 10.1186/s12891-018-2335-9.

https://doi.org/10.1302/0301-620X.103B2.BJJ-2020-1050.R1

