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Pre- and postoperative Coronal Plane Alignment of the Knee classification
and its impact on clinical outcomes in total knee arthroplasty

By T. Konishi, MD*, S. Hamai, MD, PhD** | H. Tsushima, MD, PhD, S. Kawahara, MD, PhD, Y. Akasaki, MD, PhD,
S. Yamate, MD, S. Ayukawa, MD, and Y. Nakashima, MD, PhD

Aims:

The Coronal Plane Alignment of the Knee (CPAK) classification
has been developed to predict individual variations in inherent
knee alignment. The impact of preoperative and postoperative
CPAK classification phenotype on the postoperative clinical
outcomes of total knee arthroplasty (TKA) remains elusive.
This study aimed to examine the effect of postoperative CPAK
classification phenotypes (I to IX), and their pre- to postopera-
tive changes on patient-reported outcome measures (PROMs).

Methods:

A questionnaire was administered to 340 patients (422 knees)
who underwent primary TKA for osteoarthritis (OA) between
September 2013 and June 2019. A total of 231 patients (284
knees) responded. The Knee Society Score 2011 (KSS 2011),
Knee injury and Osteoarthritis Outcome Score-12 (KOOS-12),
and Forgotten Joint Score-12 (FJS-12) were used to assess
clinical outcomes. Using preoperative and postoperative antero-
posterior full-leg radiographs, the arithmetic hip-knee-ankle
angle (aHKA) and joint line obliquity (JLO) were calculated
and classified based on the CPAK classification. To investigate
the impact on PROMs, multivariable regression analyses using
stepwise selection were conducted, considering factors such as
age at surgery, time since surgery, BMI, sex, implant use, post-
operative aHKA classification, JLO classification, and changes
in aHKA and JLO classifications from preoperative to postop-
erative.

Results:

The preoperative and postoperative CPAK classifications were
predominantly phenotype I (155 knees; 55%) and phenotype V
(73 knees; 26%), respectively. The change in the preoperative
to postoperative aHKA classification was a significant negative
predictive factor for KOOS-12 and FJS-12, while postoperative
apex proximal JLO was a significant negative predictive factor
for KSS 2011 and KOOS-12.

Conclusion:

In primary TKA for OA, preoperative and postoperative CPAK
phenotypes were associated with PROMs. Alteration in varus/
valgus alignment from preoperative to postoperative was rec-
ognized as a negative predictive factor for both KOOS-12 and
FJS-12. Moreover, the postoperative apex proximal JLO was
identified as a negative factor for KSS 2011 and KOOS-12.
Determining the target alignment for each preoperative pheno-
type with reproducibility could improve PROMs.
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Osteoarthritis Outcome Score-12 (KO0S-12), Forgotten Joint
Score-12 (FJS-12) #{HiH L 7=. flini & fhitk 04 FAEmiH: X ##
1% % T, arithmetic hip-knee-ankle angle (aHKA), joint
line obliquity JLO) %I L, CPAK 2D X %L 7.
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JLO Z3%H, aHKA 73¥H# KO JLO Otk 0%t x £ D
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fhipmiFic CPAK 438 phenotype 1(155 &, 55%), flitkid
CPAK %37 phenotype V(73 I, 26%) Th -7z, aHKA 435
M &Mt L L Tnb Z EiE, KOOS-12 5K FJS-
12 DOAEEAOTHEFTH D, flithic JLO A apex
proximal T 5 Z &%, KSS 2011 & XU KOOS-12 OEE X
HOTHUR T TH -7z [ZZRDESHT]. [Mann-Whitney U
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Fig. 1

Diagram of the Coronal Plane Alignment of the Knee classification,
developed by MacDessi et al.’ aHKA, arithmetic hip-knee-ankle angle;
JLO, joint line obliquity; LDFA, lateral distal femoral angle; MPTA,
medial proximal tibial angle.
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