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Abstract

Objective: To analyze the knowledge structure, hotspot evolution, and application trends of the Coro-
nal Plane Alignment of the Knee (CPAK) classification in individualized alignment for total knee arthro-
plasty. Methods: CPAK-related publications indexed in the Web of Science Core Collection from January
1, 2016 to March 19, 2026 were retrieved. A total of 159 publications were included. CiteSpace and
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VOSviewer were used to analyze publication trends, countries, authors, institutions, journals, keyword
co-occurrence, clustering, and temporal evolution. Results and Conclusion: Research on CPAK has in-
creased rapidly in recent years, with 66 publications in 2025. The United States, Japan, and China were
the major contributing countries. Research hotspots focused on total knee arthroplasty, knee osteoar-
thritis, arithmetic hip-knee-ankle angle, joint line obliquity, functional alignment, robotic-assisted sur-
gery, and artificial intelligence. The field is shifting toward three-dimensional assessment, ethnic var-
iation, and intelligent precision alignment.
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1. §

IR K71 % (Knee osteoarthritis, KOA) & — i WL IR AT G155, HURRIE A 0 15 B AT PRk 2k |
Bl RS SO IR AORE, IR b RN . R A0S 2 R ﬁf%%fﬁ/\ﬁlﬁ%[ﬂ’ﬂigﬁlZ*
KOA S A2 i it it e 5 520 o B N L2 bR it L IE e B, A Rygem S iR KR 2k
BAf1][2] TKA CECNZAR M KOA A R r 7730 AR R T UIRE. & ﬁ#ﬁf?—?%ﬂ$%?§ﬁi%
B RPN Z6(Mechanical Alignment, MA)F R — B & TKA B E &5, HH R ZEE R E KF
TGN N U K N7 R (0 ) R, T A KA AR S F A A (3]-[ 7] 2R, 127 VE bR HEAL R
TCiE 78537 SRR N G AR 22 7 (8]-[ 1] BRI, K2y 20% M B i R G ANHE, RINHE NIIREK
RAFRE N R MZIR[12]-[16]. PFHER, KA MA-TKA K5, FIHMD)REERFEEE RSB 702k
o ARG, PIRIEE SR H S 5 RE ISR, M-S EOR G ROR AR S A T =R 17]-
[19].

-
=]

TR ST T R A5 % 28 43 B (Coronal Plane Alignment of the Knee, CPAK)H Macdessi 2582 Hi, H Hbr/2il
AT AR AT RN AR AL, TR TR G DhRe kA S E W S E . CPAK B T RHTxk, @
WK E T X & AT, FHER PN SIS 8 BOREE - 8 - B (arithmetic Hip-Knee-
Ankle angle, aHKA)F15< 1 2k 7} /A (Joint Line Obliquity, JLO) [20].
Hitf A
aHKA = PNz v I8 F4 (Medial Proximal Tibial Angle, MPTA)
— Mzt 3 i B £ (Lateral Distal Femoral Angle, LDFA )

JLO = MPTA +LDFA )
o R S5 & BRI S BB, BRI AR T R 2 7 LR R A
aHKA: WHIAY(<-2), PArfY(-2°~2), AMEIEY(>2%);
JLO: T iz 8(<177°), HArBi(177°~183°), Tiisi iz (>183°).
PSR AR R 1 s
R RO ERAE MR FIE . BRIN . SEPH DL SR At X (A [ . HA, 5 E AT SR P ) ) KOA
NBEF & 3 S, o CPAK T AY, 11 AYRN IV BUE O H W[21]-[25]. T EMEIER, 142 KOA &

M
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FHrhiH WL CPAK R AY, TfEfd B AR DL 1T BN FE[26]. % 200 5o [E i KOA B 170 Hr 45
HRER, CPAK AW TF: 18 36.5%. IV # 29.0%. A 12.7%. I % 9.5%. V & 6.4%. VII & 3.5%.
VI A 2.0%. VI Y 0.4%, AWMEEH 1X H[27].
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Figure 1. CPAK classification pattern
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Figure 2. Schematic diagram of CPAK classification in Asian population

& 2. Wi AEf CPAK S EIREE
FH S PN TR A 1 P R 2 1) R 2 s i HLAR S Ju O, 2238 (N1 U X CPAK 73 Y (R A PR 347
WEE[21]. RS AR LU 240
aHKA = MPTA — LDFA 3)

SR e 1T 2498 /1 (Actual Joint Line Obliquity, aJLO); aJLO =90° — (LDFA + MPTA)/2.
o3 R BRI R R
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aHKA: WEIT(<-3%), Hr8(-3°~37), FMIZL(>3);

aJLO: THgiizmus(>3%), WL AY(=3°~3"), T Airimf(<-3%).

FH A5 205 ] T SN N LR AR T X 2R B (18] 2) [28]. AR, FERFIR NREP IR AN £ 5
DL[29], 3K T AR YR S B CPAK 43 24 IR (1 0 21 301

SCRRTER AR — M RN TE, AT RN R T A TR, ERegfnit i
ARG, BB RGUAC AI R R[31] [32], Fd i B M A SCHR ) 5 R 520A 73 (33] [34], M %
FHERARMER S . RE SO E SRR N H ) 2, (HER CPAK ISCERTTF =247 R R 4%
FRe. Bk, ARSI SO E S 5E, $8 CPAK AL 1) E ERFAE

2. EREHF®
2.1. ZERIRIR

WRNSRAY: F—EEME MEET 2026 43 7 19 HiFT T ZR

SCHREE RIS [ NERELE CPAK $EH LUK I BRI Ui dE, AU R ERER e 2016 451 A 1 H
22026 £ 3 7 19 HZEHHRRY) .

B FER 2 oRIR: A 7L BL Web of Science Core Collection (WoSCO)E A T B SCBR B 2 . k1%
G 1R R T HAE S R AR AR OT A RIFEZ, HFEERER ARG 2N .

WMRER: FHRARR.

R RRANBEN “ALL = ((CPAK) OR (Coronal Plane Alignment of the Knee))” .

R SRR AR E . SRR RV IRPRHIF 58 R AH S STk -

F LRGN SRS FRHAT N LIEE, HS CPAK @ k.

K2R SRR AL : WP RIRIRAT 159 S0k, AN 159 Ko

2.2. NiE¥RfE

INBRAE: 1 BEIRAEW I CPAK; 2. BTFE WA K& CPAK fE KOA. TKA. FEREHA
(Unicompartmental Knee Arthroplasty, UKA). S8 F PEAG AT R R IR s 3. SCHR AT 3R A 58 B8R
FR: 4. CERE S RO

HeBRPrE: 1. 5 CPAK 702K To R MISCHR; 2. R AR SCHR; 3. A B AN e B30k s 4. (W32 [ CPAK
R 9 32 AN AH D [0 SRR

2.3. REFH

H T AW SCRRTE 22 04, EEPPU SCRRI RS SE B8 E L AR S VE AV T S e, AN iAT
TSI RBT FUFTR PN . 11 2 BT U AL LSRRI AL INEE R, I r e, W58 3 AT it
JRRE o

2.4. WHRATEREN

M WoSCC %4l 2 5 4l AR s, RN A EIEE L 5. M. ER. TR KRS
KA T S IR S5 ke . TS N TR G 3 CiteSpace 6.4.R1 fl VOSviewer 1.6.20
B KR SCORBEIA L A k4 4 S AL 2 ARIEAT RS A AR B, DAk B R ORI 3 2K

2.5. AJL 4
KH VOSviewer A EZK . EE . HIM . WIT RO iR L& B, b0 oK/ ELRiR R
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L BEHEER . KM CiteSpace Bt 73T BRI RIS B Ia] I (AL A R BLIR 224k, WL IR 9 el IR Ar 3of
2> KW TR R A 5

3. &R
3.1. XETHIERR
ARFFHISA RIS 159 5530k, 2N THXG, $95 CPAK J HIGRBL MG, B M4 159
RS SCHRHEAT STk 2404
3.2. XEELCBEE

SCERTFE T A B oR, 7E 2016 4 1 1 1 HA 2026 45 3 H 19 HiE], H£ZEF) 159 55 CPAK
RIISCHR . W 1 R, 2SR R VAR AR HBUNA PR : 2016 HEAUK R 2 Fi, 2017 FERA K
WHERRRE, HEZE 2022 4E, FERCEHAL 10 5. 2023 EECEBIEED R &), BEEEIER
PIGKAEF, A 2025 ik 66 o 1K 3 EUMURIR 18 AT R IN ) (R 4E B R SCRE,  BIHIE T IX — 54k
TR RN . R SCE I R K R T 2R S AU O FE RGBT, #SL T CPAK E T
M FUHTIR B AT o

Table 1. Annual publication volume

F1.FEAY=E
R E] RER
2026 10
2025 66
2024 43
2023 23
2022 7
2021 3
2020 2
2019 2
2018 1
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Figure 3. Annual publication trend (from the Web of Science database)
3. FEANXEHBEGKIR: Web of Science HiEE)
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3.3. ERMEES(ES

4 J&or T CPAK W FT 0 i) [ 5 E) (4] 4(a)) SR 1A (&] 4(b) I E1EMZ . 3EA 28 /N E SEIZ 40
WURFE TAHRICER, HEATT 10 AL E S E KRR WA 2. Horh, RERERCEMERE, HASHEER
BEH S, JRPIE .

TEAEF GAEMZ (1 4(a)h, T RRIMUERRCE, MY R T EEM% . RE CPAK & R 1
H# “Macdessi, Samuel J” A/5/2& — AN B3 FZ 0T 5, (BEEIZRFEMEE T, HAEERRKREEE “Lustig,
Sebastien” M. MZEH O BAAE— MFERE . BEREE HTRDIGIRAFIEE, FEH “Papalia,
Rocco” + “Gregori, Pietro” il “Franceschetti, Edoardo” Z5/F # 2H il {HFER &, “Hirschmann, Michael
T7 782 1 RBE RO A, B OB R S HoAh S VR SRS ADoK s AHELZ R, “Klasan, Antonio” 5 “ Simon,
Sebastian” AEE N T — MNEUNMOUTRE, HEDKASMEER

BAVEM (1] 4(b)) R, 56 E 5L 2 1% U R A% O I DT R o A S B0 LR A T 90 V5 R
MEROFEE PE BA LSRN M2, #EEH, HﬁUEﬂLE%I#IE@kiﬁ#ﬂiﬁlﬂ*ﬁiﬁwbo ®
3L T CPAK BIFFE AU R 0™ B e i RIS s 2 4 BP0 5| Y B2 0 7 d ot (1 1 )
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Top 6 Authors with the Strongest Citation Bursts

Authors Year Strength Begin  End 2019 - 2026

Fang, Li 2019 1.19 2019 202]

Min, Weihong 2019 1.19 2019 202]

Han, Cajing 2019 1.19 2019 202]

Arai, Noriaki 2023 0.62 2023 2024 —
Bellemans, J 2021 0.24 2023 2024 —
Hirschmann, Michael T 2024 0.56 2024 2026 _I

()

Figure 4. Visualization maps of countries and authors. (a) Author collaboration network; (b) Country collaboration network;
(c) Top six authors with the strongest citation bursts from 2019 to 2026

B 4. ERSFEETRELEE. () (FEGIEMEELE; Ob) ERGIEMBENE; () 20192026 FH5IRIEE RS
HIET 6 fIfEE

34. FELVER. YR RIERATI S

NiE7ZR CPAK AU AL O 78 778 5 B2 R FEM, AT TR G B 1 A SRR AT+ 1 B 5 (R
2)s AZORHIHLRCEE 3) LB S e i RO T+ AR I T CGE 4)

Table 2. Top 10 countries by publication volume

® 2. ANEHRATHER

Ex RXE UEIEV SRR
USA 33 510 28
Japan 21 294 14
China 21 108 3
France 20 309 28
Italy 17 187 17
Australia 17 855
South Korea 16 147
Germany 12 144 18
Switzerland 11 135 22
Belgium 11 569 15

Table 3. Top 10 institutions by publication volume

3. AXEHRETHHA

BN RIXE CE[EN SRR
Hospital for Special Surgery 8 149 3
Aix-Marseille University 7 64 4
Sydney Knee Specialists 6 625 9
University of Basel 6 131 9
Campus Bio-Medico University of Rome 6 66 9
University of New South Wales 6 706 9
Seoul National University 6 36 1
Campus Bio-Medico University Hospital Foundation 5 66 9
St George Private Hospital 4 585 8
Kantonsspital Baselland 4 60 5
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Table 4. Top 10 journals by citation frequency in CPAK-related publications

F= 4. CPAK AR 3CRAHK 31 5TUR HE= BT+ HI T

TR BB X SRR
Knee Surgery, Sports Traumatology, Arthroscopy 1125 16026
Journal of Arthroplasty 495 10473
Clinical Orthopaedics and Related Research 389 8556
Bone & Joint 329 7303
The Knee 179 3670
Journal of Bone and Joint Surgery, American Volume 161 3730
Bone & Joint Open 132 2760
Knee Surgery 119 2777
Orthopaedics and Traumatology: Surgery & Research 110 2712
Archives of Orthopaedics and Trauma Surgery 103 2189

3.5. REIAR BRI R RALE S

2016 2020

2025

2026

Figure 5. Timeline visualization of keywords in CPAK research

[# 5. CPAK i3 X2 IRHIRT B2 AT 1L 72 4

5 AAT MG TE 30 R T 2016~2026 42 1H] CPAK QU AIHT FT I mle B AN s (18 R AR — i
R, T R RN AR S, AR 3 R R A A (G R BRVAR s IR I 1T BAIT ) o 7 T 1 322 2 3 7 SR [
M5 FRR, FELIIRIERBL T KBS . 28 CiteSpace FEHUIF4LAL T4 5 HES T4 M 1) S8k 3= R IR
N: #0 artificial intelligence, #1 pre-arthritic alignment, #2 knee alignment, #3 mechanical alignment, #4
functional alignment, #5 robotic assisted, #6 CPAK. 1%/ %% B ikiG Mt~ 10 7o 35 fsdtshal. 10
(I 7E AR T 2016 AEHT G IUIROGTY 714k BEJSTE 2020 % 2021 4F[R], CPAK AHIGHEFT I HEIE A
Ho R, BHAERCHE BB NS N TR RS T ARERGUR, SRR, XTHk

285 Th e S22 AR PRI AR ORH i B i ek

#0 artificial intelligence
#1 pre-arthritic alignme
#2 knee alignment
#3 mechanical alignme
#4 functional alignmen
#5 robotic assisted

#6 cpak
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3.6. XEFHMERAET
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Figure 6. Keyword visualization maps. (a) and (d) Co-occurrence networks of CPAK-
related keywords; (b) Keyword clustering map; (c¢) Temporal evolution of CPAK-related
keywords. Node colors indicate the average publication year

B 6. XBIATMKEL. (a)5(d) CPAK KEIRHLIMMFEIL; (b) KEIRRLE
DHEE; (o) CPAK X XBIANMEIEAES . TR eRRIEMPOTFILR
F5

6(a) GLILM 2 B 514 6(b) RIS KRB Z A RIOC &R, DT E X EMER T
CPAK AU 7 F i ERIE 7 AR AR OCHIA], R/ N AR e s 19 s B R R
NI R, L BRHAE S T LR AR XS EAR A, AN R B g S B T AR RS [ (R i AT SR
%, HABRIERTER 7RG R EF 0.

T 6(a)h, 42K (“total knee arthroplasty”, “kinematic alignment”, “outcomes”, “functional align-
ment”) B AET TR 515 PRIT 20 ¥ 858 2 (“arthroplasty”, “osteoarthritis”, “constitutional alignment”,
“aHKA”)E BRI R TIBA S KA, G KIS(“CPAK classification”, “coronal plane alignment”, “knee
osteoarthritis”, “joint line obliquity”)H fi7r T |73 KRG SR CTE S B I (“coronal alignment”,
“reliability”, “survival”, “flexion”)ii 55 | T R4l 5 T SRR 78, 1045 €4 B 5 (“TKA”, “functional out-
comes”, “satisfaction”) U]l # T~ LA B A O PPN A R R DR TG - ok, HAWENAT s & T s
EALEUE AR BVl DS B D 5

FE 6(b) PR H 38 2 PR (“artificial intelligence”, “mechanical alignment”, “CPAK”)i#t— D EHIE T LiAE
AR 7o AT R, 4 HT CPAK Uk O A — RKAZ O 78 3248 1) alignment optimization and
classification, 2) pre-arthritic alignment evaluation, and 3) the application of advanced technologies 4 7| /& 2 K
For N LR R S LA NG BT AR O B2 IEFF 222 T

AR, B 6(c)dt—E R T CPAK AHIC OB TR A IR (A1 E A, B oy s e AR SR T3 k3R
SEAR G 01T R ARSR I T35 e R [A] B T 58 (200 1) o X — IR () 2R 23 o PRl it B 0L b s R 17 TF 70 8 a5 i s (1]
HERS, UESE T IZ AU IR AL S 1K) ) BN & ) AR AN B AL S8 M 07 A . 14 6(d) Mt 1 Ot 1]
LI 2510 55— P T AR Ah SR L], FRIRSR 5L T “total knee arthroplasty” « “coronal plane alignment” Al

“mechanical alignment” %5 =A% /0o R A2 75 BN VR I 28 A 11 s A S5 X A Ao o

3.7. WEIBRFET 5 RO ERZOATHENT
SCHR AR 51 G 2 WAL S AR G2 ) B AR 7= Wt T m (R B BB bR . 9 T IR AN BT 535 St PR Ao
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277 JS(CPAK) U I RTTRZE 1)« R i A0 DL HLAE 4RO B HOR (TKA) AR 28 A% 0 B a3
ABE T T TG IRAMET 5 IRE R J 9 SOk X EEAR I SCIRAMUBEE T CPAK 70 )
FRARHLAS, AR SR A S EPRAL L MR R LU AL DR R REAL RS HEX SR SR IRV Bl . ARG

AT SCHRINVEAN SR R AL O N LR 5,

Table 5. List and core content summary of publications cited at least five times

5. WEIBRTMET 5 R E B0 ARHE

Fe PR N AETHE
Coronal Plane Alignment of the Knee (CPAK)  Z& 7T aHKA 1 JLO HJ4= ¥ CPAK REUFFIER 5170 ML
1 Classification: A New System for Describing FhEM. PR, @RARS OA EEM CPAK 710
Knee Phenotypes ML, HAE TKA #, KA P78 T MA
L Avithmetic HIA (allitA) Predicts the aHKA S35 B 5 Wl TR 615 A IS 64 1 5 T i g
2 Constitutional Alignment of the Arthritic Knee 2, FLAE AN [ OB T L 2 1 £ 2 2 B — 31

Compared to the Normal Contralateral Knee: A
Matched-Pairs Radiographic Study

Mechanical Alignment for Primary TKA May
Change Both Knee Phenotype and Joint Line

3 Obliquity Without Influencing Clinical
Outcomes: A Study Comparing Restored and
Unrestored Joint Line Obliquity

Validation and modification of the Coronal
4 Plane Alignment of the Knee classification in
the Asian population

Distribution of Coronal Plane Alignment of the
5 Knee Classification in Patients with Knee
Osteoarthritis in Japan

Geographic Variation in Knee Phenotypes
6 Based on the Coronal Plane Alignment of the
Knee Classification: A Systematic Review

Gender-specific distribution of knee
morphology according to CPAK and functional
7 phenotype classification: analysis of 8739
osteoarthritic knees prior to total knee
arthroplasty using artificial intelligence

Deep Learning Phenotype Automation and
Cohort Analyses of 1,946 Knees Using the
Coronal Plane Alignment of the Knee
Classification

Radiological Evaluation of the Phenotype of
Indian Osteoarthritic Knees based on the
Coronal Plane Alignment of the Knee
Classification (CPAK)

Maintaining Joint Line Obliquity Optimizes
Outcomes of Functional Alignment in Total
Knee Arthroplasty in Patients With
Constitutionally Varus Knees

10

TR

MU 5% TKA 2202 SE RS 1R 5 JLO, (X
e AR 445 =3 1 5 i

CPAK R AGHAEWMARE PR TIAESBEIT. ZA
TREAE TR AR M 0 2 S SR ERABURHEE b S B S 2 () A
FHIE

P AR OG5 8 e ILA A2 CPAK T Y, R
AU A7 E A I 0 2 i 0% 1T 2R AR R

TGRS AN [ 3t B X IR O R R A (1 R GV
7y AN E SN X 8] ) CPAK 3 AT A7 R4 i 25 72 57

Xt 8739 BIAHTF KT RS IAN T RENHT R,
SOV W4, T R S LA ST AR T 2R

KFTRPE 2 S BRI R R BAT T B3I AW
FEIHT T 1946 MBI CPAK 704, KILLIEE 5
BN, T K-L e 0 B T 5 AR

WY

XF BB O 2 BB IR SR TR IR R AP R T, K
ZHUBEATAE N B2 5 SR T L AR L

X EAENRREE, KA FA DAgEFRF JLO gEAZ101L
TKA HJ7 3% %7 R R 3R T E I RIS
JiE HHE T2 I PR 485 =)
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The importance of joint line obliquity: a
o loial ool it boudars 0 i sy 17 T . K BELME T
L IR e e 4 5
decision making in kinematically aligned total RS IE T R TR A R 2
knee arthroplasty
Arithmetic hip-knee-ankle angle and stressed X
1 hip-knee-ankle angle: equivalent methods for TEVPAL R AR T RS U260, aHKA 77758 /1~ HKA
estimating constitutional lower limb alignment  (sHKA)J5 7% B4 25 R0 A 7T bk
in kinematically aligned total knee arthroplasty
Pt aligmen n ol e lronsty gt kA UL, IS0 AL
W‘H,Iﬁb‘ S ::\//‘QE' P //?‘
13 resections: an analysis comparing mechanical, Hﬂ%ﬁz - RERIFEAE ST S 5 MEBDIRR
kinematic and functional alignment strategies [IESHREE
Lons g gt yndrsinae e e X 4,1 CT (e PRSI DU 07
14 line obliquity in comparison wigth compute(Ji e 5 CT AL, X ZRTRE AN YR 2o Rk et
| R Bl LEL (B ek e 0B 4
tomography: a radiographic study RHE, 1M CT fide BRI (0 45
Restricted Inverse Kinematic Alignment Better ) N ) )
Restores the Native Joint Line Orientation — TR 5 B T BR P [ 32 B 20 SR (1K A) 5 8] BT
15 While Achieving Similar Balance, Laxity, and # TKA FIZCR, RILIKA RS Ik & R AE ST 2677
Arithmetic Hip-Knee-Ankle Angle to Gap A, AR S B AR AL 18] Rt~
Balancing Total Knee Arthroplasty
Robotic-assisted surgery and kinematic
st o ks sty RASKAL gt T TRA RSN SIBL 56550
16 y):ap : gistry-nested, g by RUPIGERS: R THARTENR. SR SEHE I K Ak
multicentre, 2 x 2 factorial randomised trial ,
entre, 2 % &1 . 4 AR I A
assessing clinical, intraoperative, functional,
radiographic and survivorship outcomes
Multi-Planar Expansion of the Coronal Plane . .
Alignment of the Knee Classification? A — 5% T CPAK 43 BUTE SRR T FH e 7 T AH G 14 R B
17 Computed Tomographic Study Indicates No R, HERMHESEAELIHA T E LR EER,
Significant Correlation with Alignment FH] CPAK 4R FE 550K f4kAH 0
Parameters in Other Planes
Variation in knee balance as a function of KT HKA F1 JLO X HLa8 NHilh TKA BT P
18 hip-knee-ankle angle and joint line obliquity in ~ HI#T 7", A CPAK RYAfF/ERE ER, X
robotic assisted total knee arthroplasty R E ANAEAE & FH T A oS 1 B — 6 55 7
Kinematic alignment matches functional X B
19 alignment for the extension gap: a consecutive ~ — WK T ERIRT KA 5 FA — 84 i8R T W
analysis of 749 primary varus osteoarthritic # ELA AL R R
knees with stress radiographs
Distribution of coronal plane alignment of the )
20 knee classification in Chinese osteoarthritic and ~ FEHVE, @K AR5 % W2 CPAK IT &Y, TiE <1y
healthy population: a retrospective REF PO LSS CPAK T &Y
cross-sectional observational study
Phenotyping of the Turkish population o . X
21 according to Coronal Plane Alignment of the TELEH, #RAR T EE L2 CPAK T &L, 1MH %

Knee classification: A retrospective
cross-sectional study
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22

23

24

25

26

27

28

29

30

31

32

Constitutional and postoperative joint line
obliquity can predict serial alignment change
after opening-wedge high tibial osteotomy:
analysis using coronal plane alignment of the
knee classification

Tibia-first, gap-balanced patient-specific
alignment restores bony phenotypes and joint
line obliquity in a great majority of varus and
straight knees and normalises valgus and severe
varus deformities

How often do we alter constitutional limb
alignment, joint line obliquity, and Coronal
Plane Alignment of the Knee (CPAK)
phenotype when performing mechanically
aligned TKA?

Knees with anteromedial osteoarthritis show a
substantial phenotypic variation prior and
following medial unicompartmental knee
arthroplasty

Distribution of coronal plane alignment of the
knee classification does not change as knee
osteoarthritis progresses: a longitudinal study
from the Toei study

Improved accuracy of implant placement with
an imageless handheld robotic system compared
to conventional instrumentation in patients
undergoing total knee arthroplasty: a
prospective randomized controlled trial using
CT-based assessment of radiological outcomes

The coronal plane alignment of the knee
classification does not correlate with the
functional knee phenotype classification

Navigated functional alignment total knee
arthroplasty achieves reliable, reproducible and
accurate results with high patient satisfaction

Preserving coronal knee alignment of the knee
(CPAK) in unicompartmental knee arthroplasty
correlates with superior patient-reported
outcomes

Predicting valgus malalignment after
mobile-bearing UKA using a new method: the
arithmetic HKA of the arthritic knee

Three-dimensional joint surface orientation
does not correlate with two-dimensional coronal
joint line orientation in knee osteoarthritis:
Three-dimensional analysis of upright
computed tomography

R TR T IR OR S JLO £ N DT SO IR & =i
R ARHTOYAR J5 HELE T A2 A Hh i Tt

JEEALSE s TP ) B R R X TR (PSA) B AR R
TR 2 B A BN mR TR ) B A TR R ST TR
&, FFREAMERIE & HERE BRI TEAS LU H AL

WRFCN, HUON 7% TKA 238 2ok 2 508 56
LRMURIEE, HRCRHRA 1) CPAK R
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The pre-diseased coronal alignment can be FET SNSRI KL 53 % 150 A A8 T& 5575 %
33 predicted from conventional radiographs taken W R AR Ju2k, Honh P9 B IR T E R a8 ) T

of the varus arthritic knee 80%

A 4-year non-randomized comparative

phase-IV study of early theumatoid arthritis: ~ — yp e \ TR 377 1 15 e A NI MR
34 integrative anthropqsophlc medicine for patients S VAT R AR KA R A 22 ) R A

with preference against DMARDSs versus 18 1] DMARDs [1F5 150 7 0, A Bk 2 (9 2

conventional therapy including DMARDs for s HI1R RE X YT T X

patients without preference

Mechanically aligned total knee arthroplasty i N

oes not yield uniform outcomes across a ; NG it JI7 ROIEA—

55 ield unif 1l BB 75 TKA 7EA R CPAK AL AL 197 RO FA

coronal plane alignment of the knee (CPAK) H, Hd aHKA AN EE RG4S R E

phenotypes

Radiologic Assessment of Knee Phenotypes S L g g sk [ g B i
36 Based on the Coronal Plane Alignment of the %E;@ﬁﬁmé r\u,?_? EI{;E?;?SJ :DJILI‘EWE CPAKIH,

Knee Classification in a Korean Population RS - -

Impact of change in coronal plane alignment of BN, CPAK 4208 b2 A G TKA (45
37 knee (CPAK)) classification on outcomes of 5 S £ . - B [ S -

robotic-assisted TKA JRIFEMARR D, 2 BB IR AN

Individual Phenotype Does Not Impact the RTANFEA LB IS T+ TKA J7 RGE 0 R 7T 2%
38 Outcome of Mechanical Aligned Total Knee B, FEECXTSMBIE O RTINS 5+ TKA I, A

Arthroplasties for Valgus Osteoarthritis [ 2R T o e 24 45 JR) 356 5 38 R )

4. THig

AR AT RGMEL T CPAK AU LS W TC M s SR RN, FE 73 FRIL 1 % ATk iR
WK RIS E LSRRI FORAE . A SCRTHEHRR NS A SCR I A H . SRR 45
ERUEBE MR RS, U ARRIOT Fe iR 25 515 % .

4.1. FRES SR

ARUCCHERTH AR, H 2021 4F CPAK 70 B R Ged th LIR,  AHSCHE 70 S 00t PR 3 5k i) a8 3,
RICEM 2023 I 23 FEOE A 2025 1 66 F(14 3). X — KT bR E G ZAUEOE AEEAL I BB IR R
B B e R B2 A I PR ISR R Bt . o JR A% 0 BRE) #E T, CPAK A& 3 ikte4t MA RFRIE, $5nl2
FR R ETIE 20% A J5 AN B2 ) R BRI IRIE 7 %Mk RiB IS B G aHKA 5 JLO 4, W T —F 4
MIARBTHRIMEZE, & AE KBRS T I ARAG[35] [36]. MISRSCHRA SCE Y, i — P EIIE T 22 R0
CPAK It RSB RTZ AR, JCHREEE ARG DR RS 5HTHEZ W E T . XS CPAK
B TR T MR AR I B AR — MR A S I PR & [4] [37]-[43]. (EAERERZ, HAET CPAK
FHPOE G KA PRI T H IR E, 5P NI TR 6K REVIMHE K. (5T RI7 AU
TR BRI 2, TIHLES N R GRS Z oK PO B R 58 OB VIBR 5 18] B~ 5%, Kt CPAK Il
PRI HMEAENLES N TKA B A — 0Ok X iR TIL4EK “robotic-assisted surgery”  “functional
alignment” 25 SCHA] HH AR S0 35 0 N B 4%

SR, H AT CPAK AHIHTFTAT LA BVERIE FE AN EAR 2 0 AT 32, e ot B TS 1 B LGS RE AT 7T AR AN
JBo ZHUR TR EIIEAAEWE, MR T AR CPAK AR R BIEmMKIAThREL /. DS E
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4.2. EFsPMESHLEE TR

EXAEREIE SR, EESHEAFIAE CPAK SUHE Ti%.0F 36, F. H P E [FEFE R 1S
FEEREEH, B2 51E)Z10, Papalia 5 Gregori HIAERR T 4 aTfiGik. B R K% 7T RS
Hirschmann 7ER %% HORTE 7GR “Mrd” AR, ARCRBGEA R M % M CPAK 7324 & 1% Mac-
dessi AR T AN & R AT Lustig FIBN . ERERAZE, LL Klasan AR B3B3/ ] BASMB EME
b, BRI B R IA] R TR A 4 A Xl E . BE T, AROR AR AT R M IR S AL BE 42,
BTz B E 2 0 AR, DAESNIR R EEE 3L = S50 bR HE R g — . 35 AT A 8K A R
FROUSEHAT, W RES FURCRL ST R OCTT B P . 2 D IMEIR R UL NHE) TKA P&
Ko Ah, MacDessi T4 022 ZIARE KA 1EM LS, W2 | CPAK HIg [ PREAL 178 5 Im R AL .

AL Z N, T E IRk BAR R CE I KOE, HEPREERETIAH A 2 . H RPN 75 2
LT AEARE CPAK ZpARHIE S BB IR, T i ot & i e PR I R A 78 07 T AT AR AE — E 2258

A, HarA R BB “functional alignment”  “restricted kinematic alignment” S5A & i AR &
FRTE ARG —IE X, XA RN R T B AR — E . R, ARSRATIRR L N4 — 1) CPAK AH
RARVEAR R AR AL TS, DA R AR o0 2 (B i m Bk

4.3. MRARRIE D

SRR ] I [|) 2 I (] 5)TE M 2) 80t T CPAK BIF 78 i) ik 4 5 AN RR I B o AR R - 5K
HETIERME S AL E (U “knee alignment” . “mechanical alignment” YA “CPAK” 43T KRG Al £
SR, IXUCELARB SRS, (EAERFERAA ST S OR B R AR T T, AR AR ) SR AR B T A%
A MA JeILH T BN, B, BEARECEDRIERED SHEARR LR . EidgIN “Dhae
47 KSR RATNIEL” AR, IR T TKA RATIRIFRS R . 4ai et s o H
RET “DBNFHI” HARE “ANTHEGR” FREREG. NTEBHEARKRE, N CPAK KR HZ)
o BUERAE TR T RE . BT IR EE S SIRAL, WU RS SR R 14 1HE aHKA K JLO 24,
TSI R AR KT o IXMEOR BRI BRI 42 I & — 2k, &G B THES) 2 Th OBk FE 1)
BT,

5 FEE, HLAs N FARM KR — D3I T CPAK fEIR IR N . ML gdetl, s
N ZR 48 B SRS A S I B DI R 5 S 201, AT S 4200 J AR IR ST I8 3 R4S - (Rl , CPAK
58 N Bh Dy aext e 18] 230 H B R FUR RS . X—JERaHARY], ImKNH IEZH R AL 5
TEFFARMRR, 73 ST SR RS AMEAL DI RE TS 8977 ) ATk . SR (1] 6(b))idt— 2B
UE T IX— 2 RS X s . RSSO SR, AN TR ARR) SR NIELMEEERR) S HiE R
FH I ETHAL, SUEFEIR, HLES NGB T AR R TR RS I R M A AR L. (TR R,
A ARGEARAB AR R EZ R CHaE M. B0, CPAKIT BAEDUR ANTFEH & Hhik=1(36.5%, H
aHKA <=3 R ANE), RSN 2 IS MR A2 . X R 25 I NS o, dE— 2B EpiE
T4 CPAK 73 M R Gk AT A 12 1E 5 @ il e D oK, RV AR ST FL At SR o ) i e H BT v 47
RNIAE . W UHTHH U HERE, Rk CPAK S r] G F 2 T LU LA 1) BT N TR RERIR
MM E 34 CPAK 408! 2) CPAK 5 =48 B Tgs & 3) AFEFER Kt XN B 73 83 F4s
1Es 4) ML NFHBIDIREXT A HESL It ; 5) bG8 1835 JIm IR 45 = A A A T ASE 2 A 4t o

Ak, BEENESNSFIEAR. 4G EE LANBB I EE KR, Rk CPAK B 7t n] BE& T H
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AL B AT REE AL, T HES) TKA HEN RS HE A MA LI AR

EREERRZ, HATRT AR CPAK KRR B 7 2R Z AU LG, AR I —EF Lo
FR I U AERF SR A TLO A3 B T 8 DU REK R, 111 55— LeE ST WA D AN R 2R 2R ] (1 ek PR 45 ) 22 5 AT B
PRIk, CPAK FEI PR A 1 5 A 1 PR AT 7 BE 2 v ot B F T i — 2D Bk

5. &g

ARV E TR T CPAK FIBF RS &, UESE 1% 0 Y SR 45 72 R OG5 B BoR thl H AN E I IR AESE
FLAEHES AL T 2 SRS (KA/FA) YR JFA SR 118 Bl 2R AE DA S 585 i R U 7 T A% 1 SR8 E T oK
RMIARATIRII 20N I, NP S5 N 2R BN G &, A LR BRI AEIHL S N H AR A
SEHLHT T ARA W T ARG LR ORBE . 21T, WOOR)E 5 36 [F 2 35 72 1 0 00 o5 4 2600 32 s fir, Jerp
Macdessi /& &% O R &7 EE, MHRBRTFEES KK T (Knee Surgery, Sports Traumatology, Arthros-
copy) » FIRZYEN K ASIL RS, CPAK AU LI M AL AMEAL T TSR (AR o, DR HR 2 O i
A k.

6. EPRMY

RIRKT CPAK HISCERUE B 22 T A — @ M2 R . %, 7ERERIEDTHE, RE WoSCC
HAEARUTBERAZOHAL, HAR AR T Web of Science Core Collection (WoSCC) 5 di [, X Asn] i
Ho I 228 I 040 AE S TE b A DXL TS AT AR G SCHR o LR, G ANFEARAEAE W I s ey . =il
ANBERPRCE 405, ik BRSNS ER =, XE— e RS T AR g
AR ENE . 5, A SCEROK 2 R A BIBERT 58 500, Bk = e o B I ATREEBA BRI 78, DAk —28
BSE CPAK 73 BB KN A A7 3 [ B DhRe T a VI SEsgmi . defia, S2FR T 2026 45 3 H 19 HER R
BUEHE, H95 Bo KR PSR AR BEANR IR M. REAFE FIRFRIR, RO FKR RN 7 %908
VRN B, AR SRIIRIGIR R B0E 1 R SL AT,
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