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Abstract

Objective: To investigate the imaging and recent clinical outcomes of personalized total knee ar-
throplasty in patients undergoing primary surgery for osteoarthritis of the knee. Methods: This
study was a retrospective cohort study, 299 patients with knee osteoarthritis in the Department of
Joint and Sports Medicine, Affiliated Hospital of Jining Medical College were selected as the study
objects, and the patients were divided into the conventional group (n = 152) and the personalized
group (n = 147) according to the different ways of receiving surgery. Patients in the conventional
group were treated with traditional total knee replacement, and patients in the personalized group
were treated with personalized total knee replacement. Comparative analysis of the two groups of
patients before and after the operation of the lower limb force line, the prosthesis position, in-
traoperative thumbless experiment pass rate, intraoperative tibial trial mold lifting off the positive
rate, the operation time, hemoglobin, the United States of America, New York Hospital for Special
Surgery score and other indicators. Results: Compared with the conventional group, the postoper-
ative plain radiographs of the personalized group suggested a better lower limb line of force and
prosthesis position. The pass rate of thumbless test in the personalized group was significantly bet-
ter than that in the conventional group, and the difference was statistically significant (P < 0.05).
The positive rate of tibial trial lifting in the conventional group was higher than that in the person-
alized group, and the difference was statistically significant (P < 0.05). The HSS score in the 3rd
postoperative month was better in the personalized group than in the conventional group, and the
difference in knee function score between the two groups was statistically significant (P < 0.05).
Postoperative Hemoglobin in the personalized group was significantly higher than Hemoglobin in
the conventional group, and the difference in postoperative Hemoglobin between the two groups
was statistically significant (P < 0.01). For the remaining indicators, the difference between the per-
sonalized group and the conventional group was not statistically significant. Conclusion: Compared
to conventional total knee replacement, personalized total knee replacement achieves a more opti-
mal lower extremity line of force and prosthesis placement, and demonstrates better short-term
clinical outcomes. Personalized total knee arthroplasty is a viable surgical option in primary total
knee replacement
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BRI E A DR [1] [2], B R B 4E ETHAA[3]. KOA B &7 5T Ab B2 B « I Bl BRI ZERE IR
T E I B B O R [4]. 12 B A R A O O AN T EIRAT AR, AR TN B R DL ROk
IV IS RE PR AR, NI 51 AR RIEAR[5] [6]. ARG B 4 AR (Total Knee Arthroplasty, TKA)# /14 KOA
B — R BT F B 7] ABAR IG5 20%7 47 1) B RE IR MR AS B 2 [8]-[10]« TKA #H H i i
Ui /B 1 (Valgus Cut Angle, VCA) 5 IR & V- & 5l /i PTS (Posterior Tibial Slope Angle, PTS)X Tk &
NI R EE[11]-[14], AHLAFTA0 ff BERC R RESR AR BRI R IR 2R, N A3 40 AN —[15]-[19] -
AT TAT AN 7% KOA B I RIT BORGAAR 2 BORMEAT X L AT, B4R, BIERN
TKA 3] — PSR I 7 %

2. #RERE
2.1 —EER

NbRME: 1) PR HigahE¥RhEFE 5 EAE. Bl REEM K. 2) T mEMEi e, -
PR SR TR IS, RM S . EKATEE. 3) AHHEF Kellgren-Lawrence B %1 X £k E7r 2
NIV WO EEEE RN 58, AVIRIEOCT Bk, 4)A 56 BIAR AR ZORT fEIEAl .
HEBRARAE: 1) SHFA BRI AR BOCTEUEOCERR . 2) SRELME G R IR 2 A AR Y
MR R . 3) AR FETRIBE U A RS, A )™ EE S INBOCT I S BOLEAT R AT AR = & .
4) BEAEA RSB BATIR KT A RIME F RGN . 5) AIEL BB IR 2 KA HAFE ™ E I RIE,
To 52 FARIT i 1 8%

[ P4 43 AT 2021 4 9 H 28 2023 4F 5 % 7 = 2= e it I 12 5 55 15 538 3 B2 2 RHUA IFATHIIR TKA F
A1) 330 ) KOA i, 4 LRI ANFIHERRbRUETT 2, 299 Il BFHWNAWF 5T, Hh Bk 04 i, <otk 205
il o WRHE B T2 TR T AN A B 40 % 4 (n = 152) 530082 (n = 147).. PI4LER R 7EE 7] (x2 = 0.482,
P =0.488). Afl(x?=1.223, P = 0.269). 4£#4(t = 0.110, P = 0.913). & =i(t = —0.490, P = 0.625). {AH(t=
0.459, P = 0.647). BMI (t = 0.794, P = 0.428)%5 Jj [ 3470 i 3 14 22 5 (LA P < 0.05 N2 F7 B A Gt 25 ).
M 1o

AHIFFE L B T 2 24 B A PR 51 2> H fIL(INMC-Y X-2024-135), F#4 5 o A [F & . B s AR
KEAa%E TR R,

Table 1. Comparison of the general conditions between the personalized group and the conventional group
1 MERESERE—RIFRNGERITEL

PER(F ) R () EI(R) & % (cm) A (Kg) BMI (Kg/m2)

AEAAE 49/98 67/80 65.65+6.58 161.15+8.38 69.55+1043  26.73+3.45

WA 45/107 79/73 6557 £6.13  161.59+6.97 68.99+10.62  26.41+3.68
t B/ 0.48 1.22 0.11 -0.49 0.46 0.80
P {H 0.488 0.269 0.913 0.625 0.647 0.428

22. 3

NP G T AT AR A A . PR SE H A7 [ 58 1) 4 BE | EAE B R AR R ). BT
B AR B 5 A8 AL o R AR ST T IE R DI T, PO OS2 N 4, T 253 A R AN TR0 F) s
REEE TR REMWEE: 1) WA HE SRIRE ME 3. JM 6737 B il v s s 2) M
P2 R HTIN R ) VCA (E VBB MR E M 2, AR PR S 2 23] B4 (Balanced Gap Techniques,
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BG)Hfi & e A fi FEIEAT e B s B s /AP I 5, RS it 900, #IT-Figas, @itk
(WA )RARIE B 9 A 7 1148, s T DU E PO SRR S T BB A e A, ARG
KANEIER “4 6 17 BE TR, WESHUE G SEITA B T E b . RE . 1) 0.
I ARER R B E A, HERCE IR B EE R, JERBE AR, BRI E SMUE A S
JEE TR AT o BEAT I E 3 RO B G MR 2) MR IR ARATINER PTS M, AR E
(2 Bl A bt B E V) E AR, FFARHE T AR o (0 SE R et S A A B AT TR, AR
HRMKGPFERETAT, DHFREERVIE. REEBETERPBHATT . REBIHSE.
2.3. MAIERR
2.3.1. 8% - B - BRA(Hip-Knee-Ankle, HKA)

EFRIR T ORI ER OGS Hh 0 1 BN R B U, R DT O R R B Sk o O sOZE R R R I B LG
B, PRASH LB S £ B g - I - B, HKA <180 AN #, HKA>180° 4N, HKA fi HArl
v 180°; FIEARAL 3 LAY AERAR[20]. EARMIE WL 1(a). 1K 1(b).

(a) RAT HKA; (b) K5 1 H HKA; (c) KR#fPTS; (d) RJ5 PTS; () AF 1 H mLDFA. mMPTA; (f) K51 H
FPFA: (g) RJ5 1 H LFCA; (h) RS 1 H LTCA.

Figure 1. Imaging observation indicators before and after total knee arthroplasty

1. TKA R &F N E+R

2.3.2. BEE&R/RMAPosterior Tibial Slope Angle, PTS)

R B R BRI 5 AE K2k (Anterior Tibial Cortex, ATC)/E NFEAR S izk, ARuTA G205 LA
REFEANMLZ%. REVFEEIE TN UG ANSHEIRME, ULSHEIRMES S8 & T2 N MR R
A BINAS S Bl T 6 Ja Wi FE[21] . BRI & LI 1(c).
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2.3.3. BB mimshMU A (Mechanical Lateral Distal Femur Angle, mLDFA)
J& B (B Az i ) 2% 5 B i ML 1R Z I #5 . mLDFA H FR{E 4 90°, mLDFA < 90°A4Mil, mLDFA >
90° YN #, mLDFA A2k 3° LA E SONEEAE[22]. B AADIE WK 1(d).

2.3.4. B&iEimAMf (Mechanical Medial Proximal Tibia Angle, nMPTA)

JRB B A U AT R ML R (T I . mMPTA <90 WA HH, mMPTA >90° 4, mMPTA Hbrfi
72 90°, R RS B ImFE & mMMPTA NAMEE 3°, mMPTA i 2284k 3° LA e SONERAR22] . BAA
= ILIE 1(e).

2.3.5. BB REEBiM (Femoral Prosthesis Flexion Angle, FPFA)
JB B a2 i AR ol 5 B B I S FE 2R ) e A . ARSI HARIRES S B E A 00, HBw JE h A
ARAELS DL, A FEARAE 5° DA i SO BRAR[23]. AR L 1] 1(F).

2.3.6. KAR{LAXEFA (Lateral Femoral Component Angle, LFCA)
IR T B T AR v T D) 4R 5 R T e B 1 B SR BT BRI JE £ . LFCA BEARFIE N 00, 1 BEARAE 3°LL
P E SCHFRAR[23]. AR & WL 1(0).

2.3.7. RARGIBRB B (Lateral Tibial Component Angle, LTCA)
JE AR 5 R e O B B R B T T Bk A . HARE R 907, MEEARAL 3°LAN E SUONFRAR
[23]o EAHIE LA 1(h).

238 MEMER. FANE, TBEILAHRE. BERRILEMMRZEREE

WWRARF LGS 1 RIMALEEERAL: g/L). FARNE: BRI 8 8E T ARG 2 2486 ) 1 45
WIS TE] . 7€ TKA H, JRiHESLE 2 —FiH TP HE £ T ARG IEfPE F2 & ae 5 HIgahh 7%,
ISR 1) H R IR 2R ARG, B E RRS CE R DG IR (g ) b IR At e I B o 2 I 3l TG
F(Wde) s Al T B ombl a2 & IRFF R e AL B . BB BRI ETE TKA iR 2dE 5w )s,
JEABEOCTT I R w7 i, R B = IR . A e s 2L A N AT B B, A AR
K ERE IS [ (BRA2: R).
2.3.9. EE4FHMIMRIEBRREXS TS (The Hospital for Special Surgery, HSS)

EE HSS BRI TIREVE 5342 36 B R AP AN RHERTAE 1976 4F BT fE I FH T IR O IV R 48 HSS
FEAE TEFENI) WG IR IR R EEGERTY . fRE S, 3 HSS A ARG VY
BFR AT DAZR B 4] SR B8 2 TR SR T IR AN Tl R IR A 0L o e il 17 SRR R HSS w78 RJ5 6
AR SE 34N H# HSS $F77

2.4. GHESW

NG A SPSS27.0 #HT ST b, AT TR RIS & IER AR THREERIIIE + AriE
Z(X+s)Ran: HNPRAEEFARAEEIE 75 3R B A t 805 200 ELECR - I OSIREAR K t
B, KT MM/ F Pearson’s Chi-Squared Correlation Analysis; LA P <0.05 J# 5 HA Gt % & L.

3. &R

P ZH R A AR RT HKA ZR LG5 X (P = 0.222); MELA 5 HMAAR G HKA W2 8] TEH &
Z5(P=0.406); ARG HKA BWEARRTH B 5, W AP <0.05), AN ERASITHE
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o WA HKA BRI & T H LA, WA Z R A G2 = X (P <0.01). TERE 2.

Table 2. Comparison of HKA between the personalized group and the conventional group

T2 MEESENER - B - RBNEREE

ARHAI(C) AJE1H(E) PHAE 2 (%)
MEA 171.81 +6.16 178.53 + 2.08 90.5
R 170.99 + 5.42 178.33+2.23 72.4
t{EC{E 1.22 0.83 16.10
P18 0.222 0.406 <0.001

32. REYEaRHA
PR E I PTS MEF AL, ZREE G FR (P = 0.752); REITAJGH AR PTS Z(E4
R, AMELARIG PTS 8EARFI AR, WAR)E PTS ZRHEP <0.01). FEWE 3.

Table 3. Comparison of PTS between the personalized group and the conventional group

3 MEUEASERERE T RMANGERIEL

AHi() AJE1HC)
A 7.75 + 3.50 7.52+3.11
WA 7.61+3.87 3.80+£3.26
t{e 0.32 5.20
P{H 0.752 <0.001

3.3 HtBE#EH

KJg 1 HA AL mLDFA (90.89 + 1.76)°/NTF-# MI41(91.41 + 2.34), HH4:T 90° HAME, W4l ER
Aot m (P <0.05); ARJ5 1 mLDFA BEAREANMEAMAN T HMA, ZRAS¥E (P <0.05);
RJG 1 A4 mMPTA (90.22 + 1.75)/MF# M41(90.89 + 1.92)°, S HAME, WAL ZEFARIT
H#EN(P<0.01); RJF 1A mMPTA BAR AL 4L(94.6)% T4 MU 4 (87.5)%, PidLie] 2 RH 425
X (P<0.05); ARJ51H FPFA WAL Z RIS 1H5 2 X (P =0.169), FPFA fEIAEZRY] A 2 R LS FE
X(P=0.694); ARJ51H LFCA MEMHMF A ZEFIL 7= L (P = 0.157), LFCA FAEARPIA S
HIZERP=0.057); Rf51H LTCA MEAERFE AR 2 7 g1t %= X (P =0.305), 1fi LTCA HiAH
REMA R T MEA; ARG 1 AWALEAE I LFCA BUAEIK 5 R 2 M7 E ST EAI S % 5P < 0.01),
TN 4,

3.4. IEFRIERR

ARAT, WL EE N HSS W T35 M 2 5 (P = 0.946), RJ5 HSS W B E BT, EAE 6 N,
PRI T IRV ZE R AN E (P = 0.074), (HEEARJGH 3 A HRPILL HSS BT ThRETE 11k
ZH HSS 1743 (84.61 + 4.02) & T M £H.(83.56 + 3.89), FHLHIAIE KT AL 22 A il 2 2 (P < 0.05);
AR LA H AR AT 20 2 A T B4t 22 5 (P = 0.213), ARSI E AW E T, AEME
A 2R 41 2R F(118.37 + 15.02) g/L W T 4L 4T 8 (4(112.87 + 13.22) /L, PR4LIEAR G M4 &A%
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FHG R (P <0.01); AMELAF AR H(63.40 +7.21) min,  HIZH(64.96 + 10.06) min, FH4LEF
AR R TCGE T2 22 5(P = 0.127); AL B ik 1R R0 R 2E 4 B B 1] 22 53 o4 il (P = 0.723); &
G SZIG AR AMERALD 134, HINALR 124, AMELATEIRHE 250 A0 % (91.2%) B SR T4 M4
(81.6%), ZF AL E X (P<0.05); REIABHEEEGIE: MEE S 7, HIMAEN 23, B
FA D PH M 2R 4L (15.19%) i T ML 41(4.8%), AL IR B R BRI R AL LINEEZR(P <
0.05). ¥ IL7 5.

Table 4. Comparison of other imaging data between the personalized group and the conventional group
=4 MEWASERAR MR F RRNESERIEE

mLDFA mMMPTA FPFA LFCA LTCA
"H?A Tk m%TA 4 T?* L ﬁ?* 4% '{?* H A
(%) (%) (%) (%) (%)
90.89 + 90.22 + 491 + 6.61 + 93.68 +
PR
™AL ZH 176 89.1 175 94.6 306 66.0 327 15.0 397 41.5
N 91.41 + 90.89 + 554 + 7.27 + 93.31+
W I ZE 234 82.0 1.92 87.5 4.63 63.8 448 23.7 208 59.9
IR —-2.18 3.93 —-3.32 453 -1.38 0.16 —1.46 3.63 1.03 10.09

P{H 0.030 0.048 0.002 0.033 0.169 0.694 0.157 0.057 0.305 <0.001

Table 5. Comparison of clinical index between the personalized group and the conventional group

= 5. MEWASEREMIRKRIERIEERITEL

s R
WAk kit
(%) (%)

piHss NEEMA AE3H AR AJE FARMTE FEBER ]
HSS HSS Hb(g/L)  Hb(g/L)  (min) (day)

N 49.87 81.03 + 8461+ 137.03+ 11837+ 6340+

8.73 5.25 4.02 1459  15.02 701 869%297 912 48
. 4981+ 7997+ 8356+ 13508+ 11287+ 6496+
Az, I'IQ
WAL Tego 4.90 3.89 1236 13.22 1006 080+266 816 15.1
t {E/x2 18 0.07 1.80 2.29 1.25 3.37 -1.54 -0.35 5.79 8.90
P 0.946 0.074 0.023 0.213 <0.001 0.127 0.723 0.016 0.003
4. T1ig

BEE MR D, REZBMSIEMNREEZERA, BT E M %AW EWIBEFIET,
R B AR TS H AR YT IR IR 5T B M OGTT R I I %071 [24] [25], AR RE A R0 8 I AR AE
R, HEEF TR AL, RS IIEE, WORFRRE L3t B AR VG o &, (A5 3R A8 FH AV 5 [26] [27] -

FEER AR RAT B AR K 22 R FH 18 1 PEARCTE, HH T 10 AR B N PP i) A AR AN AR B A8 57 [ 28]
[29], BRRAMAIAN P fifd ] 27 22 5 AT e R B D BUE R AR IR DR, DR SR 1 T R A T
kR 2 Hh S T TKA [30].

TKA EINOCEEAE T A @ B B RS 1 T i 28 LA RS B IR T A W ) 2 450
WEARAEAARA B T IEAGE, BEREHHIEAATRE . R BRSNS IR, W%
KEFREH G R E. M TKA FHRIERAME GG TEIEREHE DL F RIS &1 4D
BRo RS TKA WH R BE s SME 30 M 6 AT I b mdl,  [e 3t E G T IR & ik
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A, I ASHT TN B SR BRI RATAT BUR L, A [R5 AR R 25 S0 35 £ BE 2 AN AH [
. BRAERETCRR, B mam s L mZEI L 1 mm G R, R VCA 7 1~2° 8 2 S 8UR &
ey 1~2 mm (R BRAAE, Dy T RATV- M A LR B 5 B AT BN S AR, B2 S BRI
PENEAR, FR T BENWEEBL. RGN ZSAEDITRY, MEL VCA AR ARAHES L
AR P, MAE VCA T LR R AR5 BN TR B LR TR T o0 5 e w e o AR 2% 027
WHF SR, R E AR, B0 R U BV, AR BRI E TR S S At A 2R, w T
RESC BN e, fEREAT IR MBI EmS, B MEAST RN LRS- G EA, sl EAT N7,
SRR ERAEIAS, BB i [32]. Bk, AMEK TKA ARG 1.

ARFARZAE: © (ENBIBIER T, AT REAFAEIERE AL . 15 S mA%, LAz i AR B sz 45 2R
FHRZRRER: @ BV AREL, Toid RN MR I 20 ARG HSS DIREVE > I a7
BORA Rt — DR s @ AWFTTH T AR Py RL R AMRHE AT 1 T), ATRER 2 RIARFE X TKA
FAREGAE PR T 2256 7 7 HORE T

Fil e
B S P IR AAAE R B S, 200 R A A A
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