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preoperative planning for total knee arthroplasty (TKA) is non-inferior to computer-assisted manual
preoperative planning completed collaboratively by 3D engineers and orthopedic surgeons, and to evaluate the
impact of age on the accuracy of Al-based planning. Methods This study adopted a retrospective, cross-
sectional comparative design. Data were retrospectively collected from 127 patients who underwent TKA at
the First Affiliated Hospital of Army Medical University between December 2022 and September 2023. They
were divided into a <60 years group (40 to 60 years old, n=22) and an >60 years group (61 to 80 years old, n=
105) based on age. All patients underwent both Al-assisted preoperative planning (Al planning) and computer-
assisted manual preoperative planning (conventional planning). Hip-knee-shaft angle (HKS), femoral resection
difference, tibial resection difference, femoral rotation angle, and prosthesis size data from Al planning,
conventional planning, and actual intraoperative measurements, as well as time, manpower, and economic
costs of Al planning and conventional planning were compared between the 2 planning methods. The non-
inferiority margin was set as resection angle difference <1°, resection thickness difference <1 mm, and
prosthesis size difference < 1. Results Compared with the conventional planning, the Al planning showed a
mean increase of 0. 8°+1.2° in HKS (Cohen’ s d=0. 4, 95%CI: 0. 2 to 0. 7), a mean increase of 1. 1+1. 8 mm
in femoral resection difference (Cohen’s d=0. 5, 95%CI: 0. 3 to 0. 8), and a mean increase of 0. 6+1. 7 mm in
tibial resection difference (Cohen’s d=0. 3, 95%CI: 0. 0 to 0. 5). The lower limits of 95%CI for these above
standardized mean differences were all greater than their corresponding negative non-inferiority margins. In
comparison with the conventional planning, the Al planning in the <60 years group showed no significant
differences in HKS, tibial resection difference, and femoral rotation angle (P>0. 05), whereas in the >60 years
group, only femoral resection difference of Al planning exceeded the non-inferiority margin (with a mean
increase of 1.1 mm, P<0.05). For prosthesis size prediction, the Al planning achieved 73.2% femoral
prosthesis and 87. 4% tibial prosthesis predictions with size differences not exceeding 1, while conventional
planning achieved 81. 9% femoral prosthesis and 90. 6% tibial prosthesis predictions with size differences not
exceeding 1, with no significant difference between the 2 planning methods (P>0. 05). The time consumed for
Al planning was significantly shorter than that for conventional planning (27. 4£4. 1 vs 45. 3£8. 5 min, P<0. 05).
Moreover, Al planning required no additional labor and equipment costs, with no additional manpower or
equipment costs (O vs 3 000 Yuan/case). Conclusion  Al-assisted preoperative planning for TKA s demonstrates
non-inferior accuracy compared with conventional planning, with superior performance particularly in patients
under 60 years, and significant advantages in time and economic costs.
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Figure 1 Schematic diagram of the study workflow
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3D Preoperative Planning Report

Responsible Doctor: Engineer.

Reviewer: Date:

Coronal Plane Sagittal Plane

Posterior tibial slope +12.3°

Transverse View of Osteotomy

Osteotomy guide plate ~ lateral femoral application

-

The angle between the femoral posterior
condylar line and line +2.4°

Positioning of the tibial plateau canal entry point
Medial osteotomy amount 8.0mm

Lateral osteotomy amount 9.0mm

Coronal View of Osteotomy Coronal Osteotomy Plane

Posterior tibial slope Medial osteotomy amount 2.6mm

Lateral osteotomy amount 12.2mm

Implant Selection Recommendation: 4 (A/P 51mm, M/L 76mm)

Implant Selection Recommendation: 2 (A/P 59mm. M/L 63mm )

2 REMXIMRE R

Figure 2 Example of conventional planning report for total knee arthroplasty (TKA)

Al Preoperative Planning Report
Name: *** ID: 800****** Name:

Al Preoperative Planning Report

Al Preoperative Planning Report
ID: 800+ Name: ***

ID: 800***++

Ot}

Coronal Plane

Sagittal Plane
Femoral physiological valgus angle (3D)/°: 10.16

Valgus angle projection angle on coronal plane/°: 8.58

Valgus angle projection angle on sagittal plane/°: 5.48

Angle between mechanical axis and transepicondylar line (medial)/°: 77.97

Transverse View of Osteotomy Sagittal Plane

Coronal View of Osteotomy

Medial osteotomy amount/mm: 8.00
Lateral osteotomy amount/mm: 7.76
Difference in osteotomy amount between medial and lateral sides/mm: 0.24

Page 1

‘ = .
. . Coronal Osteotomy Plane Transverse Osteotomy Plane

Coronal Plane

Transverse Plane Osteotomy amount/mm: 8.00

Posterior tibial slope/*: 3.00
Lateral osteotomy amount/mm: 8.00
Medial osteotomy amount/mm: -0.37

Mediolateral diameter/mm: 61.80
Anteroposterior diameter/mm: 54.43
Implant Selection Recommendation :
Aspiration: 1 SoSuperior: 1
Mediolateral diameter coverage rate%:
Aspiration:97.10 SoSuperior:97.10
Anteroposterior diameter coverage rate%:
Aspiration:75.33 SoSuperior:75.33

Osteotomy Plane

Page 2
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Figure 3 Example of Al planning report total knee arthroplasty (TKA)
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HKS: Distal femoral osteotomy angle, the angle between the femoral mechanical axis and the distal femoral anatomical axis;

mLDFA: Mechanical lateral distal femoral angle, the lateral angle between the femoral mechanical axis and the tangent of the distal

femoral articular surface; MPTA: Mechanical medial proximal tibial angle, the medial angle between the tibial mechanical axis and

the tangent of the proximal tibial articular surface; HKA: Angle between the femoral mechanical axis and the tibial mechanical axis;

FFC: Lateral angle between the femoral mechanical axis and the tangent of the distal articular surface of the femoral prosthesis; FTC:

Medial angle between the tibial mechanical axis and the tangent of the proximal articular surface of the tibial prosthesis

B4 ARBEARBEEXETHR ENENTEBERNSH

Figure 4 Lower limb anatomical parameters measured on X-ray films before and after surgery
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Figure 5 Distribution of differences in femoral and tibial
prosthesis sizes predicted by AI planning and

conventional planning
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Table 1 Baseline characteristics and anatomical parameters of the patients before surgery
Items <60 years group (n=22) >60 years group (n=105) P

Baseline characteristics

Male : Female 4:18 27:78 n.s.

Agelyears 54.3+4.5 70.7+4. 6 <0. 05

Left: Right 10:12 46:59 n.s.

BMI/(kg/mz) 27.5+3.3 25.9+3.1 n.s.
Anatomical parameters

HKA (°) 6.6+8. 1 11.0+8. 5 <0. 05

HKS (°) 5.6x1.3 7.0+1.8 <0.05

mLDFA (°) 88. 1+£2.7 89.0+3. 8 n.s.

MPTA (°) 87.0+2.6 84.2+3.5 <0. 05
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Table 2 Comparison of indicator differences between AI planning and conventional planning, and comparison of their

differences with actual intraoperative data

Ttems Al-plan Conv. -plan P AI-10 Conv. -10 P
HKS (%) 7.1£2.1 6.3+1.6 <0. 05 1.7x1.5 1.0+0.9 <0. 05
Femoral resection difference/mm 2.3+1.8 1.32.0 <0. 05 1.5+2.3 0.5+2.0 <0. 05
Tibial resection difference/mm -4.0+2.3 -4.6x2. 1 <0. 05 0.7+3.2 0.1+2.9 <0. 05
Femoral rotation angle (°) 1.7£3. 4 1.3+0.8 n.s. -1.9+3.6 -2.3x1.6 n. s.

HKS: Angle between the femoral mechanical axis and the distal femoral anatomical axis; Femoral rotation angle: Angle between the

surgical transepicondylar axis (sTEA) and the tangent line of the posterior femoral condyles on the axial plane; Femoral resection

difference: Difference obtained by subtracting the lateral femoral condyle resection thickness from the medial femoral condyle resection

thickness; Tibial resection difference: Difference obtained by subtracting the lateral tibial plateau osteotomy thickness from the medial

tibial plateau osteotomy thickness. Conv. -plan: conventional planning; 10: intraoperative data; n. s.

55% -
Al-IO
50% -
° Conv.-10
45%
40% 4
2 35% 4
8
£ 30%
1<
,;?_’ 25%
20%
15% 4
10% 4
5%
0% T T T T T 7
-4 -3 -2 -1 0 1 2

Femoral prosthesis size difference

: no significant difference

55% -
50% 1 Al-I0
Conv.-I0
45%
40%
8 35%
8
£ 30%-
<4
% 4
&) 25%
20%
15% -
10% -
5%
0% T T T T T T
-4 -3 -2 -1 0 1 2

Tibial prosthesis size difference

AlI-10: Comparison between Al planning and actual intraoperative data; Conv. -10: Comparison between conventional planning
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Figure 6 Comparison of femoral and tibial prosthesis size differences between AI planning, conventional planning and

intraoperative actual values
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Table 3 Comparison of differences between Al planning and conventional planning in different age groups

<60 years group (n=22) >60 years group (n=105)

Items
Al-plan Conv. -plan P Al-plan Conv. -plan P
HKS (°) 5.8+1.3 5.7+1.0 n.s. 7.3+2.1 6.5+1.6 <0.05
Femoral resection difference/mm 2.6+2.0 1.8+1.7 <0. 05 2.2+1.8 1.1£2.0 <0. 05
Tibial resection difference/mm -3.5+2.2 -4.0+1.7 n.s. —4.1+2.3 -4.7+2.2 <0. 05
Femoral rotation angle (*) 0.3+5.8 1.3+0.7 n.s. 2.0+2.5 1.3+0. 8 <0. 05

n. s. : no significant difference
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X
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L, A B AR 244922 0. 8 mm; (HAE>60 2 4 A H#
b, ATRRRI Y B R 25 240 K 1. 1 mm, HKS -1
PR 0. 9%, 8B s 22 2R K 0. 7 mm , JBCH HEH #
SRR 0. 6°(£3) . HARTESEAEAR L, >60 % 4

TGRS AE HKS B g 22 M5 #8E 2 ms
A SE R Ry, e e A 22 AR RS
B FHE (R 4).
2.4 >60FMBHERKETHALZEmAH

5 <60 % A, >60 % 4 AR )5 F 5 fn
(&S5,



http://aammt. tmmu. edu. cn P 2275 R 22731, 2026, 48(6) 829

F4 FREFEREAIMMNINEZTAX ERPESBIRIEET

Table4 Comparison ofdifferencesbetween Al planning, conventional planning and actual intraoperative datain different age groups

<60 years group (n=22)

>60 years group (n=105)

Items

AI-10 Conv. -10 P AI-10 Conv. -10 P
HKS (°) 0.9+1.3 0.8+1.1 n.s. 1.9+1.5 1.0+0.9 <0. 05
Femoral osteotomy difference (mm) 1.4+3.1 0.7+2.8 <0.05 1.4£2.1 0.4+1.8 <0.05
Tibial osteotomy difference (mm) 1.243. 4 0.7+3.2 n. s. 0.6+3.1 0.0+2.9 <0. 05
Femoral rotation angle (°) -3.7+6.2 -2.7+1.9 n.s. -1.5+2.7 -2.2+1.6 <0.05

n. s. : no significant difference.
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Table 5 Postoperative measurement results of patients

Tems ) aeioh) P
HKA (°) 0.3+3.5 2.7+4.0 <0.05
FFC (°) 90. 8+2. 6 91.9+2.8 n.s.
FTC (°) 89.8+1.7 89.0+1.7 n.s.
n. s. : no significant difference
3 it

AW FY B 32 & B JE TKA R HF AL B &) 76
HKS BB #E 22 I8 el 25 AR e 5% ff 7 T 2L
ANE TAEG MR RE R, HAE60 % LI N B 5
G IR R R o . A, AT AT L5 8 25 A B ]
N TGS A3

SRR EE , AT R W6k i) 356 48 1R 1Y)
HKS BB #E 25 MR B il 25 0 2 41 22 Rk i i
AW AR S R . XA R FAE I R R
<60 % 2 B H 1 HKS 85 80 25 TS e 7 /A AE
Tl TG 3 22 S A AT R B0 JE B A 22 LU A 58
A 49 K 0. 8°  {HTE>60 2 2H & 3 vh | ATHL R 14
HKS BB s 25 185 E 22 R0 R0 e 5% /1 3 Lo A%
SRR EE R ARAUCA e o 258 T AR5 1 1
IE % ACHE FE CP A 1.1 mm) . FACTOR 258 ]
FH RSIP XPlan. ai™ 4% &R (RSIP Vision, DA {51 ) Fl4s %
F 2RI RE S, L T AT B3R T X ZR Y R 25
R = YRR AT B R A A R e 25
o L7 BRI AL RARB AR LW
AT 2R 46 02 H i N 5ok 76 8 010 7 FH TKA = 4%
REARBIMRI B SE™ , H A BF 5T 4030 HX A i i
T A AR B B A R ELH A T M i 1
JiE M R 25 A 1. 570 AEMBLA R S B, AR5
it A AT BRI 5 15 48 F R0 22 5 Rt 1 A RS 9 b
151 49 1B BN 89. 8% , iz B ] 94. 5% , 35 1E R AR AL 5
oy T v AR AR

ARIFFEN AN T BB B E NS5 T ALRL

RIFIME G5 Z A TOHL , S B FH T AT R 0) SR W40 )
TH KA HKS g iy Z Mg #E 2, 81
AR BB B 25 R, 2 K R A AR IR
K, <60 % 4 BH WIFRRLZ5 FAHRL, (H>60 2 41
AL R S R R ) R R R e, S B
HKS BB 8 25 AR B iR 22 5 R o S PR B (B Y
FESEHER, PR A2 T R AT AR : D>60 % 41
HAETE T B BRI i S MI =5 bR I A
B R R T R S BATAR G AR R 2202
QAR EAR P IEBEAL G IMME IS H , a5 G AR P
PR R AT B, T S 2E R ;@ <60 2 45
>60 % A7 1E 0 FEA B 25 57, T BEXT &S SR = A R
AR SEBRAR HE , ATBUS A GRS T A {1k 22
SN VARV EL B 73. 2% F181. 9%(P>0. 05) ,
T B A 22 S AR 1 AT 1 61y 87. 4% Al
90. 6% (P>0.05) . LA, WA = foi i i - i A4
VR 3 ) S 5 T IBE L, X 5 MARCHAND 261
WF5E & BRI, 3X 1T e 5 I Bz v S AR T IR il
RN Ze AT S . PR RS RO A B AT LR
RGN} 60 1 TKA HEATHF5Y I 46 i, 48t AL 5 R
o2z SRR 1A ALS Y E A I N A 93. 3%, 1E
TR A 959% 5 kIR 4E S i FH R RE A AT LS 28 S0t
28 15 TKA HE47%F LU 4 22 S AN | 1485 (9 [
BITE LB A 85. 7% , FEREH A 96. 4%, —FHiH]
14 AT RS A 0 g %) R TR0 TS v B, T g 2 I
AT AN REAS B, BLR A% S5 ALK T,
A S 5 ORS EA UC CRE

A5 I 25 SRR, >60 % 4 E R R 5
TR B PR A T PN R A 32 DR R R S
HHE KK FFCCF91.97) , X il fEJ& Iy R & fEAR
HRE R T /NG HKS 3 800 (R Hp 52 PR e £ HKS
¥15.4° AL A HKS *F- 1 6. 5° AL #LK] HKS °F-
7.4°) o #IEFEALMAME R BT S %, KA HKS fi
VEPEF- 0w K 1,97, il RE & iE — 2 4 1E >60 % 41
TR KB FRC, SR SCGE ARG T RN B4 R . A
R R e BN B 2 IR T e o /L SO N s A 5 e eV



830 i 254 R 2241, 2026, 48(6)

http ://aammt. tmmu. edu. cn

7 HAR X7 AR FT .

AR A3 T Ge RSN AE s ] N ) RN 28 5% AR
EEA MR S 5 AR S5 R) TR
PIEA 10D TAELY, #7522 (45. 3+8. 5) min 52
BCHLRI T A7 68 FF %) AT 26 44 5 2 2 i A 2
B AR 2 At RIS, 29700 M CT JR 45 SC 4
AL T B 2 20 min B ], RS Gt ATER ) B
) 45 4% G FR K- 4046 5 18 min (27, 424, 1), i 75 S5
2 HEAT BAMLER B 0 I, AT LR 0] AE 5 min N 52 .
L1252 B W5 T AT T T = A5 2505 24 T A
4.7 ming FEAJIEA B AL G0 LR S T AL IS
TP 8 H R CT#H T = 4eF i, AR5 5
TE 2050 =5 5 0 561 B IS AR A 38 5 T A a5 b
0 IR A L TKA TR IR BEEROR
NG, FAEFERT 23 A 75 min 98/ %] 45 min, {H
T TR B KA ST k' ARWFSE T AL
MR R G REN A Bhdk AT P CT =4edadt R bR &
S AR A RO Sh 58 R FUL AR B AR AR DE
BPF PR TR 2 B AR AL, LA X R]— A (R Ral
AN G PARAE N 53 AR BRI A | A ) AN 57 7 B 1Y
AR BRI BY o] il 538 A A B i 9 e B 4
J7o TEARTERUAR L ARG GG RN 5 =T
N SE IR, S IAE 2R 293 000 TG, T ATELR 2500 i B 5%
DRASE B 58 MR, ST 22 f FH BUAS R B YR AR,
Iz R R PR A ARAR , B 3 2 T AR
o AN, TR E R R AR R BE 98 A RO D TR it
] R H Rl R 5 R B R R & AR R kT
WD AR I S, DT 4 TR AT s B 9 P2

ARWFFEAFAE LT SRy BRAE - OAHIF T 2 — 100 ] i
WS, 38 8 P FP AR iR 75 3 00 i £ 5 S PR TR
A B R AT LA, R sk e AN T AREEAR
2R R FARMS, HENERS SR RESZAE
FHOC, P ME— BRI . QAMRRIABRER
Je WD RE D43 LA Bt 7 B S5 004 7% L, ASO6T EL AR
TR T R R A B, R ke T DL SR ] 2
O BEHLXGT BRI XS P AN AR BRI AT A . OAE
GO ATHRI S X 0 s A VA A T R I,
TR AT KA BB RN R AE & 5 e Sk —
A9 T 22 00 TR PR R RS i SN R R IS R
TIRAEACEHE , i — LU 2k AV DL Nz AR %
KA LA eE . @OARBFIE <60 4 41 F1>60 4 41
BEAC 25 0K, R EE T ARG TKA B i AR 1
F SRR A , T B2 XA ST 2518 AF ARV AR )

H ATE T D BRI T TKA 19835, AL
RIAE HKS  BEH #0822 IR 80 2 BB e

T RA AN G TG AR HE R , HHAE 60 2 LT
B RIORE I o BEAE T A R SO A R AR
$e Tt AUILIDRS HERE il e it — 204 Th. BbAh, AT
SIAERS 1] LN Ty B 2255 AR T T A b R e Sl H o
J e 1O RIS 5%

PR ASOIA AR A IR 45 58

SE Lk

[1] ROBBINS G M, MASRI B A, GARBUZ D S, et al
Preoperative planning to prevent instability in total knee
arthroplasty[]]. Orthop Clin North Am, 2001, 32(4): 611-
626, viii. DOI:10.1016/50030-5898(05)70231-5.

[2] GOYAL N, STULBERG S D. Evaluating the precision of
preoperative planning in patient specific instrumentation: can
a single MRI yield different preoperative plans? [J]. ]
Arthroplasty, 2015, 30 (7) : 1250-1253. DOI: 10.1016/j.
arth.2015.02.021.

(3] 3ChF, Trar . NTIREOCH AR & LA SR [)]. h
E 2545, 2018, 16(31): 31-34. DOI: 10.15912/j.cnki.
gocm.2018.31.021.

WEN C, YIN L. Development and progress of artificial knee
replacement [J]. Guide China Med, 2018, 16(31) : 31-34.
DOI:10.15912/j.cnki.gocm.2018.31.021.

[4] LEI K, LIU L. M, YANG P F, et al. Robotics versus
personalized 3D  preoperative planning in total knee
arthroplasty: a propensity score-matched analysis [J]. ]
Orthop Surg Res, 2022, 17(1): 227. DOI: 10.1186/513018-
022-03115-3.

[5] HE R, SUN M L, XIONG R, et al. A newly designed
“SkyWalker” robot applied in total knee arthroplasty: a
retrospective cohort study for femoral rotational alignment
restoration[ J]. Orthop Surg, 2022, 14(8): 1681-1694. DOI:
10.1111/0s.13365.

(6] XIEM, KRR, £L K, 5. —FIET“H” i 258 3D 4T

EIVA P A 3 i B M v o R A B P RIS [0 .
SEHTERE2 A, 2021, 27 (10) : 941-946, 950. DOI: 10.
13795/j.cnki.sgkz.2021.10.017.
LIU G B, LIU S, WANG L F, et al. A novel 3D-printed
patient-specific instrument based on “H” point for medial
opening-wedge high tibial osteotomy: a cadaver study[J]. J
Pract Orthop, 2021, 27(10): 941-946, 950. DOI:10.13795/
j.cnki.sgkz.2021.10.017.

[7] VON EISENHART-ROTHE R, HINTERWIMMER F,
GRAICHEN H, et al. Artificial intelligence and robotics in
TKA surgery: promising options for improved outcomes?[J].
Knee Surg Sports Traumatol Arthrosc, 2022, 30(8) : 2535-
2537. DOI1:10.1007/s00167-022-07035-x.

[8] SCHWARZ G M, SIMON S, MITTERER J A, et al

Artificial intelligence enables reliable and standardized



http : //aammt. tmmu. edu. cn Bl 4275 s K221, 2026, 48(6)

£3

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

measurements of implant alignment in long leg radiographs
with total knee arthroplasties [J]. Knee Surg Sports Traumatol
Arthrose, 2022, 30(8) : 2538-2547. DOI: 10.1007/500167-
022-07037-9.

FERNANDES L R, ARCE C, MARTINHO G,

Accuracy, reliability, and repeatability of a novel artificial

et al.

intelligence algorithm converting two-dimensional radiographs
to three-dimensional bone models for total knee arthroplasty
[71.1 Arthroplasty, 2023, 38 (10) : 2032-2036. DOI:
10.1016/j.arth.2022.12.007.

LIU L M, LEI K, CHEN X, et al. Proximal external femoral

torsion increases lateral femoral shaft bowing: a study based

on 3D CT reconstruction models [J]. Knee Surg Phys

Traumatol Arthrose, 2023, 31 (4) : 1524-1532. DOI:

10.1007/s00167-021-06753-y.

NAKANO N, MATSUMOTO T, HASHIMURA M, e: al.
limb
radiographic analysis of 797 normal knee subjects [J].
Knee, 2016, 23(2) : 209-213. DOI: 10.1016/j.knee. 2015.
12.004.

OTANI T, WHITESIDE L A, WHITE S E. Cutting errors in
preparation of femoral components in total knee arthroplasty
[J].J Arthroplasty, 1993, 8(5): 503-510.

HARUTA Y, KAWAHARA S, TSUCHIMOCHI K, et al.

Deviation of femoral intramedullary alignment rod influences

Coronal lower alignment in normal knees: a

coronal and sagittal alignment during total knee arthroplasty
[J]. Knee, 2018, 25(4) : 644-649. DOI: 10.1016/j. knee.
2018.04.011.

KINZEL V, SCADDAN M, BRADLEY B, et al. Varus/
Valgus alignment of the femur in total knee arthroplasty. Can
accuracy be improved by pre-operative CT scanning? [J].
Knee, 2004, 11(3): 197-201. DOI: 10.1016/S0968-0160
(03)00106-6.

PEEY, MBS, ALRk, 55 N TR RERIH ARTE 2 I
RATE BRI AR [T]. BRI BE 7, 2025,
37(4): 405-407.DOI:10.3969/j.issn.1671-0800.2025.04.020.
BAN JH, LIP P, PENG L L, et al. Application of artificial
intelligence simulation technology in pre-planning of total
knee replacement[]]. Mod Pract Med, 2025, 37(4): 405-
407. DOI:10.3969/j.issn.1671-0800.2025.04.020.

FEVUR, BRAABR, 2205, 4. AN T4 BE = 40004 Bl & I
RATE AT [T ], o SO R 2 (51 SRR B2
2T, 2024(1): 121-126.

DU H Y, CHEN D Y, JIANG S, et al. Study on artificial
intelligence 3D planning assisted total knee arthroplasty[J].
Chin Sci J Database(Cit Ed) Med Health, 2024(1): 121-126.
MAHONEY O M, KINSEY T. Overhang of the femoral
component in total knee arthroplasty: risk factors and
clinical consequences [J1. J Bone Joint Surg Am, 2010, 92
(5): 1115-1121. DOI: 10.2106/JBJS.H.00434.

[18]

[19]

[20]

(21]

[22]

[23]

[24]

FACTOR S, GUREL R, DAN D, et al. Validating a novel
2D to 3D knee reconstruction method on preoperative total
knee arthroplasty patient anatomies [J].J Clin Med, 2024,
13(5): 1255. DOI: 10.3390/jcm13051255.
SR, NET, sk, & AN TR B e e B
AR =R RGBT A S RS IS () ). v e 2
#H AR, 2020, 34(9) @ 1077-1084. DOIL: 10.7507/
1002-1892.202005007.
WU D, LIU X Y, ZHANG Y L, et al. Research and
application of artificial intelligence based three-dimensional
preoperative planning system for total hip arthroplasty [J].
Chin J Reparative Reconstr Surg, 2020, 34 (9) : 1077-
1084. DOI: 10.7507/1002-1892.202005007.
LI S L, LIU X Y, CHEN X, et al. Development and
validation of an artificial intelligence preoperative planning
and patient-specific instrumentation system for total knee
arthroplasty [J]. Bioengineering, 2023, 10 (12) : 1417,
DOI:10.3390/bioengineering10121417.
LIU L M, LEI K, CHEN X, et al. Is Valgus cut angle based
on radiographic measurements in total knee arthroplasty
really inaccurate? a comparison of two- and three-
dimensional measurements [J]. ] Knee Surg, 2022, 35
(14): 1563-1570. DOI:10.1055/5-0041-1728785.
LIU L M, LEI K, GUO L, et al. Surgical transepicondylar
axis is not a reliable reference when there was lateral femoral
bowing[ﬂ. Orthop Surg, 2022, 14(12): 3209-3215. DOI:
10.1111/0s.13545.
MARCHAND R C, SODHI N, BHOWMIK-STOKER M, et
al. Does the robotic arm and preoperative CT planning help
with 3D intraoperative total knee arthroplasty planning? [J].
J Knee Surg, 2019, 32(8): 742-749. DOI:10.1055/s-0038-
1668122.
WAL, XU, BRIR, 45 . ST BHOR T RS A Y
HARW R B Wk ()], eI Aek , 2022, 38(8):
760-768. DOI:10.3760/cma.j.cn501098-20220322-00206.
LEI K, LIU L. M, XIONG R, et al. Application and
research progress of intelligent accuracy technological aids
in total knee arthroplasty[ﬂ. Chin J Trauma, 2022, 38(8):
760-768. DOI: 10.3760/cma.j.cn501098-20220322-00206.
LI Z, ZHANG X F, DING L L, et al. Deep learning
approach  for  guiding three-dimensional ~ computed
tomography reconstruction of lower limbs for robotically-
assisted total knee arthroplasty[]]. Int J Med Robot, 2021,
17(5) : €2300. DOI: 10.1002/res.2300.
OETTL F C, ZSIDAI B, OEDING J F, et al. Artificial
intelligence and musculoskeletal surgical applications [J].
HSS J, 2025: 15563316251339596. DOI: 10.1177/
15563316251339596.

(7 :2025-12-29; #& [ : 2026-02-01)

(%% A%



