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[Abstract]

dimensional (3D) digital preoperative planning system in individualized selection of prosthesis in total hip

Objective  To discuss the accuracy of artificial intelligence (Al) assisted three -

arthroplasty (THA) compared with traditional two - dimensional (2D) film templating preoperative planning.
Methods

cementless prostheses. The patients were divided into traditional template group (44 cases) and Al group (44

A retrospective study was conducted on 88 patients undergoing unilateral primary THA with

cases). The predicted coincidence rate of acetabular cup and femoral stem prosthesis size were compared
between the two groups. The differences in implantation position, offset, and leg length reconstruction between
the two groups were recorded and compared. Results The predicted coincidence rate of acetabular cup and
femoral stem prosthesis in Al group was 95.5% and 88.6% respectively, which was higher than 75.0% and
65.9% in traditional template group (P <0.05). The differences in bilateral global offsets and leg length in Al
group were (4.73+2.97) mm and (3.42+2.32) mm respectively, which were smaller than those in traditional
template group (P <0.05). Conclusion Al - assisted preoperative planning system is more accurate in
predicting the model size of acetabular cup and femoral stem, restoring the global offset of hip and
reconstructing the equal length of lower limbs.

[Key words] Arthroplasty, replacement, hip; Templating measurement; Artificial intelligence; Three -

dimension

LB T B AR (total hip arthroplasty, THA) H
HTBA R S0 7 i 2R B PE ST R (osteoar-
thritis, OA ) % & Sk IR FE (osteonecrosis of the femoral

DOI:10.3969/}.issn.1674-8573.2022.03.003

PR AL L A T A L BEBESCTANRL, ARG 264003 ;
2. LR EF R IR R AL AT 10019053 JHA TS 1L =
BERCARRE ILRIA G 264003

EAEVEE : LVFEE, E-mail : wangshijun2018yt@163.com

head, ONFH) . i e P K EFAR (developmental dys-
plasia of the hip, DDH) Az 3k '~ B4 [l By #5H 31 (femo-
ral neck fracture,, FNF) Jf- 58 4 B v S5 52 ik 5 A7 21T
D5k SR, ) . SR, THA AR5 & AR 1)
JHAAAS S B T it O BE AN R i 4y
B A BUR A BT A2 AR S i S G
75 I T T s



HERE20224F5 A5 13455 3] Orthopaedics, May 2022, Vol. 13, No. 3

THA AR B S5 AR I 5 fE O A APk i
PRI 0 AR 22 il o e S R SR IS sl
AR R R ZE . FAT, B PR 755 5
LA X 2 R AR e i 7 A — AR AR N ) 5 2l
7 B2 P TR R X £ R BOR A ) — Bt A
B AR X LR A b X SRR B R A A
PRUES AL S BOR T AL A HER 2 R RN
ANDURE 7B A R i B 8 THA AR R I K0 A
A FRB,

ABEFEN FH—KE N H BB BN TR REf B
ALK 2 48 (ATHIP, AL 5T ARAR BT RO BR2A 7D
PEAT THA AR FTRA , 45 S AL G i — et il
W7 T R, B A — P A N T RER B
FARIKI R GAE A BT BRARFEA P Y
HERATE .

BEEHE

— I ASRHE S HE SR AR

GHABRAE : OIZW MO OA . DDH 571 OA |
i 3] ONFH & 15 I AE s 5 LA K 4R K T 60 % 1
FNF Jf 58 2000 A s @332 B9 R A % THA
1RIT ;s OFEFARMBESCT L H L5 IIREIIER ;@
AW > 18 %, HERIAKR

HEBRPRIE : O B 5 BN AR DIRERR AT , B 10 2)
RESHH RN SRR RS 25 il A, 2B
A LR B, TR A5 45 it R 3 s muqom) fie
B BB B R LA B S ARG AT A —Fh 254
I EAAE 2558 209 N s @ AN REHC & 58 AR HiF
T AR5 B v B XU IE AV X 2R A6 4 5 @A RE 2 B G
SCUF R BEHLF SR E WFSE AR SC S A

R

] B UACE 2019 4F 10 H E 2021 452 ARG TH
65 1 B e R F N T8 Re 4 B AR BRI &R e it A7
THA R FTHLR] ) 44 5] (44855 AN TR GELL , et
[) 301 R FH A% G 108 R BB — 4 00 i 3284 7 THA AR FiHE
K1 44 5] (44 85 I ANE SRR . P g N —

<205

FRCEORE LA, 22 7 8T (P> 0.05,3K 1)

(RPN N IRk RE 2 90 SR e A R T P
AL X 2R, N TR RELH I AT 4B 4 RORU) J1e B
T 172 B AR B I CT 44 . BT A T AR 4= 1)
Y Pinnacle #i FA A8 22 5t . Corail BB 18 (58 4= Depuy,
K)o Corail (RARTEBC T b F JE ST F7 B2 A1 o0
FEANIR], A FR A e T R AR i) L % . At
FELH G T & 1L B2 Be e B2 51 25 A (1L 4
#E:20210325 )il

= AR

(—)XZAH

g NA Bb TG A IR b, DR ASFE I G T i B b Sr
A7, T PAE 150 LA S G- b T PR 50 1 A £ 3
I VR b A5 B L LS A BB S AT A
PR S PR A T AR BT 7 A A ) e B 203 TG 21 52 B
FARFGH 5 2D G E T AR B AR SE R AR
PR,

K H Philips X 2L (Digital Diagnosis 4, faf %) i/t
T8 o XEBSE DX R A 3R B A
LR 1000 mm , $5% 73 Bl 60 475 XUHE e e 3 B
400 mm, ERGFHLE :66 kV, BRATHLIL : 16 mAs, B
18] : 80 mso KPS BRI th BB B -r L 5CR 4R
Z 45 (Carestream Vue PACS, INEEK) 521,

TR G L NAEARTT X LA A A, AR E
IEERIE & @ hRic ) (E AR 20 mm)IfEE E 2 FIEFAR
B K ¥ 7K -, H R AR AT BMS B
G JRARCH S W R[] — K B, AT X 2
o 1% 4 SR AR TC ) 1 AR ] Ik 22 A E XU DG 7y
IEAE X R, Embmcy S0 ab T R
W B TERCA A X G 8l DI S br i X 2l
KA S IR HE X L BRI TBOR Rl - 5L G
F BRI TR A — 2

(Z)CT

% H GE Revolution 256 HE 1 jiE CT #L (General
Electric Company, 3¢ [ ) . FH8 L . 120 kV, 5H R4 .
512x512, 12H#1:0.992, A JZIE : 1.25 mm. L

R PLURAARTTFORHLE

1 p- AE PER BT TR EL A A ARHTIZW(B)
(35, %) (B ) (xs, kg/m?) (B, 4i) ONFH  FNF 0A DDH
TG RAR A 44 61.05£11.28 27117 26.0022.36 19/25 19 12 9 4
PNz 44 62.86+10.08 21/23 26.54+2.54 20/24 21 11 6 6
tOAE - 0.797 1.650 1.028 0.046 1.040
PIE - 0.428 0.199 0.307 0.830 0.792




206

Bl N 2L B EE/NET T 40 emo SRR
L DICOM #& 3 s M R AF T T R sl £ Y

DU T e B = e ) ik

(—)CT s R Re 51 5 05

AR CT S 46895 A% 2 ATHIP F Rk T =4k
MG . TS 0B SO I T R 4
/N AE 360025 [6] 71 [ AT 75 e , H AT LA fa] i 7 —
AFE s = AEEE B S R R
SR TS . A A 20 R N T TR 2
AT 2 W 26 ——G-NET" % CT 545508 B35 X
WA RE RN X B A S B XS A T e Ay
I LA T O UL 1Sk R A 1 T 25 5 et
T

ATHIP AR 05 2 i Yo b AR S 2
TG, AR B TE Y Ja 15 ZE RO MG, BRI
SRR A T O A TR R 7, PR G
R P B A A BB R SR A, RS A
FEET_ L RS BN T SR T A bR
TE AL, IR U 17 05 Fk 10 TR s5A i
F4) B RSP TAT , 24 2 23 26 A SR JS ) Tl ik
oNERE W B IR B P S, B A A RN I
AR Ayl LM% i ol 3 28 55 K T 25 g, O

s g
@

Bl AT KB RIFE T S0 = A R a: R R PRI SEEAR I S b~d s AT RE S5 AU f5 B
TEMTT HIT7 5 5 A S B E A B s e - 2350 S S UL e ) B PR 5 £ A D o B G AR B A X AR, T o AR FPRUIER
Al DEEZE(E N 10 mm FBABEZEE N 21 mm SO A 31T 2 125°

WEF20224E5 HE 13855 3] Orthopaedics, May 2022, Vol. 13, No. 3

fii B e ik B 5 Bk v A R R e B TOK
ST — AR R L B AR AT SR RV IE KT =%
R -A B B2 5 B R d o P17, MR
SEEPR 1T 55 7K T THT 9 A1 R s MRS RS f , R T T I
8 MRS kB A B SR I AR A s F T
A o BB B I A R UL « ARE B Sk e vp
DT HEANE , (BB B s 4 5 R B 2 AR
AT, IR B BRI B2 A T B e o e i /N
TEE B AR T 2 O BE B a5, o SURCE /NG A
JEER T 118 50 22 (B A BT IO B8 22 , I e bR 1 7Y
B B T2 5 B A e 2 1 A B o

ATHIP B30 2 X6F 6 10 DA ol o e 1) O 5
S PGEAER RO, DL AR S B R RETTHA. B
B T AR RBR U 8 1 23 BB 1 IR X R 1%
VR AR B ARG . CTE R &
& BRe o E 5E SRR TR

() R R B (B A A R RS AL il

AR B AR 3Kk A BB R 58
HEATI ) TR, ATHIP SR i Ak ol — 4R A | by
SO T RUARBAR e o R IR A IE S B Ak
PRAR , LA 45° i 25 B0 2 i F AR, 76 CT
SRR L R B A BRI R LR, Z 40 52l

21Tmm

10m n@



WEF20224E5 A5 138553 Orthopaedics, May 2022, Vol. 13, No. 3

BB R FIAMEIAE B R, AR R AR
B RE VT B B AR T RS AR A (AR, A4
JBeE S, B B R E RN T G R
B MR AU B R 22 (8 A K 0 B 25 1 8 e DT i
i Y ERSk . ARFAEAR AT LU i ATHIP 2R3 R
AR FEUPR R PR 5 A 22 o7 8 5 A B EA A
8 F IR R A LA B R RE AL 2 s 2 G T 2
FiR

F ABGEE AR Ak

F1) FH F% BE Carestream Vue PACS 78 BUE 4 Bk
2995 N PIARTT X AR, BRI v felt A %) Jise A
B A 58 1R TR 38 02 120% , Fif LTE PACS 248t
5 Conn %57 5 R AG HE X R RAS BUTHORR , Bk
X 2k th xR ARIC ) 0 IE BRI 5215 ELAR R 3% S A0 ] )
R SR G R & N T EE L X LR IETFAR
ST SR L AT BB 7 A £

Tk h — 44 1 e B T R— 42 0 A 8 3R B i A
AR RAS [ BsF [] g 264 70057, 1P 42 5 U X 0 bt ) o
SEREORAE . 24 B4 BRI R — 7 F AR
AT AR AR 5 R — SR, A AR T B R

JE T A 1Y

+207-

NVFEARTTE

TR ] — o7 g AR 9 B2 AR AR BRI T 58
— R AMUTARAFESE . 4B IRRIFE g A H]
WML, AN AE AR S SMUBI T, K25 12~15 em. Y]
TF B B Be T AR, VDT Ra A, Bl o e i kL
1 2SR AR ILIE , DI Ja 51 4, Jt thy L i L e
KATHNL . AR S AR B E SCE L8 A B,
AR Hf TR A9 R B B S, VIBR B
B3k, SRJE SRR, VIBREE s, TR 25 1 R
A7 B 8 TS R AR N R A 2 . 4T
20 TR, AR AR R i T A A o R
OUIEFF A TS B B SR 88 R 2T A JEE A
FHT 55 1) e AR Bt A7 (181 3) o SRJ 2EA 7 IBE ke
Sy A TR ) 0 P P s e M O P I, =
5 A AL W BB R B AL Sk B, 45
R v P s A S o S T 15 100 2B % 3 9 BR Sk 1k
B, R B ALINARR E W, TR TR S A
FEVLIAL R, C7 U X ZR ML o B A A7 2
MR BRI, WY AT RIS BN G T BE
FIANBERURE o S5 98 A 2 3R R (2 g, 20 mL)
S e ki, BN S RAE B R EE G I

SIRENELL  S3IMiEE
Omm

2Tmm

-7mm 3mm

7% 15mm @

B2 BUUL ARG ABE G B = e R A g a: RN SRR BRI JOIRTE SebbR I P15, IR0 RIS 4 A AR 5 1 e B e i<y

83% ;b WEFARRAEM Ty 5 J5 LA B A S R, AT L DU B ARG AT B R i s o e R AW BEIUMEL A L I 5 LB L
P4 2RI e B W TET WL B B APTASADUREL AR 53 TR B R O DE TR O 5 £+ AR AR AR A, XU 5 (i B 22 3 mm | B 25

0 mm , JBe B SRR THIBE 28 /NG 7 2R BE 850 15 mm , lEBGREPEST A1 4 1251 Corail P BN



+208-

G

B3 ARHPER aESMIARS THA AR A PR bk PR 2 1 B/ N7 2R R 0 5 b« A0 PR AR AR FI (0 P P 52 52 S Tl 4

L RS CAR B

PRI AR TR L Lk i it SR S5 7 R
FASE ASFEIREOT TR, RJ524h
NS T N T DA BT HA T A ReER M RS
4 J& N SHEAT T AR DG 1 AN R AR B L BRI AL
ARG 4~6 JAl$5 TF05 N 5 0 Bl et 72 BB o

INARSE SRR bR S AR & 7 vk

P A W 205 AR AT 5 SR B AR iR
DIAHZE 1 AMHS R SE W6 A AR TR S SEBR )
AL EF GG AR IR ST R AL X 28
AR, 7 Sato S VI, ffFH Image-Pro Plus (I
A5 :6.0.0.260 ) H I £ WG 41955 A A5 D BE 2% JhR
K28 MO A B2 LSRN B /NG E 200
B E BB LA R (K 4) , I N R 2 5%
NBIARFGIEAL PR ARG IRYT o B 7 8 %
Harris P43 \ﬁé%iﬁ,’gﬂzﬁj\(forgotten joint score, FJS)
PN AR EHOCTT IREI G DL . RS BE AR S
HAJTIIREVE I3 B A K AR O, RS B A= X g
AT B VPAG 5 2 F AR

Ju gtk

FIHISPSS 20.0 844 (IBM A ], S [#) #4758 1T
2030 TR GORER B AR 1E 22 (e ) 3RO, A1)
Fb AR R ST AR AR o A 38, 2 PN AR i 558 1) e
R AR ¢« K50 5 TR AR | 21 18] HL ek
XK 30 B Fisher BRUIME AR . —BME 7Bk M
Kappa K55 o K56 K EBOSM 0=0.05

# R

— BRI T B

N T RRZH A8 AR R B AR A -5 Tt g
BRI NH 95.5%(42/44) 88.6%(33/44) , ¥ T4
GRS AL ) 75.0% (39/44) . 65.9% (29/44) , 41 [A] Lt
B, 250501 %3 X (¢=1.311, P=0.007; x'=
6.471,P=0.011;%2).

HR20224E5 A48 1348553 Orthopaedics, May 2022, Vol. 13, No. 3

4 BRI THA ARJG X LR, ARic i SUINTHTH T S, &
AETF AR e S et rhr o BVH I P9 K1 ) 3 LB 25 AO R L
BB LRI Y TR B B FO, AO+FO BIAEFARMI A 0o 7]
BT ARMAE A0’ FTFO’ L (AO+F0) = (A0’ +FO” ) BV I T 45 fivs
DR ZEE . AEFARM B /NG 7 2 5 SUHTE T %3440 &
B ES E SON LL, FARMIE X LU, LL-LL’ BITA 5 Wi R K i
2. £BOC RIMEEFRAYINE S B

T ARG A W 45 B i R — B
T

AL GRS 2 95 424 125 A A X4 000 R S Al A
TS5 FUN Y Kappa A5 35 (E 5351 24 0.0553 F1-0.0265,
Ui BH W 44 B A5 X6 ] — 2 A A AR R A4 28 5 T )
M —B 2=,

=L TARSE ARSI R LA

R AL A58 AR A0 R A G R RIE 35 A 450, A% Ge i
i 2 R0 N T e 4H ) 52 B 43 4 38.68°£4.33°,
40.39°+4.74° NSl SELRIME gL, 22 A Giit2#
B Y (1=9.667, P<0.001;1=6.447, P<0.001) , 144
A 2 B S o R (o (8.8622.25) mm,
SEBRAE M (10.75+3.62) mm, 2 545 G it 5 L (1=
3.406, P=0.001) ; A T8 e 21 1 B 5901 o & 1) #
KA H (8.45+3.26) mm , SEFR{E M (10.97+3.04) mm,



WEF20224E5 A5 138553 Orthopaedics, May 2022, Vol. 13, No. 3 <209+
T2 PILUBAALS UV A 2R 10 g (i)
1 pa- 5 DA A JRCE M A A
TERVEG  MZEIAEY AHZE 2RI TEME  MEIPEYS 224N
e 44 16 17 11 18 11 15
N T 44 26 16 2 20 19 5

ERBGIFE X (1=3.849,P < 0.001) .

N T BB TFA G i Co BB AR AR ) 22 (H 1Y
WAL GARAIE /N, H2E R A GIHE X (P<0.05,
#£3),

Mg A JE RS

FARIFLIE T, WA A 10T AR A A ik
B AR A B BB B R 3 B B g T, B i A T 22
FLAL R, AR5 6 J8 LA S 2288 T b6 f8 i £ 5 D g
o FHN LGRS BE 1 BT ARG 5 KA TG
07, 45T IR T P A 2 AL, BA 5 B A e
PR 6 B LI IR T s s s R I 2, Bl 5 0]
[FNEEVEPNE W e I DA AR CYIN NS RT3

TG AR BT 12 H (2.8~22.8 ),
AN TR RA - HBED 9 (3.0~1554H ) . Rk
Bt 17 I, A2 GE RS AR 4 RN N T8 REZH 1Y Harris P43 53
o4 (80.29+2.89) 43 . (80.95+3.23) 43, FIS #4333l
H(81.25+5.48) 41 . (82.13+4.29) 4y, ¢H[H] LA, 255+
¥egiit s (P >0.05),

i
— TR R B = AL TR S DR

YR T AT

AW 5T 45 B I0IE , ATHIP F5%1 28 48 %55 )
B A A -5 S0 Wy 5 248 1 W) 3 v TAR e AR
2l Schiffner % 28 F] BT A — 41 = 4 P F
AN TRV AR I 2 A A A 7 6 B, 25 3R s = 4R
AW A AR T AR A 2 (85 AR 86.2% vs.
80.1% , P=0.01; Ji% &5 4 : 94% vs. 83.6% , P=0.01) .
Huo %" ) — T3 Aif BE PR A 55w, A T ATHIP 514
3DMimics F DL S 2D o A Al i 5 i % ] —

R3 PG EE2E AR AR BE 22 L 8] HEEL Gots , mm)

41 ik it O 24 JHCA R B 220
Bl 44 7.18+3.29 5.51+2.56
N TR 4L 44 4.732.97 3.42+2.32

t{H - 3.669 4,013

P - <0.001 <0.001

RGN G AT AR BRI, 22 BB LAAH 22 1 A5 K
SERVI AN AR S SE RV & TRV A%, 45
SRR RERE 7 = 2R 000 XA -5 TN ) v
L=

THA AR FTHR] ) S fi R B BR80T B
AR R SR PR A B ALl S i G5
B F AR B 28 A, E06B o B 7 R Ml o B
Bl b, 380 T B Sk e o0 Bk H TIHEEZL D)
LIIEES . Robinson 5 Mahmood 25 (B 5T 3¢
W, A5 20 A A5 O BB PT LA O 4 b PR R T R )
e WA LLAE EAMOAF ST S5, BE 22 AT B
ZHILE S mm 3L 6 mm DL, T DAAT R0 AT
AT B kR LT T AR S G TR B
JE T BB RS AR AR G X 2e5%
G2 R4 R N T LR 5 it 22 AR B B
2EH/N(P<0.05), HIFERITES mm DL, =45
o X AR RS T A AR Al B R A Y
QNS ST =i i 311 = gy O e = 7 N9 ) G N
(G 0 s R R P T T U B8O I,
SR gt O IV w51 s e = R W7o A I
hy GRS B E TAS  ReE
HNIERG 3t AR R Hh G L SR B N1 £ B AN
PRI LS R B30, DT 5 e A TP R0 (AR 1)
VPR, Xt nf DU BRI 5 45 SR i gt — e
A EE 2 A O BE2EE L AN TR e —ZE K

ARG B RO B ST A AETE R K IR AR RS
il ZE IS B BRI S50 O B 30T A S 25 A
5, AR 5 P B AL B4 A 0 R R B A A S TR A
1 Corail FRUERR IR ST # K 135°, AN [R) B S AR ifEAR
K SE A AR ] 5 = AT A ZE AR AR JE AL B Al
17 mm o0 FE 5 P8 BAD 2 A bR HEAR SRl 1> T
10°H 1, A L ASHR HERR [RIAESE N 7 mm 0o, [7]
it P AT 10 0 B LUAR AR TR 4 mm 3K =Rl [A]
BT R T30 A A PR 18 A PR 25T £ BE Al o0
PR e DR AR R PR A 2502 e O BE TR, 43
RHEIN T 7 mm f O, AR AE A BT FEANX
Sefg R AUEIR RS, AR AR MEER BE PR B
I 2828, 1T T B AR S P A 0 O 8



210

WARZE RN AR INREA R T AR
R NI — i FERT SBT3 T, A HT R F BXT
AREBARNE L.

P AR D T, ATHIP 3R R GE BT IR
FH AR 1 G B AR S B B A Y e T 18
(AR AT Tk BB BB /N 1S O SR A o
SRS BEA SR &, B oR TR BE 27 > 4
22 0 45 B9 R BE IR, a3 2 B B il H A
B v 0 A A RN RO v 1 TARRIR, R
SR T ATHIP 35 - S AE R 2
5 min. Huo 55" A4 HiT BE P X LR 5T ih L 48 Y, AL
HIP HA RS A FER 2 (3.91+0.64) min.,

RO TR BE RS AR AL T SEAR NS A
TAR AR

RHEER AT 5 AR R iR AL iR 4 &
ARERF B AR 45 R . ATHIP = ZE AR 4t
Z G0 BERE P B AASE AL 22 TR B 351 ) AU
B 08 O Py AR S T LS O S B A
NAEEASAE AT G AR | e ) 255 08 1 AT BE A DT
BCR AR, e HER AR LR T JCiE SRy o B
B ULEY: s e = A VA RIS Sl NG REGEL 7/ i
EIRAAR R ERCRI O E . ASBETE o a AR Sb
11 VSRR S (07 B A T, S A AT MR (L
FIAR G SEBMEFEAT LB, 45 R 7R P2 ) 5L B
(S AR AT A A 25 22 5, UK X T8 AR
AIFT AT [ Bt S B B AR A AT S D R
A ) T H ATV SRAFAE B A, DT 7 2 SR
P D 22 o

Buller F 8 S0 FHARHT 3D FTER AL T4l
(Patient-Specific Instrumentation, PSI) , A H1 5| 54
FA 3 10 B 27 o) A2 ) FA AR RO AELA T 8] - Sch-
neider 55> (AT 5T A H 2R T 3D T BB S04
B AR T R AR, WS R A ] T I RO >
A BAR R AL = AT A e A T EL S5
THIZE LT AMEMA T ARAR ., RAREHH
ATHIP B0, 25 Mimics S5 800 [R) I i 1 888 B
PR 3D FT N5 o) T B AR S T8,
TR BY =4E 515 3D FTENHOR S &, 38
el RS IE A 5 7 G, (B S R/N AL
FESFS RG] —B BEE TR A/
PUBE 3 BN T2y BT R BGE , = 4EAR AT
B AR P AILAES AHUBAE FORS A - ) AT REJE 4R e i
PRAE AR BE A B4 BE, i 2t — D TR

£5 1 N T BEROAR A B — 4ERLI 7 1468 THA

WEF20224E5 HE 13855 3] Orthopaedics, May 2022, Vol. 13, No. 3

FARMBUABL S (1 T SRS T A S g
ISR B BRI v . A A MAA A
BT B UL, 10 2508 A A A AR
PRI A BT A 1 BB A A, B G S R
PR BER CRE R T . FRAERY —HERATRLRIIFR
XA F BB IR A 22T A 5 TR E LA B B AV C )
PEEAEAGE S I . Aok, =HEARFTRLRIZS &
A 3D AT EN G ) TH B AL AU HOHS
HEPRAT 1 R 2t — T 7 1] o

ABEFEAFAE—E B JR BRAE - OA 5 I & AT5 IR 2
T YR X LR, A REALIRE DR D £5 7 45 1 A 12 ) O
ZE R AN R DR 22, JCIE S AR I B B i £ 32
A IR I B AT s @WFFEBAT B OUR X i, AR
ARAF PR AR BT I & (0 5GBS EUR AT PR, B
SAE—E R B R T FARBER PRI, (H2
AREMEGAZ HINE B, 5B AR AR B 5 1.0 BERT 75
YR, ATREXHRITFE 4 R R W] s OIS AL
AR B AT DB S AU THA., B 519 185 3 1)
BB OS5 AR R IR AR X ™ 5 A8 91, 7 LA RO
TP Z R 28T AR RN T LAZE— A
N T el B — 4R R p e o

£ £ x W

[1] Bourne RB, Rorabeck CH. Soft tissue balancing: the hip[J]. J
Arthroplasty, 2002, 17(4supplevl): 17-22.

[2] Archibeck MJ, Cummins T, Tripuraneni KR, et al. Inaccuracies in
the use of magnification markers in digital hip radiographs [J].
Clin OrthopRelat Res, 2016, 474(8): 1812-1817.

[3] Weber M, Woerner ML, Springorum HR, et al. Plain radiographs
fail to reflect femoral offset in total hip arthroplasty [J]. J Arthro-
plasty, 2014, 29(8): 1661-1665.

[4] Tsai TY, Dimitriou D, Li G, et al. Does total hip arthroplasty
restore native hip anatomy? three-dimensional reconstruction anal-
ysis[]]. Int Orthop, 2014, 38(8): 1577-1583.

[5] Nakamura N, Nishii T, Kitada M, et al. Application of computed
tomography-based navigation for revision total hip arthroplasty[J].
J Arthroplasty, 2013, 28(10): 1806-1810.

[6] Strom NJ, Pripp AH, Reikeras O. Templating in uncemented total
hip arthroplasty-on intra- and interobserver reliability and profes-
sional experiencel J ]. Ann Transl Med, 2017, 5(3): 43.

[7] Conn KS, Clarke MT, Hallett JP. A simple guide to determine the
magnification of radiographs and to improve the accuracy of pre-
operative templating [J]. J Bone Joint Surg Br, 2002, 84(2): 269 -
272.

[8] AR, MR, skifti, 5. N T8 RE i B A 0GR =4
MR R GEMBT & SRR BT SE () ). 2w RE,
2020, 34(9): 1077-1084.

[9] Shaarani SR, McHugh G, Collins DA. Accuracy of digital pre-
operative templating in 100 consecutive uncemented total hip
arthroplasties: a single surgeon series ] ]. J Arthroplasty, 2013, 28
(2): 331-337.



HERE20224F5 A5 13455 3] Orthopaedics, May 2022, Vol. 13, No. 3

[10] Schiffner E, Latz D, Jungbluth P, et al. Is computerised 3D templat-
ing more accurate than 2D templating to predict size of compo-
nents in primary total hip arthroplasty? [J]. Hip Int, 2019, 29(3):
270-275.

[11] Sato H, Maezawa K, Gomi M, et al. Effect of femoral offset and
limb length discrepancy on hip joint muscle strength and gait
trajectory after total hip arthroplasty [J]. Gait Posture, 2020, 77(3):
276-282.

[12] Huo J, Huang G, Han D, et al. Value of 3D preoperative planning
forprimary total hip arthroplasty based onartificial intelligence
technology[ J |. J Orthop Surg Res, 2021,16(1): 156-168.

[13] Robinson M, Bornstein L, Mennear B, et al. Effect of restoration of
combined offset on stability of large head THA [J]. Hip Int, 2012,
22(3): 248-253.

[14] Mahmood SS, Mukka SS, Crnalic S, et al. Association between
changes in global femoral offset after total hip arthroplasty and
function, quality of life, and abductor muscle strength. A prospec-
tive cohort study of 222 patients[J ]. Acta Orthop, 2016, 87(1): 36-
41.

[15] Ranawat CS, Rao RR, Rodriguez JA, et al. Correction of limb -
length inequality during total hip arthroplasty [J]. J Arthroplasty,
2001, 16(6): 715-720.

<211

[16] Dastane M, Dorr LD, Tarwala R, et al. Hip offset in total hip arthro-
plasty: quantitative measurement with navigation [J]. Clin Orthop
Relat Res, 2011, 469(2):429-436.

[17] Renkawitz T, Weber T, Dullien S, et al. Leg length and offset dif-
ferences above Smm after total hip arthroplasty are associated with
altered gait kinematics|J |. Gait Posture, 2016, 49:196-201.

(18] 27, e, MATE, 45, N T8 e A 0 B BRI EA b E:
Bk s bae )], ARl AR, 2021, 41(3): 176-185.

[19] Buller L, Smith T, Bryan J, et al. The use of patient-specific instru-
mentation improves the accuracy of acetabular component place-
ment[ ] . J Arthroplasty, 2013, 28(4): 631-636.

[20] Schneider AK, Pierrepont JW, Hawdon G, et al. Clinical accuracy
of a patient-specific femoral osteotomy guide in minimally-invasive
posterior hip arthroplasty[J ]. Hip Int, 2018, 28(6):636-641.

[21] 7R, FFEEER, FTIN, A5 MEALE T F AR AR A 2 G T S
AR AR LT ] BB 2019, 10(5): 372-378.

(i F39 - 2021-10-12)
(AR SC i - RN )

S A=K

TIH, AN, ERE, N R I T AR R A L4

BT A HER A BRI L) ] AR, 2022, 13(3): 204-211. DOL:

10.3969/j.1ssn.1674-8573.2022.03.003.

(E#%2037)

[17] Kim SJ, Bae JH, Lim HC. Factors affecting the postoperative limb
alignment and clinical outcome after Oxford unicompartmental
knee arthroplasty[J |. J Arthroplasty, 2012, 27(6): 1210-1215.

[18] Price AJ, Rees JL, Beard DJ, et al. Sagittal plane kinematics of a
mobile-bearing unicompartmental knee arthroplasty at 10 years: a
comparative in vivo fluoroscopic analysis[J]. J Arthroplasty, 2004,
19(5): 590-597.

[19] Emerson RH Jr. Preoperative and postoperative limb alignment af-
ter Oxford unicompartmental knee arthroplasty [l Orthopedics,
2007, 30(5 Suppl): 32-34.

[20] Pandit H, Jenkins C, Gill HS, et al. Minimally invasive Oxford
phase 3 unicompartmental knee replacement: results of 1000 cases[J ].
J Bone Joint Surg Br, 2011, 93(2): 198-204.

[21] Pandit H, Hamilton TW, Jenkins C, et 1. The clinical outcome of
minimally invasive Phase 3 Oxford unicompartmental knee arthro-
plasty: a 15-year follow-up of 1000 UKAs[J]. Bone Joint J, 2015,
97-B(11): 1493-1500.

[22] Vasso M, Del Regno C, D’ Amelio A, et al. Minor varus alignment
provides better results than neutral alignment in medial UKA [J].
Knee, 2015, 22(2): 117-121.

[23] Zuiderbaan HA, van der List JP, Chawla H, et al. Predictors of
subjective outcome after medial unicompartmental knee arthro-
plasty[J . J Arthroplasty, 2016, 31(7): 1453-1458.

[24] Chatellard R, Sauleau V, Colmar M, et al. Medial unicompartmen-
tal knee arthroplasty: does tibial component position influence clin-
ical outcomes and arthroplasty survival? [J]. Orthop Traumatol
Surg Res, 2013, 99(4 Suppl): S219-S225.

[25] Horsager K, Madsen F, Odgaard A, et al. Similar polyethylene
wear between cementedand cementless Oxford medial UKA: a 5-
year follow-up randomized controlled trialon 79 patients using
radiostereometry[ J |. Acta Orthop, 2019, 90(1): 67-73.

[26] Hernigou P, Deschamps G. Alignment influences wear in the knee
after medial unicompartmental arthroplasty [J]. Clin Orthop Relat
Res, 2004, (423): 161-165.

(i F 191 2022-01-20)
RS A )

5| A

PR, RAR, BRAR, 5 R G R AR E IR T ROGEARNL J1 £k

XA I R BCR B2 0 L], 5, 2022, 13(3): 198-203, 211. DOI:

10.3969/j.issn.1674-8573.2022.03.002.



