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H E

HE: BT MAKONIBE BB &M BHRATEAS BRBMOTTRR PR R 7k HBkS
#r20214£1 A £2021412 A B AR BT K A B (Developmental dysplasia of the hip, DDH)#:5%
MAKONHE 8 Bh 2 > B ¥R ) B35 135 ADDHA, F B & Kk 3R 5 (Avascular necrosis, AVN)
BZMAKONURE B & BT BHoR N B H 296 NAVNA . BRDDHA Itk B LBl RESL, WA BEE
B 5. BE. AREBEH. ABTHarrisBiH S AR KBS 75 Bk K3 (Western Ontario and
McMaster Universities, WOMAC) B X RIBH. R THKEEERILRITER X (P > 0.05), 1E%H
HBRBHBEEFAR R, FREREE. REVEFSROMVEA. oA, THRKER). REHERE
fELewinnekZ:4: X fllCallananZ& X A KB X . R)53/ B fl6/ H KHarrisitEsr~ WOMACTEB A& =
XKYVESy. 4E: DDHAF AR N(101.54 + 11.79) min, SAVNAFARKE])(97.59 + 16.88) mink
b, FREAIERLLT %R (t = 0.762, P = 0.450). DDHA FHEKEZEAN(3.95 + 2.86) mm, S5AVN
HATFBKEZE(B.71 £ 2.71) mmilt, ZREGHHER X (t=0.263, P = 0.794), WHBERGHARES}
JB£4(43.62° £ 2.57°, 41.62° + 4.77)ERTLIHFE X (t = 1.419, P = 0.164); RAFHABIARTHA (15.41°
+4.67°,12.78° + 4.75)ER TS E X (t = 1.671, P = 0.102); REBABEINEAE SR HHRIMZE
f(3.85° £ 2.18°,3.67° + 2.6 1) ER LS TR X (t = 0.216, P = 0.830); REMEABAERIHIAE SR
RIFIEME(3.17° £ 3.32°, 3.82° £ 3.54°)L4ETTHERE L (t = 0.559, P = 0.579); R/GRUEHZE(4.82 + 2.83,
4.98 + 3.82) mm, L% ER(t=0.133, P = 0.895). DDHAH A R/EFELewinnekZ4 X I EBE RN
90.9%, AVNZ 489.7%, HAFERTLLHHH#E X (P =0.906). DDHAM F{B/A A EFECallanan £ [X
Hef984.62%, AVNAELHIN65.52%, ZRTLGTHERL(P = 0.205). RE3PMAMARE6ANARAERE
Harris#i5<T5 DI REPPS . WOMACHES . BRI NAMZERTSTHFEE L. DDHARAVNAR)G6
A B HarrisB ST ThBe PR IE A BIN(36.23 + 5.13)43F1(37.14 + 5.81)%, ERTLLITHHERN(t =
0.484, P = 0.616); WOMACISHINEE S 54(48.62 + 11.84)4)F1(45.72 + 8.94)45, ERILHHEEN
(t=0.875,P =0.387). FHBEWLARFRARBEHRIERE. 418: MAKOVREHBEPCTEHAL
X DDHAAVNFFBOR . Zat. BHEMSRIEE, LA RIFMEITI.
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Abstract

Objective: To investigate the early efficacy of MAKO robotic arm-assisted total hip replacement in
different types of hip diseases. Methods: A retrospective analysis of 13 patients undergoing MAKO
robotic arm-assisted total hip replacement due to Developmental dysplasia of the hip (DDH) from
January 2021 to December 2021 was performed in DDH group. Ascular surgery of 29 patients re-
ceiving MAKO robotic arm-assisted total hip replacement due to Avascular necrosis (AVN) of the
femoral head were in the AVN group. Age, height, weight, body mass index, preoperative Harris
hip score, Western Ontario and McMaster Universities (Western Ontario and McMaster Universi-
ties). There were no significant differences in osteoarthritis index and lower limb length before
operation (P > 0.05). Operation time, complication rate, postoperative imaging parameters (dila-
tion Angle, anterior inclination, lower limb length difference), placement rate of postoperative CT
acetabular prosthesis in the Lewinnek safety zone and the Callanan safety zone, Harris score,
WOMAC index, and amnesia joint score at 3 and 6 months after surgery were recorded and com-
pared between the two groups. Results: The operating time of DDH group was (101.54 * 11.79)
min, and that of AVN group was (97.59 * 16.88) min. There was no significant difference in oper-
ating time (t = 0.762, P = 0.450). The lower limb length difference of DDH group was (3.95 * 2.86)
mm, which was not statistically significant compared with that of AVN group (3.71 + 2.71) mm, (t=
0.263, P = 0.794). There was no significant difference in the external extension Angle of acetabular
prosthesis between the two groups (43.62° £ 2.57°,41.62° + 4.77°) (t = 1.419, P = 0.164). There was
no significant difference in anterior inclination of acetabular prosthesis (15.41° + 4.67°, 12.78° +
4.75°) (t = 1.671, P = 0.102). There was no significant difference between the external extension
Angle of acetabular prosthesis and the preoperative plan (3.85° + 2.18°, 3.67° + 2.61°) (t = 0.216, P
= 0.830). There was no significant difference between the anterior inclination Angle of the aceta-
bular prosthesis and the preoperative plan (3.17° + 3.32°, 3.82° + 3.54°) (t = 0.559, P = 0.579).
Postoperative eccentricity difference (4.82 + 2.83, 4.98 + 3.82) mm was not statistically significant
(t = 0.133, P = 0.895).The placement rate of acetabular prosthesis in the Lewinnek safe zone was
90.9% in the DDH group and 89.7% in the AVN group, with no statistically significant difference
between groups (P = 0.906). The proportion of acetabular prosthesis Angle in the Callanan safe
zone was 84.62% in the DDH group and 65.52% in the AVN group, with no statistical significance
(P = 0.205). There were no significant differences in Harris hip function score, WOMAC index and
amnestic joint score between the two groups at 3 and 6 months after surgery. The Harris hip func-
tion score of DDH group and AVN group was (36.23 * 5.13) points and (37.14 * 5.81) points, re-
spectively, with no significant difference (t = 0.484, P = 0.616). The improvement values of
WOMAC index were (48.62 + 11.84) points and (45.72 % 8.94) points, respectively, with no statis-
tical significance (t = 0.875, P = 0.387). No intraoperative or postoperative complications occurred
in each group. Conclusion: MAKO robotic arm-assisted total hip replacement is stable in operation,
safety and precision in the treatment of DDH and AVN diseases, and has good early efficacy.
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1. 518

H AT B DR, DI S B EE IR E 4R AN ) W N
BHEIIAMFEARL] . WO BHAR N B A TR e oM. SThRemsiocB=d, mA
NI SECAEHOCT BIRA I AOE R AEMEZER R, REMHFIM. FARZ M2 B i 4
A S S BURRIFR EATEWER R FECFARIES, A BRI E KA TR K AEMZE2]. 1A
(B AT R A P S B N A 00 B AR SORE R R A 2, AFEARPE T AL, B, ik
DB N R, RNTIE SRS AE I #[3] [4] [5]. BRIk, AT B AR AR E BB R A
XL -

£ 2010 4, MAKO FARHLEE Nt H T2 mi o 1 E R [6]. Hodnk tF EALW Z 3 & kT
CT =4EmE g, Tk TRRIMHEAT R AT, AR e BT E AR AR S DR E & . AL
MIFEAR AR E TR BE . WEBARSEERE. BT AR N T BiRA, HAEEh e
B AL B 7 T A B R

MAKO 8 il B A= 55 01 B AR TEAR BRI R TBCE 555 TH AR 35 C & iE 58 HEUS T RAF i
PRECR7] [8] [9] A5 LT BA AN R A AR SR st B AN R 8 BUE DG T ey, R I 022 7 AN B
o DRI, DN T SR SO Bl Bh A AR TE TG AS [F) R 2 G AT 9 I R R A 0, FRAT TR S R MR G TT R
B A R B Sk PSR ZE P 288 £ 3 X LA 9T

2. IEPRE R
2.1. PINRHRIRE

AFRAE: O BRI BHARN e RIEMERT B A B BB Sk i A58 5
@ WARAET A © MWEIRRETEEE R RFRABRAS LRGN BT ThRETE D
FERAE R ERG LA @ Xt AT T

HeBrprdE: © AREEIRR L, SO IRAEE; @ RERETTREYE, © A TEE: @ B
VIREG: © EMANIADIREA & S EWER TARE € BUP &7 .

2.2. —RFH

AT 2021 4 1 H F 2021 4F 12 A K e K5 & B A K (Developmental dysplasia of the hip,
DDH)#:5% MAKO HLbk i B A i ¢ 15 B R (1) 238 13 91y DDH 41, B & Sk Hk i858 (Avascular
necrosis, AVN)Ez52 MAKO LI 4 B A %17 B AR 1) 235 29 6109 AVN 4.

K% DDH 4 L Lo il =i 4 (P = 0.03), AL E RIS Srim A BMI, AR Harris i 5¢ 7
PE4r. AR WOMAC #8480, ARpi N KEZESEZE R LS5 (P >0.05, W% 1).
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Table 1. Comparison of preoperative data between DDH group and AVN group
5 1. DDH 445 AVN (A B ERRIERIAIELE

o ARHT Harris AR WOMAC  Ruj I
T8 g = BMI . o N
Pl SRS L] (LN W sk KR
o
_ (X+s, —_ (Xzs, _ —_ R (X=s,
+ + + +
(B, #) (Xxs, ) cm) (X£s,kg) kg/m?) (X£s,4Y)  (Xxs, %) mm)
54.54 + 68.54 + 25.75 + 52.31 + 931+
4
DDH 4H 2/11 923 1.63+£0.07 752 336 350 74.46 £ 6.84 10.094
55.72 + 67.59 £ 24.05 + 53.24 + 8.24 +
4
AVN ZH 10/19 813 1.68 £0.07 859 268 421 7217 £4.44 8.671
it X*=9.024 t=0.418 t=1.785 t=0.344 t=1.756 t=10.698 t=1.300 t=0.350
P=0.03 P=0.678 P =0.082 P=0.732 P =0.087 P =0.489 P=0.201 P=0.728
23. FRAFE
PR 2 B 1R 3 [ s 2 vl A m AR KR BUBAARIR ST, MIHUE BRAMIUN B
(]
5
o
1
m‘ ‘*
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Figure 1. MAKOQ'’s preoperative plan prosthetic size
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Figure 2. Position and Angle of acetabular prosthesis planned before MAKO surgery
[El 2. MAKO RETHRISARAKNER BE
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Figure 3. Location and design of femoral neck osteotomy planned before MAKO surgery
[ 3. MAKO ARETIHXIRR & & B E LRI

ARHTHEHE MAKO RS HERAT B 7 BB KRS 1 =4k CT Ea (& 1-3), Ak Z s mipl
BNTFAR A BB TR AT AR RTIRI R0 RS S o RATTHRISE B RSN E M Ge— 2 407, R
fg— N 15%.

MAKO MU E fi Bh AW 6 B IR FARLAE: © BHARGTIS R + SIS & SR, B
BN, HRUBET . WSV R, AR R, FHEE N SUBCE A — M LB LU LA
TRERY, RS EAR, FEM ML, BRIAPLEE N SHUE A R il 4 NDL RS, 3T N EArEF 3 AR LA
AT, HAEE R, @ WEEIMUNBIITYIINL 15 em, FEZVIFFE NHL MHE, YIBRA
MR EAL, TRMPEIMUFTAARCIEET 1M, RSB A VU MU & 1k 5 52T
WEERTTHE, TV RUIFRTRE, REREIANRE . © KA. Wi KT 1 MO HRET, 8
FE R R B RS, 25 e B ATV M B R R = A ENLS AR BRI HE S T
AT . @ FaEEh: DR BB N LR RO, B LA N T AR LA B
it ® BEFUENMHIE: @R AT 12 sih B R 5 DUR ML 88 N Al B 52 A 32 ANFHEI A
IR 0 RO N s AL, T e S HLEs N T8 v Fah e BEM AL, RGP R3]
FHRAFE B EATE. © SEAMKE: PIEBERE, B S8 an 22 a A FE L
No @ EBAEN: BEHESTE, WERE MBS B SRS, BABE AT iiMA e,
FENRN BB B . R pEr] RO S A AT B . f . BEK A OBl . WA S IiEsh . ]
R ENRIEE, W, KT, BEXRMYIM.

2.4. RIFALIERITHOHNEER

AR K 2B R 7 58, LA i I EOR ZR AT A 8 A SRR () BRI 24, I N FH B SR B 24
T LA PURIRYT, SR SO 4 TR B R BEREE, RPN 1K, RIEMA 3 k. R
Ja e 1 RIFAE N AR 7T 3R BT IES T RS K A A A W R8s AR PR B R b AT R A5 P A
Bhiga, PRI AR . ARG 1 RB R ERN N RGE S, R S

WRMATARI A FARIFRAER AR . KH Harris #5595 . WOMAC Fa 805 88 5K 114>
PETIBEOCTT D RE s I E AL X 2R TN SEXUN R B 22, AR AR TR AR, X 0 S e
A TR . RJEATHOCTT CT =i, WEMBIEBRIRSNRA . wliA, JFS5ARH TR
HREATHEAL.
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25. GtFERE

W His B RGIEBEEAGE, R, F%. 5. KE. BMI. FREFLERE. T
JH K 22 R JG §AAR S B RS o BTN 1Y) Harris #5551 7. WOMAC H80 St 1 58 1 7 S5 48 Al H
[ — N GEAT WAy 9 400t, DL R4S R OCPIME & AR ZE DRGSR IS A i EE 4
Student’s t-test JE4T LLE M, AN IEZS 2046 AR . Mann-Whitney U 383517 7081,  THECERLER
F R J7 ke 38 88 Fisher’s precision probability test E4T 7347, BT £ 4> #1375 IBM SPSS Statistics 27.0 4t it
AP NET, P<0.05 A ZERAFSRIFFE .

3. 4R
31 FR—EKER

Hrp BEIE MAKO HUBE 4B N IBR) e TR, DR & & REF, HIS3REEEY . DDH 5 AR
[H) 9(101.54 + 11.79) min (F& [ 80~120 min), 5 AVN 4T A HA] 4(97.59 + 16.88) min (5& Fl 65~125 min)
AL, FAREBHEZE R LS 25 X (t=0.762, P = 0.450). Frfa b2 SERRE 3 NH. 6 MHITLEEY,
FHBEHETAN . RIGIERIERAE.

32. HBFME

DDH #H &3 T i K 5 % °4(3.95 + 2.86) mm (FE [ 0.02~9.87 mm), 5 AVN 41 F G K & 2(3.71 £ 2.71)
mm (& 0.00~13.00 mm)fHLL, ZF ISt X (t=0.263, P =0.794, W3 2).

Table 2. Comparison of postoperative imaging parameters between the DDH group and the AVN group
7% 2. DDH 5 AVN HEBEREEBFSHHEL

NI 2 " . o e o i 22 e e O Lewinnek %  Callanan %
ZH 5 i i Ji - 1S +
51 WEEAMNEC) CASEIEE) (mm) ARHTTHRIZE SF NI KB X B

H(C) RIZEME(C) %) %)

DDH#  3.95+2.86 4362+257 1541 +4.67 4.82+2.83 385+218  3.17+332 90.9 84.6

AVN# 371271 41.62+4.77 12,78 £4.75 4,98 +3.82 367+261  3.82+354 89.7 65.5
GiitE t=0.263 t=1.419 t=1671 t=0.133 t=0.216 t=0.559 x*=0.014 x? = 1.604
P=0.794 P=0.164 P =0.102 P =0.895 P =0.830 P=0.579 P =0.906 P=0.205

DDH #H #3% AR J5 0o 75 4 (4.82 + 2.83) mm, 5 AVN ZH A J&5 (0o E 75(4.98 + 3.82) mm MitL, %7
TGt L (t=0.133, P = 0.895).

DDH 41 53 AR S - AR AN A1 9 (43.62 + 2.57)°, AVN 4L AR o &5 A BUR A e £
H(41.62 + 4.77)°, MM ZERTG 2R X (t = 1.419, P = 0.164). DDH 415 AVN 4LA J& Il &% F AR 4
JE A BT SRR R 265> 5 8(3.85 £ 2.18)°F1(3.67 + 2.61)°, = F L4t X (t=0.216, P =0.830, .
% 2).

DDH 41 53 AR Jig il &8 FUE AR T A B N (15.41 + 4.67)°, AVN 438 AR Jo I B F B i 465 £ 2
N(12.78 + 4.75)°, HAIEF LG TR X (t = 1.671, P = 0.102). DDH 15 AVN 4R J il &85 F A R
04 B2 5 AR R HHRI A 2282 5 8(3.17 + 3.32)°A1(3.82 + 3.54)°, R LGt X (t=0.559, P=0579, I,
% 2),
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DDH ZH# FIBAATE Lewinnek 224 [X [ & 2% 90.9%, AVN 414 89.7%, I ERTIEGIE XL
(P = 0.906). DDH 41 FA{E 44 BEAE Callanan %24 [X (1] L4519 84.6%, 1M AVN 41ELH1H 65.52%, 4H[H]
ERTG R (P =0.205, W% 2).

3.3. BEXT5ThaE

RJG 3MH KRG 6 A H P4 B # Hariss #5615 V0 SRR T 23 23 (P < 0.001), 41101 2% R IE ST
R M(P > 005, WA 3). RTHAL 405 RTHA2 AR5 6 /N H 5 ARHTAH E E5 18 531 4 (36.23 + 5.13) 53
(37.14 £5.81)%, ZR LI E X (t=0.484, P =0.616).

RJG 3 MH MAJE 6 AN H P4l HEH WOMAC FaEU B AR /T i3 20E (P < 0.001), 4ljA1%E RIS T2
EX(P>0.05 MW# 3). RTHAL 45 RTHA2 4R J5 6 1 H S5 RHTAH L EGEAE 73771 79(48.62 + 11.84) 43 il
(45.72 £ 8.94)%), ZER LG R X (t=0.875, P =0.387).

ARJE 3MH I 6 MHWHBEBERTIF 2T mEE, HRZERTLESR I FE (P >0.05, W& 3).

Table 3. Comparison of postoperative function scores between DDH group and AVN group
3% 3. DDH 485 AVN AR EIEETEDIIELE

Harris i 5<77
DIRETESY

ARJE34H AJE 6 H AE3IMA AE61MA AE3MA AJF 6 4~H
DDH 4l 87.15+2996  89.46+4.196  30.15+8.122  2585+8454  70.54+3.230  74.62+3.015

WOMAC F5 %k USSR VRA LN

2,

AVN 4  85.76+3.916 90.38 + 3.649 31.97 + 8.060 26.45 + 6.406 72.41+£5275  75.00 +4.464

Gt t=1141 t=0.720 t=0.672 t=0.255 t=1.413 t=0.327
P =0.261 P=0.476 P =0.506 P =0.800 P =0.166 P =0.746
4. ¥ig

BB % o 4 5 00 17 B ¥ R AE [ 4h CL 4 2 4F HERIZ P i, A0 fE 2021 25| X MAKO F
AL NG, WIELFFE T MAKO HUBRE 4 B2 0C 17 B o A CER R S . 7E R w7,
RVEME f FEE T THME MBI AR TS T Tam R T ERA, HAEFREE, BUEE K
A Thae ik &5 77 H LM . fEARTE T, FRATE MAKO HUBRE 4 B 4 5 5¢ 17 B e R 7EA A S8 A
RIEHIRIEAT Tl WP R ER, TEH A R 2R P8 oS Bp, MAKO HLE 4 B
WO BRI T AR A 2 R NS NGB AR FRIEHE R L, fedk— e ik
PRFE AR e, 5 ELARTILAE 58 oA 1R 5 F B A A FE RN SR N N K B 22 b, TR R S5 30 S T 7 e
PR 25
4.1. MAKO NI EHME ARV TREMERZEY

MAKO HUBE i DA T G T LWk T EHRAR, frfE2 ] i, X T8 T MAKO
HUBSE i B TR (RIS AL ARG SE K [10]0 (HBE A AT 3 AL 3R i, TR [B] 238 P 45 . 7 Redmond
[LLTFIRIE T WU il Bl TR (27 20 M 267 35 451l 2 i TR (8] B s, 75 [ A 18— 30 [l stk #F 7 o
FARFE K 2T MR AL 14 BI2E NPAZRIT B [12] . T0AE D A [FIRZZOR FI BRI, MAKO HUCE (122 3L
FasE, FARMEIEGH 2

FEADTFE, MAKO HUME i B BOR I 22 A PEAe g, B MDA RIS Pk, AR R B i)
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RIS . RAFIFARBIAR . il BB FANRE 2 ) B 08 B A A 008 o AR o B AR Ja FFROAE (1) 22
BE. fEARAT, MAKO FUBEMBIBORA I T CT (=4 FARIR, SREATIESE L il A, 8 ik
SRR FEIARTEIRA . EFASES, MAKO FG¢ 0T O iy e A7 78 2 be bR I o6y
() =2 AR, 5 AR SN, L T B AR A 0 B R e A i R B AR AR AR
FEINZEH . T MAKO HLas AR P H A B A ) 223 b, Jlad S B S UE IRR H] . RBTARSEA&
ARBEEHIRAE . BT I RVBRAR R S G0, SEBURSHERIBCE . B HIAMEA T

4.2. MAKO HHB& # B B AR B0 & 14

TEAF T, MAKO FAR RIS M A A [E 5 v 4081 157, AR fSHCT CT =4t
A PR, B AT . AR E RGBSR, PRI 5 AR A B R NS AR Ao )
EEBLREES.

7E DOMB [13]%5 NI e, AL il Bh B R TE MR AR CE 75 T B A B R R 35 . AR i & 1E
Lewinnek 224> [X [ EL5 Ay 98%, Tfif&48 T T.40°M 80%. 7EH X} Callanan 224> [XIsf, HLWE B A% % T
T B R 550N 92%H1 62%. (EAHFFTH, DDH 4 FIR A Lewinnek 224X [ B %A 90.9%,
AVN #1 89.7%, #laZER G245 L. DDH HAFEAMELE Callanan 224X LGN 84.6%, i
AVN LK 65.5%, R AVN BN, (HESFTHIFER X S, &z 570 R aT
RESA LT 2 MRFE: © Mk . eV S B AR T R R, RE 5 T i 2y B BLAEAE
BAEA SR, AR MU R, O HUE S B E AR R A =, S 8O B AR AL
BEAMPMERMEIE TN, @ B3 E]: B2 @i B B 2 g Sk IR IE B, S R
KUREAREHER D, MR RREB R R EAS R EEEEZTFAN, RFHE DAL —EMALE
FE, BE2 ]2 NG B

BV ASE T % A [ S AL A DG 9 e, FEVK B FE 5 T, MAKO BUBRE 4 Bh AR AL AR 1B R
Redmond 1B\ F)— T 72 K B, MAKO HUBEE 4l B AR AT USR5/ F 0.5 om 1 FREK S 22, SR
WAE] 1 em [11]. ZEAWTTH . (L AVN 4L 14185 T EKEZRN 1 om, Hop 885 R SR 7
F, HMEFERITFERENL, BARETEKEZEE/N.,

4.3. BEXTIhREVEMY

TEBEAERF T, MM B AR R T RGP R IR [14], AFRSERES IR —2, MAKO
HUBHES 78 B 4= 51 B AR AL FEAS RIS AL S 1 oy, WAL B ARG 3 N H . 6 NI Harris #51
IHREVE S A1 WOMAC FR BRI B8 0%, G K T .

5. MR ERM

@© B TAERTHE LN I R E G TORN,  RAFE G, @ FEN R 2R, AT TR T
3 XM EBCFEIMERI T %, ERARR W RERNEIRZE, TERAR S @ FAREHERD, SEHWE
S BT BHRARAFEA BBV, WTRE ST . @ BEVIIN REOE, 0 BH BT IRE R e 4
WK, BICIE T ARHUIICE i B 4 8 0% 1T B AR 2L A8 5 1) mp oz 319 R 17 0 Bz 7 3

6. &

£5 LR, MAKO HUBHE 4l B 4 50 57 B4 RAE DN DDH A1 AVN PR IR g AR 224tk
FEVESE R IR e, B RAFI)F 17 3L
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