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WE. [HB] BN ARTHROBOT #i B i B R  (robot—assisted total hip arthroplasty, rTHA) 5580 F T 41 B
AR (manual total hip arthroplasty, mTHA) JRHIZCER ., [FiE] WEHESHT 2022 45 4 —2022 4F 11 AP T THA 1) 58 il 3%
I R ZEORE . ARBEAR TS Ry SE R, 28 BRI THA, 741 30 IR mTHA, XFHCPILEF AR . BV RAga %ok, (&
R WABRFEBHFRIF, KA LI, rTHA HAF AR P10 SKE | BY7 2 B E KT mTHA 41 (P<0.05).
rTHA ARG TN, T mTHA 21 1 BRI E AR R, 6, FTEIEAR . BERTEHERS, WM4LEE VAS P4, Haris 1F4)
-8 X N -FNiE ROM 1.8 58035 (P<0.05) . 1THA 41 Harris P4 ARJF 14 H [(70.8+3.3) vs (68.2+5.1), P=0.043]. AU biti 5
[(92.0£3.6) vs (89.7%4.2), P=0.025] X AR5 6 4~ H Wi -FME ROM [(48.5%5.9) © vs (44.126.6) °, P=0.009] ¥ . Z LT mTHA 4. #1%
7, ‘THA ARG R E 2 (leg length discrepancy, LLD) [(0.420.2) mm vs (0.6£0.3) mm, P=0.003], SUMBLE . CFE (femo-
ral offset deviation, FOD) 22{H [(0.3£0.2) mm vs (0.7+0.5) mm, P<0.001]. MU {02 #E (acetabular offset deviation, AOD) 25{H
[(0.3+0.2) mm vs (0.5£0.3) mm, P=0.004]F1EE A& M 0> 5 (combined offset deviation, COD) 2%{H [(0.4+0.4) mm vs (0.8+0.6) mm, P<
0.001] 1583 /N T mTHA 4, MiMZH#EF 4R A (acetabular abduction angle, AAA) FIHEFITTH A (acetabular anteversion, AA)
ZRIGI2EE X (P>0.05). DL Lewinnek %4 X NARHE, rTHA 4% 4 X IR BIEL &7 b [61] (%), 26 (92.9) »s 21 (70.0), P=0.026]
BFERT mTHA 241 (P<0.05). [£5i8] PL#F A\ ARTHROBOT 4fiBf THA fdifE i i ASEAEE, #EFMEA L2 XIILEE R, 6
SRR B IR CE, AR TS LLD, JrRcEAE,
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Abstract: [Objective| To compare the early clinical outcomes of robot—assisted total hip arthroplasty (‘THA) with manual total hip ar-

throplasty (mTHA). [Methods] A retrospective research was performed on 58 patients who underwent THA in our hospital from April 2022
to November 2022. According to preoperative doctor—patient communication, 28 patients underwent the rTHA, while other 30 patients had
the conventional mTHA performed. The perioperative period, follow—up and imaging data of the two groups were compared. [Results] All
patients in both groups had corresponding THA conducted successfully, with no intraoperative complications. The rTHA consumed signifi-
cantly longer operation time, with significantly greater total incision length and treatment cost than those of the mTHA group (P<0.05). How-
ever, no postoperative dislocation happened in the rTHA group, while 1 case in the mTHA group underwent revision for dislocation due to
poor placement of the prosthesis. The VAS score, Harris score, hip extension—flexion and internal—external rotation (ROM) were significant-
ly improved in both groups over time (P<0.05). The rTHA group proved significantly superior to the mTHA group in terms of Harris score 1
month after operation [(70.8+3.3) vs (68.2+5.1), P=0.043] and at the last follow—up [(92.0£3.6) vs (89.7+ 4.2), P=0.025], as well as internal—
external rotation ROM 6 months postoperatively [(48.5+5.9)° vs (44.1+6.6)°, P=0.009]. With respect of imaging, the rTHA group was signifi-
cantly better than the mTHA in terms of leg length discrepancy (LLD) [(0.4£0.2) mm vs (0.6+0.3) mm, P=0.003], bilateral difference of fem-
oral offset deviation (FOD) [(0.3+0.2) mm vs (0.7+0.5) mm, P<0.001], bilateral difference of acetabular offset deviation (AOD) [(0.3+0.2)
mm vs (0.5+0.3) mm, P=0.004], and bilateral difference of combined offset deviation (COD) [(0.4+£0.4) mm vs (0.8+0.6) mm, P<0.001], de-
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spite of that there was no significant difference in acetabular abduction angle (AAA) and acetabular anteversion (AA) between the two

groups (P>0.05). Taking Lewinnek safe zone as the standard, the rTHA group was also significantly superior to the mTHA group [cases (%),
26 (92.9) vs 21 (70.0), P=0.026]. [Conclusion] This ARTHROBOT-assisted THA does make the implant placement more accurate, with

higher ratio of acetabular cup in the safe zone, which can better restore the off-set of the affected hip, and is conducive to reducing LLD

with better curative effect.

Key words: robot—assisted surgery, hip arthroplasty, prosthetic position, off-set, leg length discrepancy

i B AR (total hip arthroplasty, THA) J&#i
REFEEINFARZ — 1, 20T I 9%
BT, TERE RIIE . B stEdr . #ioCTy
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THROBOT (HUMIfEEE) FTHE 12 1™ i KW 22 i)
JaiTil o ST P R NI R AL L, AR
W5E% b ARTHROBOT %l THA 5f£%58 mTHA (191l
PRITRL, LABSIE ARTHROBOT M2 4 MERIER 1 .

1 #REFTE

1.1 AN SHEBRRE

PIABRAE: (1) 1TH THA, G fif ) 2544
FEARER; (2) FARABHGEIMUAR; (3) ZAE
HOCAFEIE>60 %) ol E B HOC W T Rg ek iy
T OPERE; (4) IGKRERRETTFER e

HEBRPRIE: (1) 850G R w3 7 ™ F Jak
PR (2) BEREEA TR, (3) #iICHAFA
K. EBY o B (4) A e

788

s LR TIREA 225 (5) iR
1.2 — ek

[ ERE 43 AT 2022 4F 4 H—2022 4F 11 A F4Bk
17 THA B WG R BERE, It 58 il 8 #F4F & L ikds
e, AR EE R E LS AR B S A, THA 4 28
%1, mTHA 2 30 5, PH4LEH — PR 1, P
HEFEAER . MR BMI, JRFE . FARMA ., 2WihY
ZRW TG #E L (P>0.05) . AWFSE@E I EE R ie
P Lo, TR B E A A

&1 MABREAR—RALLER

Table 1. Comparison of preoperative general data between the

two groups
- ‘THA 21 mTHA 4] Pl
(n=28) (n=30)
RIS (%, X ) 54.4+12.3 57.9+13.7 0311
PR (15, H/4x) 13/15 14/16 0.986
BMI (kg/m’, X +s) 26.2+3.0 25.543.1 0.425
5 (1, Z5147) 14/14 18/12 0.444
iZW7 (%], ONFH /OA/FNF) 10/17/1 8/20/2 0.672

. 2Wr, ONFH, osteonecrosis of femoral head, % 3k IR%E ;
OA, osteoarthritis, HPEFTT % ; FNF, femoral neck fracture, BB
T,

1.3 FARIE

PR FARLR RS 2R, IO EMEM,
[F] o7 AE B BRI 3 T o

‘THA 41: RATFTIEHE CT F3, 75 F AL
MRS 2R E 45T LLT, HIZER 0.5~1 mm,
CT $tdli 5 A ARTHROBOT A LRI 5 H11TF A
2o Ah, ERIEHRIFEMAUNE , T EOEE AT R
AbE A 2 MO G IR R T B SHR (Kl 1a),
U AMU) 1R AT A ) B2 U0 T O 2 I 5 e
B, H/NHFE L 0.5~1 em AbATBEB SRS . M
WEE L, G S T AL AR TR 4 30 4>
R RO AT T — 2P 500, 38 LR (i
FH AR BB 35 IR 178 48 11 s ) 4 22 E A
(F 1b), I HUAUE 22 R AR A AR 2= B A A
O 1e) . JRINPIIE T MR R T, ¥ 465 %
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fElbr . (BRI . DRSS . BB, SEEs
B UEATHE AR OL, R AR RS 117 1 )
W, FT2RBIAR SNk, RIF, P RE2esBem miik
T, T OB R TR I S OGRS
A R R AR B BRSR RS SE R

JiT A H 0 BT 30 min FPFPEME AR, IF
N R AR A b RJEHEHPUAER 2 d,
A FHFEBUEE 3 d JFeUIRAI RIS BE, FIHH B Rk
B W) 1A 5 19 (0 R T B i S R AN Y WA b

SYBRIEATERN . ARJ5 3 d N E FIKIES), hiF
—REINHE B RJE 1. 6 M 1AFES TRV
L4 TGRS

ISR Fl A GORE, ARG TR ] PIE
K ARSI & ST AA 15 B0 R AT B g 8] A1 9%
FH o R 58 4 00 T TG gl i) R L A e B 4003 4
(visual analogue scale, VAS) . Harris PR . T -
JEE B (range of motion, ROM) K -4MiE ROM P
WG AR AL, LR 07 . R | EUARA D)
SRR O A BT NS Ry . ATAR AR A
M XCF B B2 (leg length discrepancy, LLD) |
F14MNEff (acetabular abduction angle, AAA) . R
fBiffi (acetabular anteversion, AA) . BEE/OE (fem-
oral offset deviation, FOD) . % F1 4 0> f (acetabular
offset deviation, AOD) FIEESR-UME  (combined offset
deviation, COD), 75 WA 1d.

1. Hls N Bh &8 B (robot—assisted total hip arthroplasty, rTHA) . la: Z3EH S % 4, 1b: BEHIME s 1c: Z3EHE
s 1d: SR, L1 AHIEELZ, L1 S L2 M NEMA (AAA), L3 Fil L4 500 SN/ INEGF BINHTE R IR, P2
ZNPIBREEZE (LLD). i/ (AA) H Widmer ' BJFIEH) o

Figure 1. Robot-assisted total hip arthroplasty (fTHA). 1a: Install the pelvic reference frame; 1b: Grinding acetabulum; 1c: Install the ace-

tabular component; 1d: Image measurement. L1 is the tear drops connection line, the angle between L1 and L2 is the acetabular abduction

angle (AAA), the distance from L3 to L4 presents that from the bilateral trochanter to the tear drop connection lines, respectively, and the

difference between the both sides is the leg length discrepancy (LLD). The anteversion angle (AA) is calculated by Widmer method ' .

1.5 Geitorik

K SPSS 25.0 A HATGE T2 400 . TR
DL x+s o, BORHRIEA AT, 2[R SR Fw
SERHEAS eR S, P BRI R Oy 20015 SOk
RARES R, RAIESERGE . THERORER H
XK Fisher KEHIK LR . P<0.05 N34 G245
P

2 & =R
2.1 [FEFARAREN

PHZLRRE BIAISE T A, JOA A BT sl A AR
IR . PIZE R BRI BOR LR 2, ' THA 4

FARMH] L 2 K T mTHA 4 (P<0.05), THA 41
FUSRKEE . IRYT 2R B3 KT mTHA 240 (P<0.05) .
PRI i ft . B A1 B0 S A Be i fa] 7 22 5 34
TG L (P>0.05), mTHA 4 1 i #E (4F
JEff 640, AifHAA 32°) ARJEHE 3 d G e HECT
JRASE PR T A5 A B AR B A TR, 05 1 il
HARJEHE 10 d ARMSAFF AR AR, E4 X 4
AR ARG BEA R (SM@Sf 430, wifsif 17°), 4
SHRIT IR R B
22 FVIEER
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/I (P<0.05), i Harris 743, #ifii-J ROM ., N -
SMiE ROM ¥ @ 1A (P<0.05) . rTHA #HHARJG 14
H . KWK Harris 7455, NARJE 6 A~ H 8N -41Mie
ROM #4118 % KT mTHA 4] (P<0.05); HAbAH R 5]
M, PUZH VAS R4 . i -JE ROM. N - A1 Jig
ROM 223G H2E L (P>0.05), PI4LBRE A
R IR A ] Pl sl A B IR L

R2 RABREBEFARPARMLER

Table 2. Comparison of periperative data between the two groups

THA 2 mTHA 2

23 ARG

P BB AR TR I 4, THA AR5 LLD,
XU FOD ZEE . AU AOD 251 . WU COD 2 1{H ¥
BE/NF mTHA 41 (P<0.05), TiHG4L AAA F AA
SEGI2FE L (P>0.05), L Lewinnek 224X AFx
#E, rTHA 4122 X Ui 1%L 5 b 255 T mTHA 41
(P<0.05), PiZH ARG ILE 2. 3.

R4 RABREXLBABILE

Table 4. Comparison of radiographical data between the two groups

Hib (n=28) (n=30) P
FARAFE] (min, 7 =s) 73.628.3 59.7+6.6 <0.001
YIHEKSE (cm, 7 +s) 16.9+1.7 15.8+1.6 0.008
AR (ml, % +s) 220.7+24.4 209.5+21.2 0.066
YIn@a (i, Hizm) 27/1/0 29/1/0 >0.999
FEBEIFE] (d, 7 £5) 6.020.5 6.2+0.6 0.165
P (JTTT, 7 +s) 6.2+0.5 5.9+0.4 0.010

R3 RABRERAER (v+5) GHEK

Table 3. Comparison of follow—up data between the two groups

B THA 4] mTHA 4]
Ei=2a1 PAE

(n=28) (n=30)
LLD (mm, ) 0.4£0.2 0.6+0.3 0.003
AAA (°, X +5) 41.35.8 39.4+8.4 0.327
AA (°, X ) 19.926.3 22.15.1 0.185
XA FOD ZE{H (mm, % +s) 0.3+0.2 0.7+0.5  <0.001
XA AOD ZE{H (mm, % +s) 0.3x0.2 0.5+0.3 0.004
XU COD Z2{H (mm, & +s) 0.4+0.4 0.8+0.6  <0.001
Lewinnek 4= X P9 [ (%)] 26 (92.9) 21 (70.0) 0.026

(% +s)
- TTHA 4] mTHA 2 P
(n=28) (n=30)
SEA A E TR ZIE] (d) 2.0+0.6 2.1+0.6 0.598
VAS 4 (51)
ARG 114H 1.4£0.8 1.5+0.9 0.441
AR5 6 1~H 0.5+0.7 0.8+0.8 0.218
ERIi] 0.4+0.6 0.5+0.7 0.615
P{H <0.001 <0.001
Harris W43 (57)
RIg 1A 70.8+3.3 68.2+5.1 0.043
A5 6 A 87.8+5.3 85.1+6.9 0.158
E UiV 92.0£3.6 89.7+4.2 0.025
P <0.001 <0.001
HEAH-JE ROM (°)
ARJE 14H 83.2+5.9 83.0+5.8 0.925
RJF 6 4H 110.2+10.4 107.9+10.0 0.386
RIKBEVI 119.5+10.1 115.1+8.6 0.077
PH <0.001 <0.001
N -S1iiE ROM (°)
AR 14H 33.445.1 32.6+6.1 0.579
ENEX 48.5+5.9 44.126.6 0.009
ERIii] 59.6+5.8 57.1+7.0 0.144
Pl <0.001 <0.001
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1.5%, 142X AR SR 6.1%

‘THA 17 B B # MR 3, Zhang 55 ™ 48 1,
YTHA FEREC T Al A 10 e 61 b n] ERR AT AR TR
R, A BRI PRI S T T, WL
XN G RN 87.2% . 55%. 5 SCHRIESEHLAES A
HiBhAE 4% THA ] U R AT AT, SGEie Ty
TGN EE 45 /B R A B 2, s R AR T
U Tu % R 3, rTHA AJ5 LLD /NT mTHA,
FH THA ROCR AR A SCHkE , R Widmer
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K2 BEatt, 38 %, WAMBAEKIRIEATHLE AR B 2B B8R ((THA) . 2a: RETIERL X 2k AnBed kika . &
VBRI 2K 5 2b: AREGIIAL X 2 Fo7s Bed Sk B BAaOR . S IIBSE 220K 5 200 RJG 6 DA IELL X &l WWRIARE . L8R
U 2d: RIRBEVIIINAL X 27 WABAR AL S R A, ToliAR sl T itseE#i .

Figure 2. A-38 years—old female received rTHA for necrosis of the right femoral head. 2a: The preoperative anteroposterior (AP) X—ray
showed the collapse of the femoral head with disappearance of the joint space of the right hip; 2b: The preoperative lateral radiograph
showed obvious destruction of the femoral head with complete disappearance of the joint space; 2¢: The AP X-ray 6 months postopera-
tively showed both acetabular and femoral prosthetic components were stable and in good position; 2d: The lateral radiograph at the latest

follow—up showed that the prosthesis was in good position without loosening, subsidence or osteolysis around the prosthesis.

K 3. Btk 53%, WABE R RITERT TRBC BEHAR (mTHA). 3a: RETIER: X 2R 7R R RIBIHK .
TEBELL; 3b: ARFAL X 2R WSCT EIBRIE S . BEE A BB BRI 3e: ARG 3 d IEAL X KRR KT, SMEMIER,
ZIE PR FARVIREAR A s 3d: RWBEVT ORJG 70H) 1EA X LR BIATE . A8 R

Figure 3. A=53 years—old female underwent mTHA for osteoarthritis of the right hip. 3a: Preoperative AP X-ray showed disappearance of

articular space with subchondral osteosclerosis; 3b: Preoperative lateral radiograph showed the disappearance of joint space with forma-
tion of osteophytes around the acetabulum; 3c: The AP film 3 days after operation showed joint dislocation, with too large AA. The patient

had to receive revision THA to adjust the prosthetic position; 3d: TheAP film 7 months after the revision surgery showed that the prosthe-

sis was stable and in good position.

AW, ARG PARTIA 550 R 2 71 T048:
TR S, H THA A8 EARAE Lewinnek %242 X [
FLBilim F mTHA 41, 145185 Zhang 55 ™ (0L A
. %E#FHIN N, ARTHROBOT #L#§ A B T 504 i
BB, el M 2T SRR AL
IR FARIERE, BT RRAERIT, WA
SR RN IE SR FIR AN RS B 15, IR AR-
THROBOT 1 “$-r HE 5% ThRBws PR Ao i s i) iy
KRR RE, $& T L2, AT «THA
40 fd . HOWUI FOD, AOD. COD 2 ¥k T
mTHA 2, K3 T ARTHROBOT £ i #% i it o
WilE . ABFSEUESS, yTHA FARFTE A O EE A5k
5 mm DA EREH) S 3% & F mTHA, «THA 41

AE>10 mm B IR, I8 K E A
ORI T EESMNENUE . PR gk Ty, ik
R

LLD J& THA J720 R S ZP M brifE, %K LLD A%
JEBRFE AN BRI, R R R A R L
JRH U Sykes 28 1 &L, LLD #Eid 5 mm AR L8k
SBE AN, Kawai 4 ™ Ik, ARG BEIE K SRR
WO, HAMREYN, FREKESIMRIK
JEE S [ 5% e 4 Jee LU g 16 S g7 Ak Y. AR O
H1, ‘THA 41 LLD 3 /NF mTHA 41, ARTHROBOT
BB rTHA AR TR BB

‘THA JRA A2, ABF5E T vTHA 2T AR ] &
YIS B B3R T mTHA 4. SR, THA 4
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