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Abstract

BACKGROUND: Good position of acetabular prosthesis during total hip replacement plays a key role in success
of the operation. Traditional location tool has poor accuracy, is too complicated, and limits its application.
OBJECTIVE: To compare the advantages and disadvantages of gyroscope with the traditional technique in
acetabular component orientation in total hip arthroplasty.

METHODS: Using lateral approach, physicians with different experiences used traditional technique to locate
acetabular cup 100 times (20 times in each person; 40° abduction and 15° anteversion), and then used
gyroscope to locate 60 times at the same angle in the same plastic hip model. The error between the planed and
measured values was recorded.

RESULTS AND CONCLUSION: Compared to the traditional technique, the error of the abduction and
anteversion decreased obviously. These indicated that the gyroscope can make the orientation of acetabular
component more precise in total hip arthroplasty.
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Figure 1 Establishment of gyroscope

B R A SR P AR SRHSERS A A i MDA BRI S ALY, K A0 A IR e A A A DAy B e Lo I i 5 AR, AP S5 m)
U EEAN RIS, B 52 AN KB B Dyl il A BE A SR B BB e AN FL S A B (180°-146.2° =33.8°); C N #RAF
FRBUE AT, IAFHCATIIMES, WK SRR M RTE RN, AT IR mm 34 58 i i)

Kbl D WA — M, RONRTEUT .

B2 FeEEMIHERTZE
Figure 2 Use of gyroscope
Flidz: 1A 350 4 HI BRSSO A M AT A s 181 B-D S HIBRIR AN & Ah e ARG AR s 18] E o pitch 4ME, Yaw Afifit. 1 H wr:
AREHATIHFWE, G RN WIAARAL B W A B 5 B 0 A B R 251

3446

P.O. Box 10002, Shenyang 110180 www.CRTER.org



WXV, T FEIR AR B THE (L A

@7z oo

s

O IGUIRL, TR SRR R, B 1A AR

PESEE (L X AY5 i1 #ITE: R3Ol BE MR AR e 55 W i AH
L AE RN P 2 AR R DR Y . A BERR R A A
JEAZ A I RV T £ v o 2 s e bt L = e A R, L L
pitchff: Jy 4k, Yaw A4 if il

PROE AR R E T T ARG, B
DB, e o i e+ 207 B A A B AT RO [ 1
FIAk e NHAMUA RS, 2R IDRHEERR R b 544 P2/
(4 NI B HAOLE LU_E (B AT 3 44 54 LL A ) B2 il
AL ST REAT T100RBEFA M E L. RS L35 5093
BEAT T 201040°HM RS Hi (5 A1 (B1). XFE, K72
e DAk i e W A N o TP A = A A N 03 53 A TR D
SE THeRe (B2t JL A IR UE, T i 5 e A AT e
SEATAT XA BE DR i PE BeAT 5 o

R TERIEL TR Se MR R, dhm e AT
RIS, AR5 ) B ERE 75 BT

PESEE (T IRIEL TR A2 BN o b A& 8o
BTSN A EE, SR A RERTEAIAT, N s bE LA 5
WEE, BT

0 I 46 i S AT A 2 S A (B RS A 8 mT AT i 4
TR R AR ), R R R s s A B T U
FLSIA A A% AR b 0 A R AR

BB 1 2% 23 IEAT T 60V T 1540° R4 i 15° (¥
(E2A-D). FESR SO I BRI T A AT AHIE Ch ] B E AL
FHEGPERS IR BE IR BORS BE M) FEBRBOERZ LA, B
718 Bt LA B B RSB R AT AS Sl I ) S I A R AR A (R
2E). CRFBICA LA A IXHE, wi Bl T AR
PRIETEUAASNES . SiAh, P R th oM A
BEAT IR

UGB, 10FE LA N SKAT2000E AL BEEL
BAHINFAT2000E N FEIRAATO0UE AL S’
5E 1L R ZE AR A D R v o

IEM R PR S R h A Rl v A 2 AT e &
g, HFEBOE AL RRZVE N R bR, RE
TR YRS S5 T

EEWEIEIR: € LT T T U A S o

FitFE A hidKExcel 200347 FIA 75 t £
56 FH RS9 A DN e 2B [R] 1) 22 3¢, PIE/D 10,05 22 5747 W 1
X

2 R Results

21 REMEHEFBGINR AR RA GHE SR
LR1-3.

22 ARMEFEFHRGIRAFTMAG LT Sk
GERARHM L, BERRAX AN A AR A iR 25 R (P < 0.05;
$4).

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

F1 BF 10 £IRKZWHIEITN S8R AFIEIIR A
Table 1 Abduction and anteversion measured by physicians who

had worked in the clinic for 10 years °)
I P SMESM T

S 7 R Sbr A R IE
1 35.8 4.2 18.9 3.9
2 34.8 5.2 124 2.6
3 48.6 8.6 19.4 4.4
4 39.6 0.4 131 1.9
5 34.4 5.6 10.2 3.8
6 35.2 4.8 123 1.9
7 31.2 8.8 11.2 4.8
8 34.3 5.7 211 2.7
9 35.2 4.8 11.2 6.1
10 30.4 9.6 11.2 6.7
1 35.4 4.6 123 29
12 36.3 3.7 14.4 3.8
13 321 7.9 23.6 3.8
14 33.7 7.6 20.9 2.7
15 48.3 6.3 19.9 0.6
16 38.3 8.3 7.8 8.6
17 37.3 1.7 18.5 59
18 35.4 2.7 8.3 4.9
19 36.9 4.6 121 7.2
20 32.4 3.1 13.1 35
21 37.3 2.7 18.9 35
22 45.7 5.7 17.5 33
23 43.6 5.6 14.5 1.7
24 45.6 3.6 13.7 2.6
25 42.8 2.8 19.8 29
26 45.6 5.6 12.3 3.9
27 31.5 8.5 11.2 25
28 39.6 0.4 211 0.5
29 35.7 4.3 11.2 1.3
30 39.8 0.2 11.2 4.8
31 42.5 25 18.9 3.9
32 40.4 0.4 17.9 2.9
33 43.2 3.2 18.7 3.7
34 41.4 1.4 19.8 4.8
35 477 7.7 13.5 1.5
36 46.5 6.5 19.8 4.8
37 47.6 7.6 19.8 3.9
38 39.8 0.2 15.9 0.9
39 37.7 23 13.5 1.5
40 36.8 3.2 17.6 2.6
xts 3.51+1.78 4.57+2.67

Rk Bl 1-20 R EEHHTINER, 21-40 KL LTI . 2 7B
10 AL e T AT A B AR AR 2 AL I R 2258 o ST R AR 1) RS A
5 h 40°H1 15°,

F4 FRZUIMNUFNERANAERBENES
Table 4 Difference in accuracy of acetabular cup angle measured

by different persons using different methods (xts, °)
415 {8 £ HME S

5 4] 6.61+2.72 3.831.81

10 441 4.57+2.67 3.51+1.78

BB AL 0.30+0.19 0.140.09

P 0.00 0.00
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Table 2 Abduction and anteversion measured by physicians who had worked in the clinic for 5 years using gyroscope °)
D=4 HME S AU bIUE=dA 3 ShES A
bR RFE bR RFE S S 2 S S R
1 32.4 7.6 10.4 46 31 48.2 8.2 21.9 6.9
2 325 7.5 13.4 1.6 32 48.5 8.5 23.4 8.4
3 34.9 5.1 5.8 9.2 33 49.5 9.3 24.1 9.1
4 31.6 8.4 131 1.9 34 48.8 8.8 19.9 4.9
5 32.3 7.7 10.3 4.7 35 47.9 7.9 19.3 4.3
6 35.5 45 17.4 2.4 36 47.8 10.1 19.3 43
7 40.4 0.4 10.7 43 37 50.1 8.9 19.4 4.4
8 36.8 3.2 9.7 5.3 38 48.9 7.8 19.7 4.7
9 32.6 7.4 12.7 2.3 39 47.8 9.2 19.2 4.2
10 39.4 0.6 14.1 0.9 40 49.2 7.8 21.3 6.3
11 32.7 7.3 9.9 5.1 41 45.6 5.6 18.9 3.9
12 34.6 5.4 121 2.9 42 47.4 7.4 19.7 47
13 35.3 4.7 16.4 1.4 43 50.1 10.1 18.9 3.9
14 31.2 8.8 11.9 3.1 44 36.7 33 17.8 2.8
15 34.1 5.9 13.2 1.8 45 35.6 4.4 19.7 4.7
16 37.9 2.1 13.8 1.2 46 47.9 7.9 1.7 3.3
17 39.6 0.4 12.9 2.1 47 435 35 12.6 2.4
18 31.8 8.2 12.7 2.3 48 46.5 6.5 121 29
19 32.4 7.6 11.2 3.8 49 46.9 6.9 11.2 3.8
20 33.1 6.9 11.5 35 50 49.8 9.8 11.2 3.8
21 43.5 35 12.3 2.7 51 42.8 2.8 12.9 21
22 459 5.9 17.6 2.6 52 49.8 9.8 13.2 1.8
23 49.7 9.7 19.9 4.9 53 41.8 1.8 12.3 2.7
24 50.1 10.1 19.3 4.3 54 52 5.2 16.9 1.9
25 48.3 8.3 12.3 2.7 55 49.2 9.2 11.2 3.8
26 47.4 7.4 19.2 42 56 48.9 8.9 11.7 3.3
27 49.1 9.1 18.3 33 57 417 1.7 11.8 3.2
28 48.1 8.1 19.8 4.8 58 47.9 7.9 19.7 47
29 49.3 9.3 17.8 2.8 59 48.2 8.2 11.2 3.8
30 41.9 1.9 18.4 3.4 60 45.9 5.9 104 4.6
Xts 3.83%1.81 6.61x2.72

RIE: B 1-20 SBEI TR, 21-40 DB/ T BTN, 41-60 B/ BT, 3 fBE LI 6 SRR LTI VAIET A E A F A AL IR RS SR

£ R B AE 55 A 40°F1 15°.
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Table 3 Results measured by gyroscope °)
WAL ShESA GORCE] W74 ShES CIR(i]
SEbR A R SEby A R SR SR 7 E ] SRR A i
1 40.2 0.2 15.6 0.6 31 40.2 0.0 14.8 0.2
2 40.3 0.3 15.8 0.8 32 40.0 0.1 14.7 0.3
3 39.8 0.2 15.7 0.7 33 401 0.1 15.3 0.3
4 39.9 0.1 14.8 0.2 34 39.9 0.0 151 0.1
5 40.0 0.0 14.6 0.4 35 40.0 0.0 15.0 0.0
6 40.1 0.1 15.3 0.3 36 40.0 0.1 14.8 0.2
7 40.1 0.1 14.7 0.3 37 40.1 0.2 14.7 0.3
8 39.8 0.2 14.5 0.5 38 40.2 0.1 15.2 0.2
9 40.1 0.1 15.4 0.4 39 39.9 0.2 15.2 0.2
10 40.3 0.1 14.8 0.2 40 39.8 0.1 15.4 0.4
11 39.8 0.3 15.0 0.0 41 39.9 0.1 14.9 0.1
12 40.0 0.2 15.1 0.1 42 40.1 0.1 14.6 04
13 39.7 0.0 15.2 0.2 43 40.0 0.0 14.4 0.6
14 39.8 0.3 14.9 0.1 44 39.8 0.2 14.6 04
15 40.1 0.2 14.8 0.2 45 39.9 0.1 15.4 0.4
16 40.2 0.1 14.7 0.3 46 401 0.1 15.6 0.6
17 39.7 0.2 15.0 0.0 47 40.1 0.1 15.3 0.3
18 39.9 0.3 15.1 0.1 48 40.0 0.0 14.7 0.0
19 40.1 0.2 14.9 0.1 49 40.2 0.2 14.7 0.0
20 39.8 0.1 14.7 0.3 50 40.3 0.3 15.0 0.3
21 39.9 0.0 15.5 0.5 51 40.1 0.2 15.0 0.3
22 40.0 0.1 14.3 0.7 52 39.8 0.1 15.3 0.2
23 40.1 0.3 14.8 0.2 53 40.1 0.1 14.7 0.1
24 40.3 0.1 15.3 0.3 54 39.9 0.3 14.8 0.3
25 40.1 0.1 15.5 0.5 55 39.7 0.3 15.1 0.1
26 39.9 0.2 14.9 0.1 56 40.3 0.2 14.7 0.3
27 39.8 0.1 14.7 0.3 57 40.2 0.1 14.9 0.4
28 39.9 0.0 15.4 0.4 58 39.9 0.2 15.3 0.4
29 40.0 0.1 15.4 0.4 59 40.2 0.3 15.4 04
30 40.2 0.2 15.3 0.3 60 39.9 0.1 14.6 0.5
X+s 0.14+0.09 0.30+0.19
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