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A CT study of combined anteversion after total hip arthroplasty
Lv Ming ,Wu Jian ,Liu Jian ,Dou Yong , Zhou Yizin,Yang Dejin
(Orthopedic Department of Orthopedics,Beijing Jishuitan Hospital . Beijing 100035, China)
Abstract: Objective Our goal was to summarize the clinical data of the combined anteversion of both stem and cup measured by
CT method after total hip arthroplasty and to evaluate the accuracy of conventional freehand technique for positioning the combined
anteversion by comparing the results to the Dorr's “safe zone”. Methods We prospectively studied 206 primary total hip arthro-
plasties. For all the arthroplasties, we used posterior lateral approach and conventional freehand technique without any alignment
guides. 12 surgeons performed all the 206 arthroplasties. Postoperatively all the patients were examined by CT scan within one
week. We measured radiographic anteversion of acetabular components using a 3D CT method and measured femoral components
anteversion using CT scans. Acetabular anteversion,femotal component anteversion and combined anteversion were statistically ana-
lyzed. Results In all the 206 hips,the mean acetabular components anteversion was 16. 23°=+8. 27°,76. 21 % of cases was in Lewin-
neck’s safe range of 5°—25°. The mean femoral components anteversion was 23. 79°+10. 70°. The mean combined anteversion was
40.02°£13.50°,65. 05% was in safe range of 25°—50°recommended by Dorr. The acetabular components anteversion, femoral com-
ponents anteversion and combined anteversion placed by senior surgeons was no significantly different from those placed by junior
orthopedic surgeons(P>>0. 05,0. 726,0. 143,0. 061 ,respectively). Conclusion The conventional freehand technique is an inaccurate
method for positioning the cup anteversion or the combined anteversion. The experience of surgeons can not significantly improve
this accuracy.

Key words: total hip arthroplasty;acetabulum;femur;anteversion;combined anteversion; CT

080G T 30 B A e R S PR A I PR T e 1 I 2 48 AR
0 B AR A I 22 WA R AR AR R R RIS Bl G Sk
BT BR A R LA S SOR G S R B B & S g
B0 A e AB AR By o 18 1 5 i AR A BT Rk

Lewinneck % 5 3t X i K6 10385 47 43 A7 » 8 BCHF 2D R £
40° £ 10 FI R M 1574 10°VE S #55 F A B 1Y &8 430 [, 76 b &
STEE BB RO 1. 5%, 7F b 3 4 B AN BB RN
6. 1% . BRI N T AR TEFEBE F A0 B IR M Ji o 2 T de KAy
e N & TR S K RN e N A IS Y e B8 &=
R I AR . R IL . AE 25 3 4 T B A A AR A L B
NSRS = (R NETE (1 Bl | R

B FE A Ry IE 0 5CT IE A A -3 B 29. 6%, %
Pk 33, 5%, ifi BB R AR F 3 O 11. 600 L 3 TR R 4 86,
Ranawat 270N 257~ 45° & 4 B 4 R )5 3K 15 5 25 I PR &5
T A A A T [ B AR 25° ~ 35" 2 ], Lo M AE 25° ~45°

EEBAN - BWIA976—) AL FIR PRI BN R T AR

Z ). T Dorr 25 5A g FUA 1 B A3 UM K T 5071 A4 T g
S A AL - R DU 5 R A B 22 AL 257 ~50°,

PR F) 2 TCHE 1 R I B A 1) B8 X G PR 2R T R 4
ARMZR . R 25°~ 50" % 2 [ Wassilew 551 H Jif #
FE O {68 1 S 05 A T e B D SR A% B8 7 i 1 46 BB P A
220 E M A2 XA 5 1T Dorr 455 i 38 R I 3H 55 LS A 4 A A
BB 0 595 T AR ) T 1k 2 T BB 5 T4 AR 96 0 7E 257~ 50° 3 il
W BIRIESEHL AR A AT AR oy 58 1A 22 R R F v
BAEZN TR ENRZEEN R EBRER . K. %
T AL 58 AR T3 RO A A 1 HE R T SCHR L AT
[EES SR

(K » AR SCxF 206 i A5 50 TR J5 i R AT B 0GB
ARJGHA FMUABEAT T CT M4, JF 5 Dorr %1 @Y 25°~
SOTR A B A 4 429 [ LA RATRAS A% 48 TR 05 vk & Bk &
AT A B A P 3 A 3 A R TR A TR 22 36 2 15 AT LALAR e 0



3128

W IEAT T 4T .

1 #&R5HE

1.1 —fg%ekl X 2011459 4 20 H#E 11 A 20 fEdL T fLk
TR BE 47 T BHIEAT 0k A 1 06 B R Y 206 ) 8 AT T
WhoE . Hod 3B 96 fil . 4 110 B, -3 4 8% 53. 3 %, A5 M ¢
595 B A MEESCTT 111 B, RATZWI RS AR E A R4k
KRB PESCTT R 43 W8, BE Sk B IR BT 112 45 . 5 B M A R 4
21 B, BB S AT R S B Sk Bl i IR BT 4 B L B F R BT 4k & )
5 R ST S 2 L B DG TT IR IE R U O B, B G S R
KRS HE I AT 6 L PR IF B SE T 3 ) L
KR 3 - L . A AR R R R Y O AR
KR o 12 BB AR O 4 e T S-ROML, B Ay 3 o — 1k
RUAE B K R AR A . P 8 ) P ST TET 151 kL P S ok 4 U X R
LR 55 Wi, RIGHETH 1 45, BeAT B0 B & 2 .

1.2 gk e TR R R EML IS S0 B, 35k A% 46
FAR Ty o e A7 55 00 v 4 A0 RS AR A L 2R ) 1 AT R B 0 o
B FR AR, WA 8 B AT ] 8 2 S 4 B e ik, TRl 12
AT, Hod 6 44 i RURRR BR 2k 8 AR 131 #i, 6 4 RIR R
58 B 75 . IR B U TR 28 4 v R RR I 0 R R 5
2 A B ffy B ER R IR T . T R A ARSE 1 AN
HATT CT K dr . CT KA i Bl AL 58 XU 3% A7 1 ok 28 8 B 0 oy
AUBCEHE b B KA 52 R X2 RN 1 mm 7R B
HAT T RE HF = fEERE.

1.3 #EEAFEE AN E I H MMICSI0. 01 3R 4 X SR 48 1Y
CT BB IAT T B AR =4 Fd . R Murray (8
IR B 5 SCEST 00 4 {1 Ak i % 5 e IR T Y B A B B S 2
FO AR . G P e % D e el bR T B S e bR T RS A R 1D AR R
IR iBERNTTIGS D

1.4 JEERMA M E 78 PACS T1E 5 4 50 & e 4k
5 T T i 4 5 KT R 1 S e oy G it £ R B O R 0 4R
K-8 10 AN S 1 GIE s £ 5 A TE K 28 F 30 1E1E , 7E K
LT ME R fE . BRI A =k A — mm (B 2,
JITAE B0 A6 R R A X 3 e, BROHOT (A AR S I
SLER A WA SR R AR 0 S A A IR
HIfH A .

1.5 Siib=FAb 3 b4 F B 09 i 0 L B JI R 1 i
A RIWTA HEAT THEA T 2R X8 F {4 AT 091 A
1E Lewinneck 15° 4 10°% 435 B 4 1l Bl 647 T 1. XF I
A W5 A 7E Dorr LAY 257~ 50735 [ N 19 Lo Bl #E 47 T 883,
XoF v G TR 5 R R 2B 9 1 U 58 80 95 B AT T M ST B AR ¢ A
55 DL ) DB 12 U 2 5 %o <2 008 A AR T 0 R 1S A% i o R BB

B3 A 19 52 0
2 # R

1E 206 455 ¢ 5 o, 5 F AR 4R R AR S B D — 5. 307 ~
38.61°, -4k 16. 23°+8. 27° . fF Lewinneck 5°~25°4¢ 4= 7{1 [l
PRI 167 B (76. 21 %) o BB 1 1A i 06 #f 90 FBL — 7. 23° ~
60.00°, 1K 23.79°4+10.70°, A 2 PIBH X E AR EE K
F50.00%, 2051k 60. 00°F 51.77°5 B A 2 B B Sk W FE i
JNT0.00°, 43 51 Sk — 3. 73°F1 — 7. 23°, Hi 4y 202 4] (98. 06 %)
A AE 0. 00° ~48. 00° Z [B]. Wk A Hi il fA 8 B b 1. 90° ~
71.10°, -5k 40. 02°413. 50°, 7£ Dorr # L IH 25°~50°30 [l
PG 134 ] (65. 05 %) » 1 78 7 & Lewinneck 5°~25°% 471
B Y 157 Bl vhAg 42 i (26. 75 %) 64 H 81 /3 16 Dorr fiy 25°
~50° % L LLAN . R B O R 3 B O S8 K TR R
91 7 6 FA AR 0% 000 A (A RO RN 5 T AR 2

FTREF 201458 A% 4355 24 9

BEX R, P A4 K 0.726.0. 143 F1 0. 061,

A BRI 2 T AT 1) 00 4 D 9 . oG I A 1 MBUAR O O SF Tw
5 e PR T[] 5 5 A L 8 O 2k ELERD - RAIE Murray 8 F A B2 A9
SE SC I B i 2k 5 00 R T = TR B SR A B RS 2 R A . B
MMICS 10. 01 F - vpa] LIAT S 7 {8 ¢ LA 4 A 52
Bl HHAWEANNERBRE=4#EZ

ALBe BB T A I Ty . B R TN A = 3T v — 3 A
I 995 19 B B BT A7 g 24, 94°— (—8. 19°) =33, 13°, A AT o /A h
JBe AR A A TET 1l 2R 5 K OF 2R AN I R, f AR 2R O IEE
(24.94%) . B BB 3 o £ 4 BB 5 AR IE 28 5 K1 R0 S e S L TE
KL R (—8.197),
& 2 BEaHfANNE

3 9 it

A 2 S B AR G R I R AEZ — ML 5K
bR g S EORE AL 2 A E R R R E B
i 5 AR A 2 AT B B R T i, Sk B
A VF 28 AR A B RS AT K e K R s
N R T TE AR PR o AR AR B R Y T Sl L B Al R
B AR 119 ffy B S R0 1), 8 25 R A1 A 1) 4 A B IR G i
AT T PR 28 56 . Dorr 4500 A O 76 BK A Al 10 /1 K T
50°H By & A= mi AL - 1 /0 T 2571 5 & 2B I B Az » PR o, 8 T
B AT Y % A R 257 ~50°, AR B 4 AL S8 5 Wk AT I
206 W BB AT THA AT WA A CT Wl &, 5 Dorr 4511
25°~50° % AL HEAT T WA, LLVEAS i I AE 58 F R 7 2 22k
A R A B fE AR PE. R X R B A AT R R AT T
G387

H5 T A T 000 A HE 10 2 R B B Y 1L P AT DA AR IE 7 AR A &
AR ETE R REFENIE S ED . EEENFARA T E
AR TR EIS B E AT AR IR b AL T8 T Y i ) 45
ST B AR S K R I B A R B 3 Ok i R B
PREITph T A A S R R A R R A 2 A D i
K R AR, I H B A R A AR R, R G L (o AR
ARy B AT BB K U A e I B A o EB A T AR 1Y 2 A e
FIRAEE A RIS . Wassilew 20 1 38 88 F1 00466 5 A
AR B O R A% 507 1k 1 46 B R A T80T 25°~50°%
4 X P4 s Dorr 2851 38 SR FH TE 5 LS A0 A A0 B ) s 22 i
I 7 T e A BT f 96 % 4E 25° ~50°3E Bl Y . AKFgE L (i B A%
GFARF W AE 65. 05 X% M BITE 25°~50° L X P, Fit,
YEF A8 T AL G2 10 F R J7 3 62 00 F R, 98 5 4 il ik
BB RS AT A R RN MERR A . AT R LA ULE
JLA

T 5E A% G5 T AR O 1 S 000 A IR 051 A R AN o
1. Lewinnek %575 ot X i ARG 61 32 A7 43 47, 2 B0 1 & £



EREF 20145 8 A% 43 5% 24 B

40° £ 1O FIRGMI A 157 10°VE i F Ay B 19 &6 3 I, 78 b %
SV B R AL R 1. 5% T A I 24 42 E B4 Y B 6 % R
6.1% . Minoda %1 7 8 i FiI 1% 55 J5 3 86. 7 Y0 19 555 191 i 40 £
TE Lewinnek 45 1 % 4 305 [ P9 (5° ~ 25°) , Bosker %1% 37 18
82..7 Y% 1y 1) R A6 iy 7€ BL Y BB N . AR BRFE R A 76, 2160 1)
5 R FE YO R N . R L RS R 15° £ 107 —
AR FELZ WL A 29 1/5~1/4 195 B 1 000 A 7E 2 423 [
Ah o 02 e B R B R AN R A e 40T £ 10°YE FE N, WA A
40 Y6 19995 (81158 11 A BE A 48 43 [ AR S B R A O
FUERE A M mERELEREFRFEEAE R
B HEETFR B EENETEBE SRR EE k.
B U 0 {4 155 4% 8 TR O 5 4 TR B A R4S AR 1 o 12 e b
J30TET I 1 i) R0 T % 405 P A 8 S S LA R 4 B A 1 et
A B F 46 /N5 G 4 T B i 22 R R ET T

o s AR R A A E B B RAT 2. E4H
AeH K VR AR T 32 B0 B 1 3 it A s OB S A R A BR AR X
Bt L A4 T 051 A ) R R R AR A PR AY . Bargar 2507 B E
A TR R 18.8° £ 7. 9°GGE I —6. 1°~32. 7°) . T g &
JB B AR B RS MA T-35 ok 22, 5° £ 8. 5° G N 17~39) . 3F A K
ANBEAR S A ZH A MR A9 A Ol T I A 2% A R i AR AR A A
Pierchon %™ il Wines 25770 i 18 AR J& M B 15 1A if 65 £ 2> #i 76
—30°~45°Z i) , ifif Dorr 4™ 1% 38 i FH S F A 22 i 1t B I
(KA 7R — 17" ~28° 2 [8] . AWF5E Y, BB R A4 A 101 A1 104 - 24
{Hl 23.79°+10. 7°,Jo Bl y — 7. 23°~60°, X —4k % 5 Bargar
VST T P AR ) 27 B R T B A A AN TR R
KA IS RS A TS L DRt B I 0T AR 2 T R B
T BB AR A A0 £ 5 5 AT T R S SO A AT A 12 4 T LU
S, Wassilew 20 35 38 15 F1 0068 FH S 00 52 A i B 0 >R FH %
Y5771 46 R A 11 % 988 F TR 76 Lewinnek 2505 27
SFWHAN T 22 %6 B A Wi 1A 78 Dorr 2559 (% &g 4k, A
W5c4 157 176, 21 %) B8 F G190/ 76 Lewinnek 50 22 43
TN {BFEX 157 fiH A 42 5] (26. 75 %) B A i 8 /1 7 Dorr
Ty 25°~5072 4 Bl LAAL . N T AR5 THLAR A 56 5 A0 1T A
W50 2 1 N L B AU 1 AS A

B U 1Y 2656 TC 580 T AR R D 2 dE %m0, (AYE LR
T4 £ BE B AE B O T L SCHR 38 2 AT 22 F 9. Bosker &5 ft
TH 5 SRR B R 15 O 2 TR A4S A EE A o A T
BEIR . 1 Kanoh &7 4% 8 5 4 WURK 162 I 04 g 165 i 76 22 55 1
FER A AR B e w3 X 3. AT 5T 35 W1 v G R I Ui 5
TV BT 2 AR AR T A B R A AT A DA R TR A
0 f0 D7 S WA B3 XA . PR L, AR v A TR R A R Y
Btk UK I F ARG AR .

A FT W Al % 58 00 TR 5 vk 22 0 A i A A O AN
B A 65. 05 %6 A I A A 8 £ 12 25°~50° 1 & & TE I , I
U AR 22 50 A 18 0 IS B4R X — vERR T

SE

[1] Harris WH. Traumatic arthritis of the hip after disloca-
tion and acetabular fractures: treatment by mold arthro-
plasty. An end-result study using a new method of result
evaluation[ J ]. J Bone Joint Surg Am, 1969,51(4):737-
755.

[2] Barrack RL,Lavernia C,Ries M, et al. Virtual reality comput-
er animation of the effect of component position and design on

stability after total hip arthroplasty[J]. Orthop Clin North

3129

Am,2001,32(4) :569-577.

[3] Kennedy JG, Rogers WB, Soffe KE, et al. Effect of ace-
tabular component orientation on recurrent dislocation,
pelvic osteolysis, polyethylene wear, and component mi-
gration[ J]. ] Arthroplasty,1998,13(5):530-534.

[4] Jolles BM, Zangger P, Leyvraz PF. Factors presdisposing
to dislocation after primary total hip prosthesis[J]. ] Ar-
throplasty,2002,17(3) :282-288.

[5] Del Schutte H, Lipman AJ, Bannar SM, et al. Effects of
acetabular abduction on cup wear rates in total hip ar-
throplasty[J]. ] Arthroplasty,1998,13(6):621-626.

[6] Lewinnek GE, Lewis JL, Tarr R, et al. Dislocations after
total hip-replacement arthroplasties[J]. J Bone Joint Surg
Am,1978,60(2):217-220.

[7] Ranawat CS,Maynard MJ. Modern techniques of cemen-
ted total hip arthroplasty[J]. Tech Orthopedics, 1991, 6
(3):17-25.

[8] Dorr LD, Malik A, Dastane M, et al. Combined antever-
sion technique for total hip arthroplasty[J]. Clin Orthop
Relat Res,2009,467(1):119-127.

[9] Widmer KH, Zurfluh B. Compliant positioning of total hip
components for optimal range of motion[]J]. J Orthop
Res,2004,22(4) :815-821.

[10] Yoshimine F. The safe-zones for combined cup and neck
anteversions that fulfill the essential range of motion and
their optimum combination in total hip replacements[J].J
Biomech,2006,39(7) :1315-1323.

[11] Maruyama M, Feinberg JR, Capello WN, et al. The frank
stinchfield award ; morphologic features of the acetabulum
and femur:anteversion angle and implant positioning[]J].
Clin Orthop Relat Res,2001,393(1) :52-65.

[12] Wassilew GI. 3D CT analysis of combined cup and stem
anteversion in cases of cup navigation in hip arthroplasty
[J]. Orthopedics,2010,33(10 Suppl) :48-51.

[13] Murray DW. The definition and measurement of acetabu-
lar orientation[ ] ]. ] Bone Joint Surg Br,1993,75(2) :228-
232.

[14] Kummer FJ,Shah S,Iyer S,et al. The effect of acetabular
cup orientations on limiting hip rotation[ J]. ] Arthroplas-
ty,1999,14(4) :509-513.

[15] McCollum DE, Gray W]J. Dislocation after total hip ar-
throplasty: causes and prevention[ J]. Clin Orthop, 1990,
261(1):159-170.

[16] Bierdermann R, Tonin A, Krismer M, et al. Reducing the
risk of dislocation after total hip arthroplasty: the effect
of orientation of the acetabular component[]J]. ] Bone
Joint Surg,2005,87(6) :762-769.

[17] Harris WH. Advances in surgical technique for total hip
replacement[ J]. Clin Orthop,1980,146(1):188-204.

[18] Bargar WL, Jamali AA, Nejad AH. Femoral anteversion
in THA and its lack of correlation with native acetabular
anteversion[ J ]. Clin Orthop Relat Res, 2010, 468 (2):
527-532.

[19] Minoda Y,Kadowaki T,Kim M. Acetabular component o-
rientation in 834 total hip arthroplasties('F#%5 3132 H1)



3132

HERR b0 SR T FE T DA I R0 RS B 43 B 13X i R
Jn . EOS W DTIAF 52 45 £ R F il X ) FA (B 19 T B
XA [R] T R RS Ao AR 1 A 2% L LA SR 2
T BN LR A R 2R .

ARG THRE FAEHNY ST 5 5. &3 EOS i
U — I X TR EF 4 4 S TS (FA ) B 5 KT
e BREXT R A 33 26 o X 4 A2 A R TR 22 0 L A B A
Wl R . B S R A E T e A IR 2 B 1 R R o
i R A 3 B X8, O o0 A M B A L B 2 ]I T R E
M. 5 E N AR A S R IOR Mo 240 BLR 19 DTTHFSR
S5 R LR 2 b & B A A DX 3L A AR Y FA (R
ARG 1 45 5 SRR i 3 B0 TG R 2 2 M T B8 2 RS A 43
ZAAE (5 B2 ML L R B 250 i EOS 1Y 14 5 BIF 5% Sy 38 A R
43 4 1) 25 0 22 TR 2 s DL R — A R ik .

SE

[1] Davis KL, Stewart DG, Friedman JI, et al. White matter
changes in schizophrenia:evidence for myelin-related dys-
function[ J]. Arch Gen Psychiatry,2003,60(5) :443-456.

[2] Spalletta G, Tomaiuolo F,Marino V,et al. Chronic schizo-
phrenia as a brain misconnection syndrome:a white mat-
ter voxel-based morphometry study[ J]. Schizophr Res,
2003,64(1):15-23.

[3] Uranova N,Orlovskaya D, Vikhreva O,et al. Electron mi-
croscopy of oligodendroglia in severe mental illness[]J].
Brain Res Bull.2001,55(5):597-610.

[4] Kyriakopoulos M, Perez-Iglesias R, Woolley JB. et al. Effect
of age at onset of schizophrenia on white matter abnormalities
[J7. Br J Psychiatry,2009,195(4) ;346-353.

[5] Fitzsimmons J, Kubicki M, Shenton ME, et al. Review of
functional and anatomical brain connectivity findings in
schizophrenial J]. Curr Opin Psychiatry,2013.26(2):172-
187.

[6] Minami T, Nobuhara K, Okugawa G, et al. Diffusion ten-
sor magnetic resonance imaging of disruption of regional
white matter in schizophrenia [ J]. Neuropsychobiology,
2003,47(3) :141-145.

[7] Lee DY,Smith GN,Su W,et al. White matter tract abnor-
malities in first-episode psychosis [ J]. Schizophr Res,
2012,141(1) :29-34.

FTREF 201458 A% 4355 24 9

[8] Chen L,Chen X, Liu W,et al. White matter microstruc-
tural abnormalities in patients with late-onset schizophre-
nia identified by a voxel-based diffusion tensor imaging
[J]. Psychiatry Res,2013,212(3):201-207.

[9] Kamm S, Ashtari M, McMeniman M, et al. Reduced frontal
white matter integrity in early-onset schizophrenia:a prelimi-
nary study[ J ]. Biol Psychiatry,2004,55(12) :1138-1145.

[10] Chiapponi C,Piras F,Fagioli S,et al. Age-related brain trajec-
tories in schizophrenia:a systematic review of structural MRI
studies ] ]. Psychiatry Res,2013,214(2) :83-93.

[11] Kumra S, Ashtari M, Cervellione KL, et al. White matter
abnormalities in early-onset schizophrenia: a voxel-based
diffusion tensor imaging study[J].J Am Acad Child Ado-
lesc Psychiatry,2005,44(9):934-941.

[12] Kyriakopoulos M, Vyas NS, Barker GJ,et al. A diffusion
tensor imaging study of white matter in early-onset schiz-
ophrenia[ J . Biol Psychiatry,2008,63(5):519-523.

[13] Freitag MT,van Bruggen T,Fritzsche KH,et al. Reduced
lateralization in early onset schizophrenia[ J]. Neurosci
Lett,2013,537:23-28.

[147] Peters BD, Szeszko PR, Radua J.et al. White matter de-
velopment in adolescence: diffusion tensor imaging and
meta-analytic results [ J]. Schizophr Bull, 2012, 38 (6):
1308-1317.

[15] Clark K, Narr KL,O'Neill J, et al. White matter integri-
ty, language, and childhood onset schizophrenia [ ] ].
Schizophr Res,2012,138(2-3) :150-156.

[16] Henze R,Brunner R, Thiemann U,et al. White matter al-
terations in the corpus callosum of adolescents with first-
admission schizophrenial J ]. Neurosci Lett,2012,513(2) ;
178-182.

[17] Schneiderman JS. Buchsbaum MS, Haznedar MM, et al.
Age and diffusion tensor anisotropy in adolescent and a-
dult patients with schizophrenial J]. Neuroimage,2009,45
(3):662-671.

[18] BB A e 3 A 37, 55, R P2 R 7. % 38038 Il 1 BT il
IR A R BT ST ] P AR OR R e KL 2011, 44 (3)
131-134.

R H 9. 2014-01-21 &[] H #9:2014-05-07)

CEAE56 3129 5O
using a manual technique[J]. Clin Orthop Relat Res,
2006,445(1):186-191.

[20] Bosker BH, Verheyen CC, Horstman WG, et al. Poor ac-
curacy of freehand cup positioning during total hip arthro-
plasty[J]. Arch Orthop Trauma Surg,2007,127(5):375-
379.

[21] R, B, MG 4. A% 8 T AR Jy 12 22 03 P AR A% #f o
e =4 CT B 7 L) ] BB Sh B, 2013, 21(15)
1528-1532.

[22] Hohmann E, Bryant A, Tetsworth K. A comparison be-
tween imageless navigated and manual freehand technique

acetabular cup placement in total hip arthroplasty[]J]. ]

Arthroplasty,2011,26(7):1078-1082.

[23] Kanoh T,Hasegawa Y, Masui T,et al. Accurate acetabu-
lar component orientation after total hip arthroplasty u-
sing an acetabular alignment guide[J]. J Arthroplasty,
2010,25(1) :81-86.

[247] Pierchon F,Pasquier G,Cotten A,et al. Causes of disloca-
tion of total hip arthroplasty. CT study of component a-
lignment[J]. ] Bone Joint Surg Br,1994,76(1) :45-48.

[25] Wines AP, Mc Nicol D. Computed tomography measure-
ment of the accuracy of component version in total hip ar-

throplasty[ J]. J Arthroplasty,2006,21(5):696-701.

(Wi B #1:2014-01-08 &[] H 19 :2014-04-08)





