FEEA 2019 49 HEE 32 55 9] China ] Orthop Trauma,Sep.2019,Vol.32,No.9

<797 -

traction[]J ]. Int Orthop,2011,35(5) :639-645.

Harris WH. Traumatic arthritis of the hip after dislocation and ac-
etabular fractures:treatment by moldarthroplasty. An end-result
study using a new method of result evaluation[J ]. J Bone Joint Surg
Am, 1969,51(4).:737-755.

Rl A 0, i/ JE. Crowe IV RSB F1 % TR RO 16T
RFARGITLT] A E 4 05,2016,29(2) : 125-130.

SHANG DC,ZHONG SC,ZHANG XZ,et al. Surgical treatment for
osteoarthritis secondary to Crowe type IV developmental dysplasia
of hip in adults[J ]. Zhongguo Gu Shang/China J Orthop Trauma,
2016,29(2) :125-130. Chinese.

Kaneuji A,Sugimori T,Ichiseki T, et al. Minimum ten-year results
of a porous acetabular component for Crowe I to Il hip dysplasia
using an elevated hip center[]J]. J Arthroplasty,2009,24(2).:187-
194.

S B 2, 3R AU A AR R N I P BE ER TR AR R
TR RN R E AN R I R R 24 35 ,2016,19(2) : 177-
180.

YAN S,LIAN YY,LU DF et al. Cementless acetabular component
fixation with circumferential medial wall osteotomy in severely dys-
plastic acetabulum[J]. Lin Chuang Gu Ke Za Zhi,2016,19(2):
177-180.

Tsukada S, Wakui M. Bulk femoral head autograft without decorti-
cation in uncemented total hip arthroplasty :seven-to ten-year re-
sults[J ]. J Arthroplasty,2012,27(3) :437-444.el.

Bolland BJ,Wahed A,Al-Hallao S,et al. Late reduction in con-
genital dislocation of the hip and the need for secondary surgery:

radiologicpredictors and confounding variables[]J].J Pediatr Or-

[10]

[11]

[12]

[13]

[14]

[15]

thop,2010,30(7) :676—682.
Neumann D, Thaler C,Dorn U. Femoral shortening and cementless
arthroplasty in Crowe type 4 congenital dislocation of the hip[J]. Int
Orthop,2012,36(3) :499-503.
Lai KA ,Shen WJ,Huang LW et al. Cementless total hip arthro-
plasty and limb-length equalization in patients with unilateral
Crowe type IV hip dislocation[J]. J Bone Joint Surg Am,2005,87
(2):339-345.
Imbuldeniya AM , Walter WL, Zicat BA , et al. Cementless total hip
replacement without femoral osteotomy in patients with severede-
velopmental dysplasia of the hip:minimum 15-year clinical and
radiological results[J ]. Bone Joint J,2014,96B(11) :1449—-1454.
Rejholec M. Combined pelvic osteotomy for the bipartite acetabu-
lum in late developmental dysplasia of the hip:a ten-year prospec-
tive study[J ]. J Bone Joint Surg Br,2011,93(2):257-261.
AN JE T RI, AL ARAT . S—ROM BB {15 1A 72 48 56 3 BRAS vh 1
f 1 PRTIE5E [T ). o [543, 2017,30(4) : 322-328.
PIAO S,ZHOU YG,DU YQ, et al. Clinical results in early and mid
term of using the S—-ROM femoral stem in revision[]J]. Zhongguo
Gu Shang/China J Orthop Trauma,2017,30(4) :322-328. Chi-
nese with abstract in English.
Gill IP,Webb J,Sloan K, et al. Corrosion at the neck-stem junction
as a cause of metal ion release and pseudotumourformation[J]. J
Bone Joint Surg Br,2012,94(7) :895-900.
Claramunt RT,Marqués F,Leon A,et al. Total hip replacement
with an uncemented Wagner cone stem for patients with congenital
hip dysplasialJ ]. Int Orthop,2011,35(12) : 1767-1770.
(ki H #1:2019-01-20 A SCamfs: EE )

B Fh TR X 4 5T B AR Hr s B A
TR E 1Y 52 0]

]ﬂ A EE] l,{A\ Z'Ez
(LA st B 25 KA R il P B e B AL V095 Ml 226000 2. a0 K 2 B5 2 B Wi IR St B e i L VR g ot
221200)

(BE] BH:ARFEBARZ LT QRS EMATERRTHOBARELIALOT aE, Tk R

£ EFRANE & CT

YRS TR, RN B e A =

BERXFEMAIFENEESAE LS AKKKE, #i%lifr\ﬁ!ﬁniz

KAy X 4h.\Y #hAe Z shak 30, VAR VE A AN B G BAR BTN F G AR 69 25T 9}‘& 7 (radlogrdphlc inclination, RI)

F2 A% 419 M A (radiographic anteversion, RA) . K A B X MM B E N @k AR LM G
& X R Y dhak ekt 4L G 69 RA Zraki),

KIRAEN R ER B

fexf RIZmix KF 24 %A%, @25 245 5 A4 RA=0.682 4X+

10.256 (”=0.308 4) #= RA=-0.714 1Y+10.424(r’=0.999 8) ; & & % Z 4k # 0f sf RA JU-F A% 125 Rl 2L M0 X,

©] )2 75 42 4 RI=1.0Z+46 (1>
v R AR, B AR

1O)Q—IZI

[k#RA] F2; #a;
FE S £ S .687.4+2
DOI; 10.3969/j.issn.1003-0034.2019.09.004

FFR R (IR AR 55 ) #7123 (OSID) .

BB E R e BB JRAR W WA N B B I W AT A R RTINS
Ko bW AL ENTHRE Y MBI INEA 2R a a7 A .
TR, XTRBA, T,

B UH 2018 4F R i T R AR 22 B2 S BHUE S IR (it L) (G 5 - WKZL2018009)
Fund program:Scientific Research Project of Nantong Health and Family Planning Commission in 2018 (No.WKZL 2018009 )

IR 5
Corresponding author: WENG Wen-jie

X7 E-mail : wengwenjie@medmail.com.cn

E-mail : wengwenjie@medmail.com.cn



- 798 - FEEA 2019 4F 9 A2 32455 9 China J Orthop Trauma,Sep.2019, Vol.32,No.9

Effect of pelvic rotation on the placement angle of acetabular prosthesis in total hip arthroplasty MIN Ling-tian and
WENG Wen-jie *. *Department of Orthopaedics of the Affiliated Drum Tower Hospital of Nanjing University Medical School ,
Nanjing 221200, Jiangsu , China

ABSTRACT Objective: To study the effect of pelvic rotation in three-dimensional direction on the actual placement angle of
acetabular prosthesis in total hip arthroplasty. Methods: Pelvic CT imaging data of normal adults were collected ,and three-di-
mensional reconstruction of pelvic acetabulum was performed with computer software to simulate the rotation of the pelvis
around X,Y and Z axes perpendicular to the sagittal , transverse and coronal planes of the human body. Radiographic inclina-
tion(RI) and radiographic anteversion (RA) of the acetabular cup were measured when the acetabular prosthesis was implant-
ed at a standard angle. The correlation analysis was used to quantify the relationship between the rotation angle of each axis and
the actual angle of acetabulum. Results: The pelvic rotation along the X-axis and Y-axis had little effect on the RA of the ac-
etabulum, but had a great influence on the RI and showed a linear correlation. The regression equations were RA=0.682 4X+
10.256(*=0.308 4) and RA=-0.714 1Y+10.424(7*=0.999 8). The pelvic rotation along the Z-axis had little effect on the RA,
but had a linear correlation with the RI,and the regression equation was RI=1.0Z+46 (’=1.0). Conclusion : The anteroposterior
rotation of the pelvis or the longitudinal rotation along the body significantly affected the acetabular anteversion,but had little

effect on the abduction angle. On the contrary, the left and right deviation of the pelvis on the coronal plane could significantly

affect the acetabular anteversion angle ,but did not affect its anteversion angle.

KEYWORDS Pelvis; Acetabulum; Hip prosthesis;
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Fig.1 Establishment of three-dimensional coordinate axis centered on
the right hip : the pelvis is supine , the X-axis is perpendicular to the sagit-
tal plane and points to the outside of the right hip,the Y-axis is perpen-
dicular to the transverse plane and the Z-axis is perpendicular to the coro-

nal plane and points to the front of the pelvis
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Fig.2 Changes of Rl and RA during pelvic rotation along the X-axis

2.2.2 HEELEY e E AR B A A 07 2 85 (E
3) HALEY et 2 e Y B ARG 1) AE (- ) B
A (+)JiER% o 2445 F ) 22 e i i (0°~=20°) ,RI f 46°
BN E 41°,RA B 1000 & 25°, ME %Y
) A7 T B (0°~20°)  RT AR fE AN B i, RA H 10°
A N S S 1 1 7 3 il T ATl V. W S R AR RS R = i 1
B 28 PR 6 cRA=-0.714 1Y +10.424 (*=0.999 8)
(Y B 4558 Y st i)/ B, (AR 3R B 4 K T
] ZE T % ) o

—e— HUT R
—a— SR A

S

1‘0 \* ZIO

—30 20 -10

B3 HANTY MR RLFRA 178 1L
Fig.3 Changes of Rl and RA during pelvic rotation along the Y-axis

2.2.3 i AELE 7 e ik E AR B AR A7 2 8 (]
4)  HAEN-15~>0F1 0°~>+15° 1) e % 1o F v ] Ol
RI Fil RA ¥ 5 & A8 fb 4 # . R1=1.0Z+46 (P=1) (Z
JE e 7 R A, ToE A ER Sk A
557 RA — BELAR TR A S RA=10.544°,



« 800 - FEEA 2019 4F 9 A2 32455 9 China J Orthop Trauma,Sep.2019, Vol.32,No.9

—— U
—B— U A

S I ID DD D D W S S

=20 -10 0 10 20

B4 FEU Z sk R RA #yasfk
Fig.4 Changes of RI and RA during pelvic rotation along the Z-axis

3 iFig

ST BT AN EH RS — R E
A BTG Bh 9 B A N o6y, i Hed — A~ i 2
{1852 ) [R) 2R RV 6 A R MR P v e . RS
HAla 27 N8 STE M EA, 554G A 24—
Sy AL E AR, Barrack G810 BT 1549 A4~
WEEBAARR AL E, KB 8891 B A iy 17 B 4%
I (HhJ 30°~55°, Fiffiil 5°~35°) ., BEAEA T34 R &
TV B R R A X 4 A 6 T B e A A3 B 2 A
TE— E B 7 H B = A RHE R E BRI . B
T SRV B R T SO AR I R e
Ah, KRBTV TR T E B0 E IR R T BUR A
B AN EREREEREN RS E R N TR EE T
AR T 5 TF AR M ) S AL T AR R EAL E 5
TR AR R R B O DR A W T 8 L 0T AS
REBAE IEF L, 25 R & Z W T X 26 K R AR LUE
RO BB 4 TV A 2 % R AT S B0 07 L
BEAR G BAARBAL
3.1 BAsE X e s UM B AR A 55 IR

B SR X R i B0 E A A S R A e
AW K BRI AR AT M T AR B R
[ A= by 8 SRR I 1 T 6 T R PR I R L QB AR
AR B2 R4 . Wan 22 OF5Y 619 ] 1F &
NHEHE, R 8.6%IEF NI Wik, 53% # )5
10, 38.4% 1 LA o Lembeck 85" 5% A b B 4L 5F
JiE ke 198 S 3 AR R BT 29 0.8° 1Bl As o AW 98 4%
IR RA Bl B 2 00RE A B A 728 1 S 4 1k i 72
BB AR AR AR 1°,RA M AE 2 0.7, 457
i AHE M —15°0F ,RA 28 5 X HhiAHAS . DAL A5,
M G AR R A 15° 42 TR B AR 45 (] £
JERE A FUB ARG, B B BRI AR 5 S it
i1 R SUB, B AR B A T 5 0 B 24 Ak st )

B 2= 30°m}, JFUAS i it 15° (8 F IR AR AU 52 bR RI
A5 Ry —10.54° 1 #6500 RT B OGS il v
Bl L 5 S BB e A 174 DRSS B 38 348 5

24 25 M —30°——>0° R ( B 45 4 4b T J5 i o7
BRI AS L2248, Ud B AE B A4 F 5 507 1) LA Ol=
45° OA=15°f1 =5 [m) £ BE RL A F A XF F AR 1) 52
B A B f 1 A P 52 1) 5028 58 /N o T 24 B R B, R
i 5 U A R ) 3 A e S T S i R A A
WEGEARPEE A SN EASWM LR PR HEER
BT, 24 F A1 Tk 2 AT 3008, 5 AR F AT LA
B 1 A E AR 8 52 B R (B 234 m &) 55°,
3.2 HALEY e X E AR A 5

SR B A EMY T AR R AL, [ E
PUORTE S R R B 58 Y Bl e 5% 1 15 10 i
B R AT SR BN TE B AN AL 20° 2 45 e
200/ R AT L, B AL REIERE 1°, RA M AR B2
0.7°, FTH B A58 Y il 1% i e th [R)RE X458 19 i 40
PRI N 4 F W D A 7.5°
S, DA 75951 20048 FUR AR A S 19 R AR fL 22148
VO HIAE B 5 e A 2 i L) O1=45° OA=15°f) 23 [fi] £
FEAE A VB, X ELRR ) S0 R A s 1 1 52 i) 40 AR
BE/IN T2 B AR <750, G & #E -20°~0° b
FEFLAE S BRGSO VR AR ) AR AR A
FEL G 1R B R 4 1 B S P /N P e 4
3.3 HELEZ e B A B AR R A Y 5

T B AR P LR 2 e Ak R
EPTFEEAGEEMAAERIENERE; HIMT T
JH it 9 R A SR B MY T AR IS, 7R R TF R R K
5 B ] BE N 4L N R S BRI SR 7 G
B o TEH =15 B +15° 0 e & 1o A v vl L 55 AR
& RA JCATA k48, RA BR AR 10.5°, [ 7 23 [7] 1
B R B9 AR AR 19 52 BR RTA 3104 728 4k 3 61°,
X W it 1 2 DN S 0 ) 2N e 2, e DA ] A 45 [
1 O1=45° OA=15°HE A F 5 1B (1 S0 8 1 52 T
A5 B S, B A i RN TE A 10, B B A AR
B A 1y A0 i 3 R 10,

ARG JE ZAOTETF o B A0 EL S e 5% T RE Y
Fo 2 A8l 3 AN, T 2E K A T A R Al ) i
g XY SR Z B DR AT 4 SR R BE S8 A B L 52
BrliE e 5 00 o A, B0F 90 Sk 5 B e % 1Y) A B Oy 4
AT B A AT AR E G T, TR
O /N ERR 4 45 SR i 2t O R e 3, mT AT 1
B A T A X AR A B T 7 A R )

ZE LA, ASBIRGE 224 H A A
FEAEADL A = 4y 1) S 4 R AL TR
A8 AR HRAR A R A F AR BT 7= A (R



FEEA 2019 49 HEE 32 55 9] China ] Orthop Trauma,Sep.2019,Vol.32,No.9

- 801 -

B 45 R4 7% B A AN T 5 1) e e o 48 1 B A 52
PrRAE AR RTUA SR A R RN A — R TE SRR
SREICSUE ST R A W 1Sk S WANEDE A Dl

iz}

(1]

[10]

7%)::)\( o
S % 3k

AR HAE T, IR, A W A O Sl LA A A
AR A J3E 22 42 Y ) e AR ST A 2 5 (D). b 0 ,2011,24
(11):930-934.
LI YJ,CAI CY,ZHANG LC,et al. The cup safe-zone and optimum
combination of the acetabular and femoral anteversions that fulfills
the desired range of motion of the hip[J]. Zhongguo Gu Shang/Chi-
na J Orthop Trauma,2011,24(11):930-934. Chinese with abstract
in English.
Malik A,Maheshwari A,Dorr LD. Impingement with total hip re-
placement[J ]. J Bone Joint Surg Am,2007,89(8) :1832—1842.
R, AT 8 L BUA S A v R B S R R LT ] P IR A
2016,29(8):770-773.
LIU J,DENG J. Research progress on positioning accuracy of ac-
etabulum prosthesis[J ]. Zhongguo Gu Shang/China J Orthop Trau-
ma,2016,29(8) :770-773. Chinese with abstract in English.
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.
Jaramaz B, DiGioia AM 3rd, Blackwell M, et al. Computer assisted
measurement of cup placement in total hip replacement[J]. Clin
Orthop Relat Res, 1998, (354) :70-81.
Padgett DE , Hendrix SL,Mologne TS, et al. Effectiveness of an ac-
etabular positioning device in primary total hip arthroplasty [J]. HSS
J,2005,1(1):64-67.
i TEAE T T B L A A T AR v A e 4
A Sy 2 e S [ ). v A8 S Y AR 2 3 (L R 2017, 11
(1):68-72.
GAO ST,WAN LP,ZHANG P et al. Influence of pelvic rotation on
acetabular component orientation in total hip arthroplasty [J].
Zhonghua Guan Jie Wai Ke Za Zhi (Dian Zi Ban) ,2017,11(1) : 68—
72. Chinese.
Murray DW. The definition and measurement of acetabular orienta-
tion[J ]. J Bone Joint Surg Br,1993,75(2) :228-232.
Chang JD,Kim IS, Bhardwaj AM et al. The evolution of computer-
assisted total hip arthroplasty and relevant applications|J]. Hip
Pelvis,2017,29(1) :1-14.

Nogler M, Kessler O,Prassl A, et al. Reduced variability of ac-

etabular cup positioning with use of an imageless navigation sys-

tem[J ]. Clin Orthop Relat Res,2004, (426) : 159-163.

[11]

[12]

[13]

[16]

[17]

[18]

[19]

FRTE, B, AR ERRA, A5 00 B O DG Y AR R b X R A
WG IR A AT ], |5 41 B e, 2013,21(13) : 1328~
1333.
ZHANG Y,WANG J,LI ZH et al. Measurement of arthroplasty -
associated hip parameters of healthy adults in South China based
on three-dimensional reconstruction of CT[J]. Zhongguo Jiao Xing
Wai Ke Za Zhi,2013,21(13) :1328-1333. Chinese.
OB, X BT, 4. 22 2 IBiE CT = 2k d 4 i) 4t 58 M1 41
JEE A1 BT AW A 1) S50 F 5 LD ). v AR I R B O % AR (R TR
2014,8(3):489-494.
FAN XC,LIU F,WEI KB, et al. Experimental research of acetab-
ular abduction angle and anteversion measurement by three-di-
mensional reconstruction of multi-slice spiral CT[J]. Zhonghua
Lin Chuang Yi Shi Za Zhi(Dian Zi Ban),2014,8(3):489-494.
Chinese.
P, MR B, SR IGEA , A5 0 1 L AH O 2 BI7e 182 1 T A T B
BT AR R E AL IR & LT R TR 2 2g 35 ,2017,26
(12):859-862.
LI ZB,LIN TW,GONG XM, et al. Intraoperative localization of
acetabular phase parameters and their clinical significance[J]. Ju
Jie Shou Shu Xue Za Zhi,2017,26(12) :859-862. Chinese.
Barrack RL, Krempec JA , Clohisy JC, et al. Accuracy of acetabular
component position in hip arthroplasty[J]. J Bone Joint Surg Am,
2013,95(19):1760-1768.
Lembeck B,Mueller O,Reize P,et al. Pelvic tilt makes acetabu-
lar cup navigation inaccurate [ ] ]. Acta Orthop,2005,76(4):517-
523.
Miiller O, Lembeck B,Reize P, et al. Quantification and visualiza-
tion of the influence of pelvic tilt upon measurement of acetabular
inclination and anteversion[ ] ]. Z Orthop Ihre Grenzgeb, 2005, 143
(1):72-78.
Marx A,von Knoch M,Pf rtner J,et al. Misinterpretation of cup
anteversion in total hip arthroplasty using planar radiography [J ].
Arch Orthop Trauma Surg,2006,126(7) :487-492.
IRAT, A, 0 5, 55 AR B AR E WU S B AL Y I
Ry Ar )], A 455 ,2010,23(3) : 187-188.
XU LM,ZHU BB,JIANG Y et al. Causes of early posterior dislo-
cation after total hip replacement[J ]. Zhongguo Gu Shang/China J
Orthop Trauma,2010,23(3):187-188. Chinese with abstract in
English.
Wan Z,Malik A,Jaramaz B, et al. Imaging and navigation mea-
surement of acetabular component position in THA[J ]. Clin Or-
thop Relat Res,2009,467(1) :32-42.

CICHS F I :2019-04-20 A0t : TR &)



