op A A 24 R 2007 4R 17 556 10 )

Chinese Journal of Spine and Spinal Cord,2007,V0l.17,No.10

W |2

S SRR E ST R EEE T PN FHiER

¥ &, 4R4&m, ', Hansen Yuan®
(1 I 306 EEBEER 100101 db5imr;2 EEAZ ENERKERER 13210)

FESES R814.4 X EktRiIRAD A

TS SE A BEAR I 8 50 7 (radiostereometric analysis,
RSA) J& —FP R FH X 2l k1 % 3R 40 25 (0] 57 8 RIS 30 Y
Ty o " I X AR 2k R A A A 1 A 4 B 5 X 4[] e g
AT TS HEAR X 3R A5 18 22 AR AT A Wl i 0 4 | ZESH SR LY
BT, 434 9 UR BERE BI04 7 B 25 5 % E BR kAT =
He38 B 5T . AR ARG X LR RS B, T LLEA TR
Bff ) = 2k 25 () DU S FORS 40528 B 9 F5R . 1974 4RI 1 564
A5z W T B AR SRS A 4 IO R Y A
K ewmaEsh ket AN T Rk BB s
Bl EFERLS A R DT BRI R R
. B RSA HOAR KA B BHIF ST G N 5 3 R 25 5
T,

1 RSA#A

TEAREE R I X 5, AT IT Ih 2% 200 i X 26 AR
S E MR A3 [0 B . 1898 4F |, DavissonPH 22 £k % % 1
AP LR R i, EET X LA AL
BOHXAEEEA -TIEREE . & 954 4F HallertIif
— 3 T RN 4 BT 1964 4F Hollender®E — 25 i
W TAE S I R IR &R G 22, 0 UE W 1 38 o B R 1) 43 A i
0] Lh3RAS 10~50pm PURE 8 A . ATy RSA R AT ATHE S
1R R B R T R BB KA

TEAUAIT 58 1Y B RN 2 JR AR A 2 RSA
AR T EE T R T O 2 S A ) 2 A
0, ARG X AR B sl DUSEAT RS i g it A
SR FRIC AT W AT UK B0 23 B B s 160 B9 B8t A
TR R g 7 & PR 2 e R S B e T T R
SR STV BRI 5 A 2 Lysell® fhofs /N 4R R AR A 31 7 R 25 4
A ep LU & BUAME (1932 80, 5 R 3% 05 vk SO B g O
WO (R AR B W 5 LA AT 192 2 D 4 A5 H TR
M2 hric Yrie 4 8 sk

Selvik & THRiC Y AE A A X 2k 7 /il 2 43 4 DL 2
U ] g A2 2 1 B0 B 1972 AR T T — B AR I
SF ST AR BEAH I B R, 1974 AL E IRA T R R T FHEAR R
e | LS %07 — BB E T EALRE AR TR 1 Kk e
T AS W 0T, 1983 AF b 44 iy 44 A T3S S 4 BERH I & 53

FE—EEEN P (1975-) AESWL 5L D5 1) F SR
35 (010)66356729-2261  Email : tanrong@vip.sina.com

X E S :1004-406X (2007 )-10-0788-03

BT (roentgen stereophotogrammetry analysis, RSA)!, J5 2k X
TR Ay T S 7 A BRI £ 3 B (radiostereometric analysis,
RSA),

RSA J& —Fha] DLgEAT = 4E 00 HAF R m R .
GiNCRUE QNS SN SR/ LEN SR PO Bery= IS N PP 7 S ]
BT LA B AR A3 (1) A ABRIC o BROE By BH k= B iRy
MEZ g Erricy . B BR8N 0.8mm, BAHEN
0.5mm F 1.0mm FJ . 43 )8 51 A 5~ AR K, X 203 3 AR
WEARTE M, ARG AE AR RN — DAL
BE AT I — g T A 3 AR B AR
LA TR TTRERA ), Ry T IR, R A A
FL EAMR 5 A BUE LR, (2)X IR BRI 5 22
AN X R B WA () B [ I Xk 2 R B8 R0 H A AR R AT
BRSO AR AR A8 Rl DR e H bR Y 2 (a7
B MR 2 R E A DU AT D T AR AR T A B R T
DL A SR 19 2 AR U . BB S IR SR
BEATHEAH SR 5 X B AR 2 I R G b AT R . ZEPTIR
A e I A BRE 2 BB TR W) — AL B X R I R AR
A LAAS B 4300k B O TR ERAE 1 — X X R, 43 B TEAS [R) I
(] S A o7 FE AT BR3P LA S A 1 2 TR 7 1 78 Ak ok
THE AR YRR A IZ 3, th TR RSA MR 58 b B 2
SRR UG i RS BAR AN RARE I L] AR
i W D' FR R O AR A P T, 0 AN ST R TIE B R 1) L G
O, B AT LIS > RSA 7R BAR B i G kL (3)X &kt
S AR R S R AR R R AT M T G A X s
B IC AL A S5 R PN (R 2 B 0 2 IR TR R
AR 4 b S5z B k) B AR 4 42 25 18] 52 8 014 et - 300 4 TG 2%
il P I A A HE AT I A, 40 Wild A8 (Heerbrugg , Switzer-
land) , HobE BEIK B 5~25um, M ARiC R e R By 4k
B2 AT I 4 S5 K LA S A B A i Th SR R B, H
T B A T EATLE AR FNECR b5 AR A0 PR H AR 1 Uk R )
JiE s T AR EARIC R I 8 A E 1 H Bk, A
AEL S PR, T L 1 45 SR A A2 S 01 ) Ty 9 A T A o
o (OBCFTHR BT 0B TR R R B LR
SEIN, N TTRR E R R A 1 0 RO AT B
IS RSA 434 . X AT ARG H By, i B2 4 | A
I 23 DA AR Ao 0 A 45 AT LA el S TR ASE B el i
JP e, B TR ALEOR R R RS AT RE J) 142 = RSA
A A AR AN I ST, AN AR AT LA B A G E L T EL



op A A B 2 R 2007 4RSS 17 555 10 )

Chinese Journal of Spine and Spinal Cord,2007,Vol.17,No.10 789

AT RO, SR B

R Selvik X RSA MAE BEHEAT T 40 B AT 5T, A
T g A A 2 IR R IR R B, RSA RS JEE AT Aok 31
10~50pm , 3 5 I & (98 & 78 10~250um Al 0.03°~0.6° 2
6] o S B R A rP R AR A2 AR 2 TR FE RS2 2 R
BT AN TR] R AR B T B 1 ST B T (R
JE AR T AR B R 3 A A S B R A A R BSE
T B WRDRE B A R R AR B TR BRI A A B S R
SEPE, LT AL I RSA FLAT AR e 140K %5 2 0 76 4
JEM, B RSA HAR MR WG 58 % fUR R B A C 4 o8
M RSA RAIF= AT S &, WHHE LM A KT X
RHL IS IR B AR % 4% D B e A 1 SR LR &
A AF RSA KA B 45 AR T 7 (8 50 17, 0 R K4

o

B

2 RSAZEBR#MRFHER
2.1 AR K

I K RSA 2R R TN 28 1 A R £ B AR Y
Al §E & Aronson Fl Hansson®™, fbfi1%F A1 F ¥ & A 2 i A= &
RE S RILEAEFT T R BORIE AR I AR
JURY HE B 2 v , 45 S8 LR FH R R 8036 97 2590, 8 5 WLEER
() 245 3 0 5 % 2 R 52 0 RSA A X 2698 R 4 T
IR 38 X S A 5T, AT DL I S A [ D DR A
A e BB S G 1Y B8 A AT 008 W R
W, FE AT LA T AR ROR FEAT R B0 1 PEAR
2.2 BSOS B A E Tk

KB F I F AL A TG DGy BROCY  G
WA, P R 2 MR RO R RSA W TRy
iz g AR MERF 92 (9 02 Edixhoven S50, At T % 75 A~ # i
Tom A SR FATUAMCRE 8 A7 I OG0 il a3, DABIF 9 O 19 1Y
FATWRE . 1 T RSA RS EEAR &7, &l LAX OC4y R R ik AT = 4
25 [R] R AG 40 5% . 1988 4, Karrholm 28090 RSA i FH T g
ARG A ARG IS 0 4R Re SRR AT SR B B
149 728 AR B T 4 107 T T VAl DG 5 51 2R 245 A3 1 155 2 R DL A
K IR E AL o RSA I8 AT LA Gk W] Ah i 5 2 B A RO B K
T AR TG O I8 Bl R e A A
2.3 PEA N TR B R AR

20 4l 70 AFEAC, B K IR BN T A5G 1 R4 O
AR I PR N AR AS T BE S N O A TR
K, BT 20 4l 70 AFACE T E 80 AFAC R, AN TG
B A A B 11 R) R G 1 B AB SRR X 2k RN R B
R0 LSRN 2y, PR S R R S AR TN R R R T )
J B0 08 S (R Bl DT Ay B 42K [ 262 114 B 5 I PR
IRIT IS . Hansson!"'H H IR E) T RSA 7 45 B v
FE BT 50, A AT Selvik — & & 1, SR B B 12 4= 155 1
AR ARRE S AR BRI S 73, I T nl g N TG
19 RSA FEA ol DL R B G 1 R B BB B AR i, Bl
F RSA HORM &R, Hl e 28 B2 Sk iy bnad oy ik, ml

PLX ST R AR BEAT = 4z g o0 17, fe ik 7 TG BRI
BT AN R YRS, A I KR8 W 697 S 4L T T
A

RSA H ARAE N T2 BF 58 4035 — A 22 2 09 1 HH J2
AL DLAE AR S ST S50 R R B T A R i HL R R
A HEAE X EIN . 1991 4F  BRINAR 22 [ 2T I (i — i 37 7
i Boneloc ‘B /K V8 , 1% 7= i B4 R s g R GIRE
AR, RR TR P PR /D DR T A R W A 4 ] A AR 0z
ZE KA R B B M5 A B R TR AT T
PRI ATL 30, S BN ) 25 . IR A SR R iy
K VE T BB AR B8 A7 B 50185 DAL I 2 B 7K 90 A A B Al
. JEk BRI R A Charnley JiEH T H Boneloc
BRIV E K 1226 G101, 20 ARG 3.2 4B BETS , BUA
B2 LB S 4%, KI5 4.5 F 0172 U 1 KU
WY 1445, xR R, AR X Boneloe H
JKPEHEAT RSA WFSE , 5t vl A& BLH R R BRI 3l %™
i WA 213 B0 T2 0

RSA 1 5 — > 5 B A FH 2 7 0 10000 4 4 b 2 1 7 g
PE . Rye SFIB0F 131 461 43 N 0G5 1 e 50 2 I8 IR AR 1Y
R Oi AT T S 4 4E DL 119 RSA WLEE, &5 & R 1
TR 2 AR N B AL 0.2mm, W BUR & 5 BB . 48 b5 1
U N 58% , F5 5P R 93% ., Kiirrholm ZFMI%F 84 4] # 7K
T BTG 1 RSA WFIE R B, 2 48 9 R A BB IR T
02 T 2 WA 10 e AR T30 DU 48 A
24 HEERYERZSSEME

- A A g 3 2l R BT A [ B A A E I R B —
B RO (] A, Bl e 2 003 2 6 X 2k
AT, H 32 S A B ) U R RE B . CT A e ] DL T i
HETR] B A OB P 4, H o AR MRS ff D00 < A 1) Bt 69005 20
1EJZ T RSA (728, 455 A 1 B o6 il iz 3l B 58 Il
A RE . RSA BYHG BE I g o 58 X 2 &, n] DLl R
Ui (A = 4k 5 ) RS 0 5, DA S Il IR 32 W FIR T
R R PR AL R EAER

1976 4, Olsson SEUE el i 1R FH RSA X I #E A
Tl J5 HEAAR B 38 S AT OEIE o a3 17 1 3 BIAT IS J7 BEHE
HME RGO 61, K AT 2 81 BB AR 2 AR M ] B AT AR X ER
€, fH RSA £ BIflG 1915 BOLAAE W] Wiz 3l J5 2k  RSA
TE A A AR OC 1 BIF 5 r 32 2 1 2k 43 A JBEAfe 5 S04 /il 5 U
[ B A AR P, DTS A AN ] 9 A A R A RS 2 .
BMP 5 FAKF, A R R SR 5 5 w7 RS
HP X BEAESEU0 T Axelsson AFUSORA NS RSA SR AF 5% k35
4 A AT AR A DL B A o ok A8 i MEAR 932 3l 53 4k, S R Ab
AR 71 2F SR [R] RSA 348 0T DG 45 B A 3 [ 617
PR IEAL IE AT KIS S WEE T 1% 45 WO I AE AR
T 11 3 1 R0 Gz S
2.5 WMEEEITEERE

Hi T RSA K BEAR &5, ] L2l 2510 st i v s 04 8l
JE R B T A A 20 R ) AR Ak e B T AT



790 op A A 24 R 2007 4R 17 556 10 )

Chinese Journal of Spine and Spinal Cord,2007,V0l.17,No.10

W) F) F AR T ELRO [ B m] L SR A 9 45 i T 9 I S
EXF B T AR M A T A G AR S e (H R I 2 A T
FEAR R0 | A2 B AR P AR A OC T RBROC T B T

B & BACTT S AL AR BT AR = R R R
RSA i At 45 LU Wy & @ Fa 3, i sh ik 5w s 1%
A3 TR0 B TR RSAPAE | RSA A4k, ALK Y
297 RSA FyAr (B[R], 54858 09 T L+ A 1L, A B i 75
P — LR, LT RUMAY RSA E W H T A T |
BB ST, AR T SR ABRIC B AT LA B 1T 3 2% X 2R IEAH |
CT.MRI 5 RSA M9454 , AT LUTE G M 8F 5% (B0 1) B 1k A
JEE A

RSA B T #6580, )5 & AR, Hir e e 7e 21 i
IR IR I A5 30 B R (R [ P IR T RSA A G
#R38 ,2003 4F 2 45—l RSA K278 55 BB /R LT %6
1T, PR RSA HAREBCEMZ R AMTWEMR ., THE
fe B R SRS R A SO AR RS A 5 AR G AR
TR B R4 o A 2 S SR R RS A
WEFE M G hn il . A NN B 1N T 56 0 AR 1 sl i 7k
YA IE 2 F T T B AT RSA PEAL AW SE . PR bR
YWEAL P23 1F A5 2% g Ny AT 06 72 1 TG SR F RSA
AR UEAT IS A bk e RS b 45 A BE BT AR B
FE AR A AN B, 645 RSA $ A 19 By 3 1Rl s e ofe e
Xof B R 1 il AR P B 50 A 5 A R

3 SEXH

1. Selvik G,Alberius P,Aronson AS.A roentgen stereophotogram-
metric system:construction, calibration and technical accuracy
[J]-Acta Radiol Diagn(Stockh),1983,24(4):343-352.

2. Selvik G. Roentgen Stereophotogrammetry: a method for the
study of the kinematics of the skeletal system [J].Acta Orthop
Scand 1989;40(232):1-51.

3. Davidson JM,Hedley WS.A method of precise localization and
measurement by means of roentgen rays [J].Lancet,1897,65
(11):1001-1009.

4. Hallert B. A new method for the determination of the distor-
tion and the inner orientation of cameras and projectors|[]J].
Photogrammetria, 1954,55(11) : 107-123.

5. Hollender L. Determining the elements of the interior orienta-
tion in toentgenography [J].Acta Radiol Diagn (Stockh), 1964,
40(230):1-88.

6. Lysell E. Motion in the cervical spine:an experimental study
on autopsy specimens|J].Acta Orthop Scand,1969,123:1-12.

7. Onsten I,Berzins A,Shott S,et al. Accuracy and precision of
radiostereometric analysis in the measurement of THR femoral
component translations: human and canine in vitro models[J].J
Orthop Res,2001,19(6):1162-1167.

8. Aronson AS,Hansson LLEffect of tantalum markers of longitu-
dinal bone growth[J].Acta Orthop Scand,1976,47(5):515-519.

9. Edixhoven P ,Huiskes R,de Graaf R,et al. Accuracy and re-
producibility of instrumented knee —drawer tests [J].J Orthop
Res, 1987,5(3) :378-387.

10. Kérrholm J,Selvik G,Elmqvist LG,et al. Three—dimensional
instability of the anterior cruciate deficient knee [J].J Bone
Joint Surg Br,1988,70(5):777-783.

11. Baldursson H,Egund N,Hansson LI,et al.Instability and wear
of total hip prostheses determined with roentgen stereopho-
togrammetry [J].Arch  Orthop Trauma Surg,1979,95 (4):257-
263.

12. Furnes O, Lie SA, Havelin LI, et al. Exeter and charnley
arthroplasties with boneloc or high viscosity cement:compari-
son of 1127 arthroplasties followed for 5 years in the Nor-
wegian Arthroplasty Register [J].Acta Orthop Scand,1997,68
(6):515-520.

13. Ryd L,Albrektsson BE,Carlsson LI, et al.Roentgen stereoph—
otogrammetric analysis as a predictor of mechanical loosening
of knee prostheses[J].J] Bone Joint Surg Br,1995,77(4):377-
383.

14. Korrholm J,Borssen B,Lowenhielm G, et al.Does early micro-
motion of femoral stem prostheses matter?4—7—year stereora-
diographic follow—up of 84 cemented prostheses [J].J Bone
Joint Surg Br,1994,76(6):912-917.

15. Olsson TH,Selvik G,Willner S.Kinematic analysis of postero-
lateral fusion in the lumbosacral spine [J].Acta Radiol Diagn
(Stockh),1976,17(4) :519-530.

16. Johnsson R,Stromqvist B, Aspenberg P.Randomized radioster—
eometric study comparing osteogenic protein—-1 (BMP-7) and
autograft bone in human noninstrumented posterolateral lum-
bar fusion:2002 Volvo Award in clinical studies [J].Spine,
2002,27(23):2654-2661.

17. Lofgren H,Johannsson V,Olsson T,et al. Rigid fusion after
cloward operation for cervical disc disease using autograft,
allograft,or xenograft:a randomized study with radiostereo-
metric and clinical follow —up assessment []J].Spine,2000,25
(15):1908-1916.

18. Axelsson P,Johnsson R,Stromqvist B. Is there increased in-
tervertebral mobility in isthmic adult spondylolisthesis?a
matched comparative study using roentgen stereophotogram-
metry[J].Spine,2000,25(13) : 1701-1703.

19. Axelsson P, Karlsson BS. Standardized provocation of lumbar
spine mobility :three methods compared by radiostereometric
analysis[J].Spine, 2005,30(7) :792-797.

20. Madanat R,Makinen TJ,Moritz N,et al. Accuracy and preci-
sion of radiostereometric analysis in the measurement of
three —~dimensional micromotion in a fracture model of the
distal radius[J].J Orthop Res,2005,23(2):481-488.

21. Kaptein BL,Valstar ER,Stoel BC,et al. A new model-based
RSA method validated using CAD models and models from
reversed engineering[J].J Biomech,2003,36(6):873-882.

22. Uvehammer J,Kérrholm J.Inducible displacements of cement-
ed tibial components during weight—bearing and knee exten-
sion observations during dynamic radiostereometry related to
joint positions and 2 years history of migration in 16 TKR
[J]J Orthop Res,2001,19(6):1168-1177.

(Y [ #7.2006-12-26 & [l H 1 .2007-02-25)
(ALm# PIRE)



