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The research processes of in vivo kinematics of the cervical spine

He Jin-liang"?, Xia Qun?

Abstract

BACKGROUND: The research of in vivo kinematics of the cervical spine can obtain the characteristics of cervical motion in
physiological load by invasive or non-invasive method, which will provide the guidelines and reference for the diagnosis and
treatment of patients with cervical degeneration diseases.

OBJECTIVE: To summarize the current research methods and their respective characteristics of in vivo kinematics of the cervical
spine.

METHODS: The computer-based search was done in PubMed database (http://www.ncbi.nim.nih.gov/pubmed/) and Wanfang
database (http://www.wanfangdata.com.cn) for articles published with the English key words of “Spine, cervical, in vivo motion”
and the Chinese key words of “Spine, cervical, measurement, rang of motion”. Ultimately a total of 238 literatures were searched
and 30 literatures were included for review according to inclusion and exclusion criteria.

RESULTS AND CONCLUSION: The research of in vivo kinematics of the cervical spine can obtain the quantitative data of each
joint 6DOF of the cervical vertebra. It has an important role in improving the level of awareness of cervical movement in
physiological load, knowing more about the kinematic characteristics of cervical spine degeneration and optimizing the clinical
diagnosis and treatment programme of cervical diseases. At the same time, it can provide indispensable data for the development
of artificially vertebral articulatory and internal fixation, especially the fusion of internal fixation. The research of in vivo kinematics
of the cervical spine has been investigated by using X-ray, CT, MRI, ultrasound, electromagnetism and so on. However, the
present data cannot provide a reference standard for understanding normal conditions. The future research of in vivo kinematics of
the cervical spine needs to be advanced gradually.

He JL, Xia Q. The research processes of in vivo kinematics of the cervical spine.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang
Kangfu. 2011;15(39):7371-7374. [http://www.crter.cn  http://fen.zglckf.com]

HE
B R DMEEIRIZ )T S RS I AR Rk BRAR R RV E T AR BT T s AU ARG SRR, W D STHESO R R 2 TR
SR S,

BE9: 0 H A CHMEA RIS B % WF T VE RIS FRE OB T I g 4

Bk N E KK &R Pubmed %t % FE (http://www.ncbi.nim.nih.govipubmed/) & Ji 5 ¥ $E FE (http:/iwww.
wanfangdata.com.cn), JE3CKZR A “Spine,cervical,in vivo motion” , HICERRIE N AL, BUHE, WE, WEBIET . K
FICHR ST 238 %, I ZEIEHY 30 53 11 ik SCik

HRELEIE: SRS Z)EDH RGOS A STHES AN OGN 6 AN B B BE(6DOF) WA dls, X Bl ar R oz R
SLIAUUKY, 25 T RSB AR I8 2l 25 i, LSRRI RS S 11297 5 R TE SR, Ay D N oMk 56y
Fe ] s A G H R Rl A 4 [ 52 I DEEIB AN Tl S 5 Bl . I3 2hmsd X k. CT. MRIL M5, mRiss ks
B, A H BT B Z SUHES 1 BAE S ST B AN B, B0HEAE A2 2 S T T AR o

KBRIA: HME: VEANVEH: RIS DHIUVE SRR S0k

doi:10.3969/j.issn.1673-8225.2011.39.038

PG sE, BB, SUMELE(AIZ 3 F 5Ty ik i Ak REJ) b B A SRR AT S R BE AL, 2011, 15(39):7371-7374.
[http://www.crter.org http://cn.zglckf.com]

T 6 4~ A B /E(6DOF)ay ZLEdE, Al KRR
E . AR F R R oS . ATHER X R
B TR R AR RS A B 4 6 AR AR TR
TR ARG A SR, IR R M AIRE B R
RS R E LT

HAE Lk AR, THEMAME, REETRE
HRK. EHAERGUTE. FIRER, &
Al iy BAETRIEE S AR Y S HAMRA
Mg £ XA RATHE X AFHAMRES 1
3 M (rang of motion, ROM)#4 % 4Ll

M ERIE B F RAF R A BT T #HiM = 1.1 7R kR W% — & T
iz Fhey— A, AT TFRNMESFHE T 2010-10/2011-04 52 A it HAuéb % Pubmed 4%
T, ATHBRFERFAMEAN LT ARLMH A (http://www.ncbi.nlm.nih.gov/pubmed/) & 77

TR T E

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

'Graduate School of
Tianjin University of
Traditional Chinese
Medicine, Tianjin
300193, China;
2Department of Spine
Surgery, Tianjin
Hospital, Tianjin
30021, China

He Jin-liang*,
Studying for master’s
degree, Graduate
School of Tianjin
University of
Traditional Chinese
Medicine, Tianjin
300193, China;
Department of Spine
Surgery, Tianjin
Hospital, Tianjin
30021, China
QQ3428@163.com

Correspondence to:
Xia Qun, Professor,
Chief physician,
Department of Spine
Surgery, Tianjin
Hospital, Tianjin
30021, China
Xiaqun6@163.com

Received: 2011-05-17
Accepted: 2011-07-24

TREYES K
FHRAR, RiE
W 300073 ;
2 REERGA
IH, R
300211

Rezk, ¥,
1985 F4£, LF
BT A, X
%, REFEHX
FEEHE, T8
INEFEFHE
W7 & e R, .
QQ3428@
163.com

BIAAMA A,
I, FEEIT,
R & ERAAEIS
#, RiEW
300211
xiaquné@163.
com

hE43245:R318
SCHRBRIATA
G 1673-8225
(2011)39-07371-04

s B #: 2011-05-17

5= 8 4 2011-07-24
(20110517018/M - W)

7371



@E 76;.52 www.CRTER.org

Higrt, B T ARE S 072098
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MNFRE: QLM RBATHRARA XK. Q5
M EARIE B F B R K 6 LK.

HERRATME: O EFAMEARINAR T 7 d UK. QT4 1B Lk,
QO F R ARMAF R 69 LK.
1.3 HUBMIRER @ F K RAFE| LK 238 &, L EXL
Lk 135 K, T XXk 103 K. i@ 1T 5 i A2 Fe 4 2
AT inik, ANGHR LMK LK 56 F. F
R AT, FHERELY “MASFTE” e, HHR
BIR B SRR E BAFR, RAAN 30 Bk L

21 XHMEHZR  Fisher R ah48 X &ML
AR A AR A KARAL AT 5 FAAMEIE Z A A RTS8
7k,

211 HEXHERABR FHE XHKXA, WHERZ
RF— & 7 AP 2 2 i B AL 69304 X SR M
b, BN E RS B P R AF A A A RIE ) F
W, X HEBARFRAMERENFOETET EZ
—. Liu ZPUs 8 & ko 58 .45(30 i/s)El —K-F T 44
Bz RE A X LA, IRIE kane ) /) Fh G An AR
PARM M — Y18 QB SARE, AR EFU. AR
M, /E 724 K (anterior cervical decompression and
fusion, ACDF)#L. #iA4E A L 8 % & # K (Cervical
artificial disc replacement, CADR)ZE &R 4KiZ Sh4F4E
FaAfe ] 2 69 A 4 /) 4% 5, 45 CADR B4 69342 5)
AP R E EHA. Y EOHRIR 200 2 TR i
B BAT M S X SRk (BHz. sz, £
JBAHL), ME AP ZARE KRR (Q). HEARAHML KRR
(b), i3z AT ZARE F(alb), 36 LA SANE
AREF <030 B, mA BIFATEREIRE .

212 AF@m X HEHK W@ X HEBEARZEA
M & EANE ARG X AR Z R H E M
AR, ATFRAKREN ) FARGRE 7 &, AR ZK
AT VAR BT 752 B ta A8 2 E X 69 X SR BA%, AT
5l X AR Ble =g rAEmELRS| 4 HE L
W sera, Lee FUR M iz# K44 DLT(direct linear
transformation) & M % 4 7 ik 3t 1 4] FARMEBLAL 69 4ok
BHATARMATICHANG, MNEART ZEH KRG ERAM
5 RS E AR G . B RMMEFTLE.
EMFERAAE G, 125 ZENEHLAANE BT
t, EAREMANFEIRE S, BREAETX.
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Kik R TILMESR, T fE- BT R AIB AT I,

2.2 CTHZR CTR#@iFXHEERFAKR—ZEEZEE
BHATIR, 2 AN TAIE, BT ALK A AR
BR2EH, ETUNEZE TR RO KRG EE, A
BEA VARAR S 3238 B T AARSNAARB A S W A .
221 B EE#EK ¥ AL CT AR FMARE
ey ARF k. 1987 4, Penning L@ it CT 1244
26 LA B2 RA BUME £ A R AR AT 09 AR, PR FMEA &)
FektE s . Dvorak 50 h sh4e CT A7 ik L i04
FAKT . BRXT VARG 255098 2 F k. 1
@it CT A EF L iRXF F /M LM RIS EH F =
1%, KR AL RIEALT MR KI5LE] C, AR T4 CT
B, ST EHAERAEE R AT A FAA G
4t B3, Sugimoto FUOK A X — kR IEME T
18 B A- ARG B A AMBRAT RAT. REFE. KE 6
AR C B Ty C13]Cy. Co 3| Ty tharstAE, kA
By B A2 Fh 3t iR AE AR ae 4 A B A Bh .

Kitagawa 5% B CT 42482 X4 o7 & & fh 4 B4 15

FFRIAAEAE A I S5 B4, il CT F42 7 £ 2iK
FTFHAMP 2., ST REHME, FLEELTMHR
kb4t B %, A Scion BRI AER ILF
B RE. RERFHITNE, HIRAM RGP I1AM
ML EF T, £REF, RN, EEILZE.
T AR @ AR B Ay SR, EREILEHE. A
Fe R B AR RIR Y, KRR 5 5 A1) 3L 2 A AR
B R AR K.
222 =ZHFEHEAR ik CT #yF{id@it CT =4
FEBATIE RSB AR ARA T f6. AT FAL 424
BB, BB R EmEEN R ERG, @idrit,
TR A EAR a4 5 ey s M), Taed it En &
Wk, REZREMGNFEL, REF %
KAATHAME =4 CT 1285t T2, B AR5
st Z 4 BRATE, MBS RN, BMESEMEZ
) 44 He e sk kR AR S E S, ML R L Dvorak 0%
Rtk CT a4a 7 =M A AT . FARAM b 6) 72 458
MRS, THREERASE. WNBFEUREBHH ALK
HBEEZRA K.

JLR CT ATHME BB ) F AR HET CT &
B R mAe AT MEMHE S, NMUALR AT
#, B TdE CT THEID FMHIKRERLE, 2 CT R
REEW R T, APE . M FRAEL, R ERK,
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2.3 MRI $#5R MRl AR R AR LRI Z KT
AR FEAT 5 HE I BAMRG &, THHED THRALRLE
My, SPAREA BB RHBG, LEETERERTRA
=4 U AR A

k&A% R M MRI 4244 33 SR 2RKE P 5.
R LR, MEAEE KERAM AR, @il
BARMIME RAWEF . “FARR RAAREIET, H
MEm, ZARRER; BT EE, FAMARK
FHTBAE, oA, Ishii k8T = 4 MR 42
3 EF ZARE FAMAARMRIE F), N BFAMM T 5455
K KA A AL AR T MRS 3 T8 B A BARAR KT
HFB R F), INA MM R T A EMEFIBEE T,
C~C, % ¥ %. Nagamoto %3835 10 & 1e & %K%
Fa 15 LFM R B H T 545, AAAeSE 45°, FRKIRE L
ks 5 MLE M MRI B4, AR REIMEASE
I ANE s B 6 = 4 MRI B, BF R FAMEE )75 Bl F=
FARMEIR) 948535 5, R BT, FAEREE LIk
B, TFEAMEE SR,

MRI #4523 AR E S F ARG ELE
K. MRI #BIA BTN, HaF ARTRA. 1257
AE, BFEsEmI AL 2T CcT'

%4 CT A4 MRI R, AERFGFEM: <X E432

=8 Fo X FARAL IR, BERAT R AE AR P P36
Mt R ARREEE; BFR LT EARRETH
BERTIE S B, B R AKRABRR, [RATRIFeRIES A
SARZ AR A £ JE,
2.4 XHEEMES MRI 2 CT —#-=4GEGEFR —
- = Y LB AR FI A T IRE FRGIEK, 28
TS o AHEFE A RBAT L, RARHS L
b, BRARFALTEESHRFRAEERTFALEY
TARZET L #5FERAR X HEEAY KL%
(Dual Fluoroscopic Imaging System, DFIS)#= MRI #8
LEAP AR # ARIE F) #4948, Wang 5104
KAFHAE A T HAEEARIE B 3 0 B R ST 5t FAE s R
TE R AT T BIE,

XA kR FAKAFB) T, AT R H A
MRI REAE— T BAEIK = 4 T 2A4EA!, KEeE) DFIS 44
R TR ENAL(AT RSB . A AHSE. A& R
RS X FEEMBG L, FA—f-=HBHERT
e, M BILA 22 AT A T AR ST ks it AAE
A REFRE. AR Z L AT RN A AL TR #7230
1565 sk, EAEFUSHH) A R B AR T IBAR R
RO EARE F5E B JRAE KK & AeAk BT & _E AR 9] 32 45
B hgiE B, Li F P S g R AT ARAR A 7 B i
773k, Wang %24 Kozanek %%, Lj £,
B35 ) SRS JBAR 10 T R JBAE KT E S AAT
THR.
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%t Anderst P74 = g - = o L ER L K 4932 A R
B TARAELARE S F AR A @ SR ARE R L
46 CT EBH AR, A3 LHA%kREhasRES
M RR AP A ARARAERAANAEZR, TRE 6 AN AAT
CT AT &= 4R, 5L 30 Mi/s 491k B RERF
B X FEBRAATZRE NG, B EAIh G RIEED)
R FHIE, S A EE R E R, &
o IR AL R A P A X FRBRTAM
PR VA Bt 45 B oy 6], VAARIRMEAS 6 E B EAE
AR, FFRIZZ R T3 A T MG ERFFR
W AR AT & B, AR LR RAF, TR FHAMEAK
BEHFHRT. BEHARERE CT BB IEF LR
ZRFAES, Lt AN SF I EERR S EIR
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S, VT A AT 8] FARAR 64 B R AR 54 209 A 40
2.5 HMARSZE L5 RA FHIREE AAR S . WAk,
A E B B A %A 7 ik R M ARGE B F A
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Malmstrom 281 ) = 442 % iz ) 3 & (Zebris)#=
F A AW A AB(Myrin) B B2 T BAEE ST E
Zebris: @LiE—/NNkE. RE, SEAINRERLL
R, ZHERBEIKR O R BGIRAES, RIBR S AdE
WAR B kot 64 B 1) 8] FR AT 245, Myrin: & —AN0&
B, T e E A BA— AN Z KT T AR,
¥ A Zebris k& b, BAPALE B B LR Z XA AR
RGN EAariE. EAMNENHMEESCE. LR A
B B AR AL BT AT, TOA L4444 . DallAlba %%
R i AR ) IRIE R B A MR T B R KA A
AR A0S B ARG R ARE S FeAR 0B 0 E BT E.
R E, B FRFHEIARAG EFOTMEIEES)
B R AN, B A A MEAE LR RE]), FATARAE
PR ELL A T X,

F B A FOURB A EAURIE, ARS8 H4T
M ABL. Sk BBk RS GATIR TS R = % T3
JER AL, FAEE s EME T 30 LAERZIRA 4
AERAR . MR REEEFHE, BITARAN L RSN T
AR AR M —HOM, %R AN IENE LR R
SNz B AR A RAZ B, HAME MR, B R, &
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