FEAL TR 16 & 4722 ) 2012 - 05 - 27 Hik

Chinese Journal of Tissue Engineering Research May 27,2012 Vol.16, No.22

@z

WA ORI B R T a4 >
MRE S, PRI
The digital design used in spinal disease

Chen Xuan-huang, Lin Hai-bin

Abstract

BACKGROUND: With the development of medical imaging equipment and computer technology, three-dimensional medical
image processing technology and 3D visualization technologies are widely used in clinical field. At present, the quantitative
diagnosis, surgical simulation and surgical prediction, provide a strong support for medical diagnosis and treatment.
OBJECTIVE: To multivariately analyze the literature on the digital design used in spinal disease through Science Citation Index
(SCI) database and its analysis tool.

DESIGN: Bibliometric analysis.

DATA RETRIEVAL: A retrieval was performed for the literature of the digital design used in spinal disease, including
three-dimensional reconstruction, three-dimensional measurement, finite element model, spinal disease, spine, lumbar vertebrae
during 2001-01 and 2010-12 in SCI database. The retrieval results were analyzed, and the trends were described in words and
graphics.

SELECTIVE CRITERIA: Articles on the digital design used in spinal disease including the following types: (1)Peer-reviewed
original paper; (2)Proceedings paper; (3)Reviews; (4)Conference abstrcts; (5)Editorial materials; (6)Letters. Exclusive criteria
were included (1)Articles unrelated to the study of the digital design used in spinal disease. (2)Articles published before 2001.
(3)Articles which were not published on journals.

MAIN OUTCOME MEASUREMENTS: The literatures were analyzed by publication year, national distribution, institutional
information, type of literature, journal distribution, discipline distribution, fund agents, citation frequency and authors.

RESULTS: A total of 598 literatures on the digital design used in spinal disease were retrieved in SCI database, in which most of
papers were published as original articles. Seven articles were identified as classic literature. The overall number of literature had
an upward trend from 2001 to 2010. Spine published most papers in this field (n=81, 13.55%).

CONCLUSION: This paper provides a valuable reference for researchers to understand the overview and present situation of this
field in order to set further research.
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B ARBATH I F R, RIVRIM G K
RAHRZ —, TFRFRTREGEE, L+
R RS, AR MR R K
— AR st BT HEF) B A 69 RS A
BATRA . MEEFRKFORSG, FESSHF
RGN HRCLERERT, LFLELNE
BV, EEALINEAR, AR BB AR
AE B,

HFABEARAL 20 H2EHLA2 0 — ¢
Tk AR AR, ©RAE ER AR E FFAH
AR, EARREAKRN. 20 #4290 F4X,
ERFHHBERG LA £, F A Laser
scanner. CT. MALIRFHF N EXE&FZIN
B RS TS 0930540, & T B
PFRARGBT OIS TRERAKFI =G
SHRAMREM B, HRARITFE LR
P&, ERBLE. SHFAFTEFEAY,
W T AN RREMAAY T, BREA £
AT ARG RS W ARG T B, B R S A B, X
S &I B AR EIRAE B CT A= MRI 217 & B 1%
R, XEELNHEIEETFRIGHY_ER
%, REL AR A FAR 09 = 24 2 hes ), K
TEFRBRNZEETRHEARTFELT Z%KE
F R L = 4 SRR 24528 692, L
AT AR FACZ e F BT vAvA CT 4= MRI
SR FTA AR, (2R A TR EENA
A MRI #5ba B A, 16 R Bt R R KRR #
HATZ TR I 0 — KA CTPY, uF
E AN SARBIR A GEH BT, FAE=
BEF O 2 A RE A SRS TR
T4 —F 2o B T

EFBRBR =B EEHARAALELRAT A
B AL, EAAIAAR, ZgpEEHRL
2433 TR E LR A, RN E
EAFEI A, MR AAFE 16 R E & 4G 72 5T
M, B F R F g TRFI R TR
ARE) Z % T ARER, R = 2 AR E AR
AT P . R FRAE, SONERARIL. 4
5 B KA 0 4 AR, T A R M
7 JB e 7y e LA A AL B TS SLVA B E AR K 49
BB BB, M. miESHAEE. T
B A A0 T, SRR 69T S FaAa AT
K F; ARG KRB, AXTHEN

o A, B R AE AR R A, S5,
U FTHEBRMANRMCT BT AR, £
SR IF KBTI, S AR,
HARBAEBIGE S RE, #t—F TET A
AR GMeE AR, AVRABE X AT R,
Fb, =g EZHATRA LR BAAEM DG H
LA LEM, ARG R EREILT RS F ARA8%
BB FAE 8, A REERX, PEFAK
e BTG F BT 3R AL T 69 4038, 45 ok AT,
FAMMT AR ERRE MY, £ 2T
FERFAARER LT F AL, #ATAREE
WALNFRAE AL I F 2,

Materialise’s Interactive Medical Image
Control System, B Mimics X & X E F#1%4%
B RGBS, R—AMATEREFHEFOE
%) TAZ KA Aoit AR BT S, AT
E ¥ 5HRARNIRZ 8] 69— £ 12 @) 2. Mimics
BT CT.MRI A& 7 E 5 AR #HT R A=
A ik EAR KRS, wwBRRAEE.
RZAEE. BEEES, FEHABKSRESGE
BT Mimics 3kt 2 [E 3 W B 4246 AU
TAZZ A 6935 0 AR, ST vASER BT B Aadb e 4t
R, AELRAPMRANIR T CAD/CAM FAET A
K32 4G STL # X5 34 X8, Mimics #44
AHRAEHBFH=BEERK, 2—HE
BHEAK, SFRENERTZ, TAE—RHGA
AW EiEAT, fde R E R R P S R
CT & MRI &4 B o) TAEsE A Bt TR &
P02 gy R RS, RALEANAG S
LT —F AR, X R Mimics 3 — K & 4
Z 4L, # EL Mimics #r i 49 33B - X2 S AP = 4
BT VAR R G, A B S ER FBF R IRARAE
F), deit EAERBX. AR, B
VA Bt AL B s A R, B F CT.
MRI % & LA 3542 Mimics kM AP AR AT
LAHPIARR, EERAA—4. CT. MRI %
&HAM T 2 TIE R L6, @ Mimics
Fr& 69 B 692 8 T /a4t 69 5, %o Bt 4T FEA.
RP. CAD. F RitAZ4Em %,

FEERSCTZFEAT CT BiRey i
S FEFA BAMND, Fht 5l REA
BIARRG TR Z T, A ERABA A
N F AR AT T AP, AHEFHRA
SHTEA Ansys Fu = 4 F A Mimics UK
| B E AL AR A A &, HIME B 2oy B AL
M BT BARE — e B, HIE R A ULt
RTINS LI FMARE], R R E B

24,
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4 SolidWorks =T VA% 45 M 34T B FH A B 2 B4k 9 4
A IRE , BT DL T 5 RTIKME Ansys WA R
Mimics #4238 5 Mimics e d-T R R AT
TR I EAzA N B 2, AHZ a0 F RIRBEA ME G &
%, R B3N B R AH PRI A5 7 @6
%.

AN A F AR AR B AR gk R P 64 R A HEAT X dk
W EF oM, BPE R R EOMRGI F T ik kR4 R
24P, B B, B R F L E A LR,
B FiRvAE S B R T B BE AR RA AR, T
k., BBFIAEF AT T2 R XA R, B R4
A B A RO S i3 SCI 448 B S F AR
T RAL IR IR P 64 R R AR 6 SRR AT, ATRELF AR
AR A R A 6 LR ARG B FRAF R B S VAR
FYe, AIZARE E LR RAEAE A,

1 ERFAE

1.1 BERRE AXPEAGEIE, 2R TERY
#5 H3RAF K PF (Institute for Scientific Information, ISI)
d#&9 Web of Science # 4% & F 49X #k, Web of
Science %3 A2 #RA B T L& Tl K SIBE, AR
HhE A RFE. IRER, AaHF. TREALFH
S AR R IMOKFAL S HIF) P ey F REL, @ HieH
INAA B H e XL F KA NG EAE F, 58T
bR ROES. FE. ANE. BEEAITS. AL
AT ARA 2, AT SCI $4B Ak R a9 40T
AR AT FEARAE IR A T 6 B ) 64 B 50 AR AT A7

12 *@BAKE = 4% ¥ & (three-dimensional
reconstruction) ; = % M & (three-dimensional
measurement); # FETAER (finite element model); 4
A & J% (spinal disease); 44 (spine); &4 (lumbar

vertebrae).
WEXHE: 40K Lk 598 F.

1.3 K&BHE
HE AT EEE: 2001-01/2010-12.
1.4 AikbRf
MNFFAE: Ak BT E R AR R 64 A
ARk, LKER a3 OMRRE. Q2 LE.
Quit, @L2HFE., OBEEH. ORI,
HmirE: OS5 XLFANA ARG IR, QKERKT
10 SFA MR B 8 LK, O RZ KRG LE,
1.5 HEERE AT SCl| #EEK LI LR T EH
2H .
1.6 #iElr OX&AE. QERMBESH. QKL
EREZNIM. @KBRIT. OXLMKER . ©LLF8H
L. QX3 HL. @FHELR. OXXLERZH
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2.1 SCIBUEE 2001/2010 WFZ B F (LR ITEBERFHHN
R B9 SCRRERIE 20 4

211 dHEmFitEao LA 1.

120 1

80

40

Number of literature

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Publication year

1 SCI )% 2001/2010 SR B THE B FE I
FH PR SR H

SCI #c38 & 2001/2010 & F 4 F AR 12 A A 5 7
64 R 0 T AREE B AR 2R AR A Y, 2001 4R
MKk 38 &, 2002 4 37 %, 2003 4 43 %, 2004
4 42 %, 2005 4 49 %, 2006 “F 53 %, 2007 4 75
%, 2008 4 74 %, 2009 4 101 &, 2010 % 86 4.
H g 2009 FX BRI ER S, HYKFHZ T AR
) R ) AR AR U K R AR b
2.1.2 ERaA SCI #4348 /% 2001/2010 % T4 516
RAPERAER T O LR R AR % 6B oA T
?/‘:L, ﬁu%& 1.

#* 1 SCI £ 2001/2010 56 T A0 B v a8 A3 v (1) R F)

R SCERBCE FIFFETT 10 4710 5K

K SCiER B () BT il Ee ] (%)
USA 158 26.42
Canada 94 15.72
France 75 12.54
Germany 73 12.21
China 49 8.19
Singapore 30 5.02
South Korea 30 5.02
Japan 26 4.35
Italy 18 3.01
England 17 2.84

SCI %448 & 2001/2010 4k 4k F A% £ A4 % R
FRGIRY, KEABERSOARAHAELE, 158 &,
MEKX 94 K, KB 755K, BEA T3, YH 49 E,
F Aok E & 30 B, B K26 H, LAE Rk
FHYF 20 B, FEAEZABHIKRSIIEES 5, A
T 4 FAR AL B .
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it F 10 18 K RS FAK AR BAL IR R B B4 S
REERSVEARIRAZER., mEX. FEH. 2B
YA HF RS EHRE 115, I KA B ARH LakEk
THEAEAMA £, LA 2.

40

30

20

Number of literature

10

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Publication year

K2 SCI ¥ 2001/2010 W3 B 7 b BT E B R0 N F AT
FURT 3 A E KR SR

213 MHyAH LA 3.
60
53

o 50 M
g 40 |
2
= 30 |
o 23 22
gZO'HH17151515141413
= QUL
=4

0 1 1 1 1 1 1 1 1 1 ]

1 2 3 4 5 6 7 8 9 10

Institution

1: ECOLE POLYTECH;
2: NANYANG TECHNOL UNIV;
3: UNIV TOLEDO;

4: CNRS;

5: HOP ST JUSTINE;
6: RUSH UNIV;

7: UNIV ULM;

8: ENSAM;

9: UNIV MONTREAL,;

10: CHARITE UNIV MED BERLIN

3 SCI## i 2001/2010 F - 4h e v/ A N FF 58
FCHRECRTT 10 ALIHLKY

SCI #:48 & 2001/2010 # Fe 4k FAE K4 9% 7
B R RS0 I KA B AR B MR . e E K R AR K
F R R 53 F, FAndieydiEiE T K LRIk 23
B, RENRES RFLEAIMK22 5.

MEXFHEFRKE 2001/2010 R FHFUIZITEDHE
AR L A R 5 SR B = WO STk

Assessment of the 3-D reconstruction and
high-resolution geometrical modeling of the human
skeletal trunk from 2-D radiographic images*’, #£#
Delorme S, PetitY, de Guise JA, etal, #35] %k 75
K, ZFAT ] A 2003 4, k& i 4 IEEE Transactions
on Biomedical Engineering €44 & 5 TA2ILF)).

4162

Model and in vivo studies on human trunk load
partitioning and stability in isometric forward
flexions™*!, 4% Arjmand N, Shirazi-Adl A, # 3|3k
34 Kk, ZF&BIE A 2006 5, kR ER4 Journal of
Biomechanics &4/ F 4 E).

A versatile 3D reconstruction system of the spine
and pelvis for clinical assessment of spinal
deformities*?, 4% Kadoury S, Cheriet F, Laporte C,
etal, #3190k 25k, K &AFTE] # 2007 4, kiR HKR
4 Medical & Biological Engineering & Computing (&
FAa k) TA2 G H.

Muscle force evaluation and the role of posture in
human lumbar spine under compression®?, 4 %
Shirazi-Adl A, Sadouk S, Parnianpour M, et al, %
FIIMk 24 Kk, KRB 2002 F, kKB EmH
European Spine Journal B 8 sMFHEE 4 &),

N R EE TR 2001/2010 % REFKIHEDHE
59 Bz FA R SR 48 5 | SRR A e B STk R

Nonlinear finite-element analysis of the lower
cervical spine (C4-C6) under axial loading™!, %% Ng
HW, Teo EC, #%3|# ik 23k, K &I A 2001 4,
sk &k pads Journal of Spinal Disorders 442 & £ 5 74
IF I k&Y.

First cervical vertebra (atlas) fracture mechanism
studies using finite element method™®, % Teo EC,
Ng HW, #3139k 21 k, ZKBFE A 2001 5, kR
4 #34 Journal of Biomechanics (447 7 % 42 &).

Finite element analysis of spinal
instability under physiologic loading™*®, 4% Ng HW,
Teo EC, Lee KK, etal, #3|3k 20 kX, L KBTEA
2003 4, kiR R4 Journal of Spinal Disorders &
Techniques (A4 e 57677 7 ik 4 &N,

Finlite-element analysis for lumbar interbody
fusion under axial loading™*”!, ## Lee KK, Teo EC,
Fuss FK, etal, #3]9:k 15k, L &8 % 2005 4,
%) & & R 4 |EEE Transactions on Biomedical
Engineering A4 [E 5 TAZILF)),

XEFEES XF 2001/2010 £FRHF U RITESHER
N A RES SRR SRS :

Effects of Charite artificial disc on the implanted
and adjacent spinal segments mechanics using a
hybrid testing protocol®, %% Goel VK, Grauer JN,
Patel TC, etal, #3|$k 69 &, L &8I % 2005 4,
kR & B 4h Spine (HAE).

Load-Sharing Between Anterior and Posterior
Elements in a Lumbar Motion Segment Implanted
With an Artificial Disc!*®, 44 Dooris AP, Goel VK,

cervical
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Grosland NM, etal, # 3|57k 64 &, & & B8] % 2001
5, kR BB Spine (FAEN.

Test protocols for evaluation of spinal implants®”,
Y% Goel VK, Panjabi MM, Patwardhan AG, etal,
WA INA 48 k., KRBT A 2006 £, KB L
Journal of Bone and Joint Surgery-American Volume

CF &5 XTI RE(EBA)D.

Pathomechanism  of ligamentum  flavum

hypertrophy: A multidisciplinary investigation based on
clinical , biomechanical , histologic , and biologic
assessments®Y, 4% Sairyo K, Biyani A, Goel V, et
al, #7319k 36 &, £ KBTI A 2005 5, RKEE RS
Spine «H4x).
214 XBKEER M SCl H4E B FH TR E
HAR TR L O TR RE . 2B LFA L. L F,
IR ZE ATS F, & XAk E 449 79.43%, 2L F 130
B, wR 9K, RN E3E, KEMA 2K, BRIR2
. RBEFZZ S THEA IR, LA 2.

XK 2 SCI ¥ FE 2001/2010 Yo E50 7 B v 8 FE 509 B, FH (1) 3C

[ sit]

SRR SCHERECE () Jit iy EL 451 (%)
Article 475 79.43
Proceedings Paper 130 21.74
Review 9 1.51
Meeting Abstract 3 0.50
Editorial Material 2 0.33
Letter 2 0.33

2.1.5 RBEMF] SCI 448 % 2001/2010 K4k F14
R H AR R B R Sk 3k 598 &, kR AR
A, LA 4.

100
81
[ 80 r
>
T
] 60
= 47
s L 35
5 40 29
£ H H 6 15
5 2 r 14 13 12
z
0 1 1 1 1 |-| 1 |_| 1 |_| 1 |_| 1 |_| ]
1 2 3 4 5 6 7 8 9
Journal source
: Spine;

: Journal of Biomechanics;

: European Spine Journal;

: Clinical Biomechanics;

: Medical Engineering Physics;

: Medical Biological Engineering Computing;

: Journal of Biomechanical Engineering Transactions of the asme;
: Journal of Spinal Disorders Techniques;

: Proceedings of the Institution of Mechanical Engineers Part H-
Journal of Engineering in Medicine

4 SCI ¥ 5 2001/2010 Weswk B v Ak Ve v+ AR50 v 3¢
BRHEZE T O A7 AT

© 00 ~NOUAWNE

A BPUKF L ELTRE B A SCI 3048 EIK F 47
RER B E, KR E S %it. BuprAg Lk
AR KB EABREHIEENZFILEFLS.

SCI 4435 & 2001/2010 i F 4k F AR T+ 12 H A2 9k
S K HRET 9 A BRI F AR ESE, AP
Spine ¢AAY AALMKERS, 81K, LI
13.55%, Journal of Biomechanics A4 H F &) &
A LMK AT %, LA akey 7.86%, European Spine
Journal (BRI AF oA &) L AXHK 35 &, Hib
ZeETRE 30 B,

SCI %448 & 2001/2010 & & 4 FALZ 12 A A2 % TR
B Xk eG BRI A, LA 3.

#* 3 SCI i) 2001/2010 WA v A BT A AL I SRk T O A2 ATl 41

Engineers Part H: Journal of Engineering in TR by
Medicine

4 Eiibe ISSN I X TIHIAE T
Spine CEFREY 0362-2436 K 24 2.510
Journal of Biomechanics G L 25 0021-9290 JE[H 16 2.463
European Spine Journal CRRIME B AR 2 ) 0940-6719 K 6 1.994
Clinical Biomechanics QG RAE 125 0268-0033 JE[H 10 2.036
Medical Engineering Physics CPE22 TR E sy 1350-4533 B [H 10 1.909
Medical Biological Engineering Computing CE2ZFE) TR ) 0140-0118 fa [ 6 1.791
Journal of Biomechanical Engineering (A T RS2 A2 EHUME T RS2 4 0148-0731 KH 12 1.584
Transactions of the Asme Ty
Journal of Spinal Disorders Techniques GRS Va7 7 2R 1536-0652 e 6 1.333
Proceedings of the Institution of Mechanical UM TRU2E A4, H . P2 0954-4119 Je[H 12 0.957

2.1.6 RER&FBHA  SCI 435 & 2001/2010 # ki
FAIR A A AL IR LR AR LK 598 K, St
160 FAEEF I TE , LRI 194 &, & LdkEH
49 32.66%. % E E % A H5 kK (National Institutes of

ISSN 1673-8225 CN 21-1581/R  CODEN: ZLKHAH

Health, NIH)A &R R £ 269 F 87 X, ABFEFFE5A
R Ak AR KGR A B A3T )it R, 2P E i RAT
B A ¥ . SCI #4% & 2001/2010 MK FH TR K
AL SRS ) LR 6 AT B oL, JLHA 5,
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2 3 4 5 6 7 8 9 10
Fund agent

1: DEUTSCHE FORSCHUNGSGEMEINSCHAFT BONN GERMANY;

SCI %448 = 2001/2010 W& F 4 F A%+ E A AL 5%
KRR L AK 598 Ky, ¥, ZEEEEMAFEEEL

K5k, YTEERARBFAL TS K, MEXA
AHFEIRRRESLTSE, AR LA

IRFBh 4 B, BFAET A AAE R A B R LAk AF 3 A
AT, REFHIHRKERS AR 4R EL
#RE 249 0.84%.

2.1.7 LakESIEL ARE LGkt B, HE— B Lk
JRE B fRE) — /N ZEATEA T LRG| A H L, €-

2: NATURAL SCIENCE FOUNDATION OF CHINA; B AT 5 E 1R bk AR 6 — AN F 23845, k5|
3: NATURAL SCIENCES AND ENGINEERING RESEARCH COUNCIL . - NN . . .
OF CANADA; }:ﬂ élj bﬁ&%{%ﬁz ) 1}1’.‘H}] 725(1%/{&{] 7?‘]"’?"7?}“@ j] @k[sae
4: NIH; AL SR A S e g L X
5: DEUTSCHE FORSCHUNGSGEMEINSCHAFT: HFHEFIER, H—BHLBREFHI A 4 KK 4
6: GERMAN RESEARCH FOUNDATION; KA b, MTH A <2k B3 dewmsg, &R
7: NSERC CANADA,; . . Y < P
8: SWISS NATIONAL SCIENCE FOUNDATION; 7, ARG R KAL) 80 kA LWL ERA T B,
9: AGIRS ASSOCIATION STRASBOURG FRANCE; o e R [ ) S R s ~
10° ANR A RS F AT S A AL IR SR LR B 5 04 2 4 S
5 SCI Ui P 2001/2010 s 4 74 B LR 1 3¢ k. SCI 4048 & 2001/2010 4k F ALK £ B4 5% 7%
R 119 22 4 Bt B LA S TN N
HRIF) 2 5 58 B KL% 3] A 80 Ak L 2RIk, WL 4.
4 SCI %Hfs FE 2001/2010 W H A Ve vk 8RB0 R 1 5 1 80 ¥k BA_E 1 48 L SC ik
p'g:l =4 AT RN [1]) RS I SRS AR
Reconstruct: a free editor for serial section Fiala JC Journal of 2005 213 26.62
microscopy® Microscopy-Oxford
Effects of bone cement volume and Liebschner MAK, Spine 2001 143 11.92
distribution on vertebral stiffness after Rosenberg WS,
vertebroplasty™® Keaveny TM
Activity-dependent trafficking and dynamic Tiruchinapalli DM, Journal of Neuroscience 2003 131 13.1
localization of zipcode binding protein 1 and Oleynikov Y, Kelic S,
beta-actin mRNA in dendrites and spines of etal
hippocampal neurons™
Three-dimensional reconstruction of a calyx of  Satzler K, Sohl LF, Journal of Neuroscience 2002 124 11.27
held and its postsynaptic principal neuron in Bollmann JH, et al
the medial nucleus of the trapezoid body™”
Remodeling of synaptic membranes after Toni N, Buchs PA, Journal of Neuroscience 2001 119 9.92
induction of long-term potentiation!®® Nikonenko I, et al
Synaptic islands defined by the territory of a Halassa MM, Fellin T, Journal of Neuroscience 2007 119 19.83
single astrocyte!™ Takano H, et al
Distinct localization of GABA(B) receptors KulikA, Nakadate K, Nyiri  European Journal of 2002 86 7.82
relative to synaptic sites in the rat cerebellum G, etal Neuroscience
and ventrobasal thalamus®”
SCI 438 & 2001/2010 i ek F ALK i+ 72 B4 9% J 200 -
R e R n 261
KL 69 A5, 598 B S tk, 2001 FARAUR AT 2 BE o 250 H]
HAK, 2002 F 7 AT 2 B ALK, 2003 74T 2 200 H|| 27
s~ S 5 ~ SES L
1B LK, 2005 F 747 1 BEH#L#K, 2007 F 2 Bor
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