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[Abstract] Objective To establish a teaching simulation system of endovascular intervention and to
evaluate its application in clinical teaching practice. Methods The vascular model, which had quite similar
diameter and length to that of human arteries, was prepared with glass tubes of different diameters. Stainless
steel tubes were cut and welded to manufacture the brackets of an operation bed and a C-arm, and then the
above parts together with flat were assembled into the operation bed module. Fixed camera, computer and
footswitch were assembled into the image module. The above three modules were integrated into the teaching
simulation system of endovascular intervention. With the help of this system, the principal endovascular
intervention manipulations were imitatively exercised. Results The vascular model had the same proportions
as in normal human subjects. The operation bed module could be moved in two dimensions. The image
module could capture multiple pixels and differently formatted images as well as dynamic images in different
sizes. Also, this system carried the image-frozen function, which was just the same as last image hold
function of DSA. This simulation system could imitate the basic manipulations of many kinds of endovascular
interventions, such as the hepatic artery catheterization, carotid artery catheterization, the performing of
looping-technique in uterine artery, etc. Conclusion The simulation system can imitate many principal
endovascular manipulations, and can distinctly and directly display the relationship of the vascular anatomy
and interventional instruments with their imaging shadows. Therefore, this simulation system has a promising
prospect of being able to be used in the clinical teaching program concerning vascular interventional
manipulations. (J Intervent Radiol, 2011, 20 723-727)

[Key words] vascular intervention; arterial catheterization; teaching model

HAp, &N AFARRZSEETE X LA P
B WE TRH B A BT E (NONY22229109) . BRI 08 0 A A 0% — M T AR
{0 210029 i 5 BE B 55— B B A A O3 ‘ N

CEARUE A5 ), B IR (4 55 ) BT A R R 1 SRR AR 2 HON
WEMEE . F 45 E-mail: liyiming906@163.com BEH 7N 2=, 38 o 5| Ah 5 B AR R S sk




— 724 —

e At

22l 2011 49 HE 20 %455 9 ] J Intervent Radiol 2011, Vol.20, No.9

) = 4 R AR B A AR F i B Tl B
T A AT P A T A A G . I A A
FARBEAE R AR A R, AR T
PR R AR S A R B S 22 18] 1 IR — T~ R P 9 1 RE ) 2
22 22 YO R E BEAT S PR R A T AR AT , HL W v Oy 5 Bk
X G R E R AR 2 0k X LR AT
FE T, PR B AR A AR O R i
I ARG, LR 58 3 MU 9 A 2 B #R A
(W3, ATE LI A A LR G IR

1 #RlE7A=®
L1 AR

AFERWIEIEES T RN 1 &, miEHE
153k (RS i KM QQ ZZARFK Z10) , KGR R Ak
(%4 % . IM-Magician-080725-v1.0.0.104 , Ik, 57 o 5 %%
ML A R A B 2 5, A 1A N
A RN 8 A LR A T BBk T B I 2
i, 180 em x 50 em P-4z 1 H, 7 A BRI A4S 1) 2F
JEr 1 £, ST 1R,5F 3288 1 £,RH
FE . BAKTE L TETES 1L, W2
A AT R B HE 1 A4
1.2 F¥:
12,1 MEBAIEINE AN R84 1Y B 3 48 & v i
N LB (Wil Bz ) iR S Tl s 7 i S
NAR T Bk S =255 30OF 1B A N AR K BE AR S
F14) I 5 S T 81 IR 2l Jok K A % A B ik e v
K25 em FLEE S BR B EEZLRE I 0,
L o A7 328 i T 0 2 3 PR T P 2 7 R . R L
A, e T BATEN, 25 A RH 88,4
FETEAEIER K, 52 AR
122 HAERBI Mg AT U E AR
KT E N 120 em x 60 ecm X 75 em [HEHEE MK 55
760 em x 57 em WIAE, WERRMREEE T A-AHEL,
Je AR bl S — R T R W B . PR —
K9 H 57 em x 54 em k- JEMAESP AR H2 4 T 48
MBHE, TEH UM E& 0 AR IERK 20 5 em B RDE
A ORI A ), K S HE O b — BAE |,
HU 2245 J7 W) R 1 31y o W A5 B0 A D0 1) e 4
BB K Y 50 em K& CFA 2B ML) 2 150 em (1Y
25 C R4 o AR 28 C 5 M K e F ol 88
K I
123 AR AR IRB e — R W
A TR KR I AR R B I R I TP R L &
12 h Ao O TR R L

124 REHRARLERGES  mSigEEeskE
T CHE AR b, Hal B m T 5 R R BT
AT IEALL I B s s Sk 5
HL UBS $i& FURHIE ; B i 4 TR 2k b w i 3dR
S BT I AERNE F 72 100 em 4, 895 £EBE
2 CBF LMy i 2 2 B R 7 T T -

1.2.5 BRI /e ABRAE 00 IR sh bk, B A
5 F SER, 280 BlHH A RH S48 S5 Ak &8
Ly B dh kA8, 3 5 B LT Bl ik i 4 AR | S5 8h fk
A AR ST B B kS AR A

2 #R
2.1 I RIS R

I AR O 4 L A9 AE F AR Sh ki 48 . S sh ik
MEZNIIFABMAEKERNEILE 1, KED)
ik S 16 TR PN A2 29 28 mm, ¥ i 3 8 ik I 3 3 Bk 2
STHTAN  HE S Sk sy X BT AR 12 mm ™ i
Bl ik B W 7 B b 2y ik 3408 G R 32 3h ik i R R O
e, HIRIFE 2 10 mm. B 22 8l Bk 9 sl bk o 50 U5 T
JE B B Bk LA 10,20 mm, ¥ ) Z2 M EAT o A 8h Bk
A EAT, K& E 6 W sl kS 28 2k 0 B [ A 5)
Wik, G ox R 2E A sh ik, 22 sk 4y a4 2 32,
JEA Bk oy R 2 53U sl ke R R
Sk, 22 A5 00 Bl ik S5 0 3= Bl ke £y ok
63°H1 80° 121, #& B ik 73 SUA FE 2 60°, % 14 Bl ik 5
W& H1 Bl ik e £ 2 4500155

R 1 BBk B2 T A BUm A K LN

1fit KB /em
fig 3 3h ik 25
Je 4 sh ik 5
/e 3 3 ik 5
28R R Bl ik 5
Ji = 3h ik

i 1% 2 ik

i 7 5L Bl bk
M 4 sk

42 5 ik

T 3 Ik

B+ =35 sh ik
JF A5 3 ik

5 5 Bk
w83 ik

% 41 sh ik

& P 3l ik
22 3h ik

2.2 AR MZE C LS ahE
PR R T MR AT k-2 . A-A M,
BT k- B aiEE o F kS 4% S em®E

M2 /mm

[55]
(=}

L W L L L 0 0 N 0 0 00 N\

W A W W WL R~
wn

_ = =

=Rl e

oo




A4 2011 45 9 HES 20 #5455 9 W] J Intervent Radiol 2011, Vol.20, No.9

—725—

J Bl k™ Bt , 26 A7 v] A A A AR A
2.3 UARBHA AR N oy AR

S AR LT R AN 1] B AT 3 0B S 7 TR DR I A
] WAL P BR B B e 1 MR &5 &1, 55 DSA 1)
LIH Jjfgoe A0 o X — Ty ag vl i B i 4 A A Ak
i B R B A T A AR B AT R DR ) () ST AT T
G 1] REE ZFR R XA RIS U B 7 FAR R
R4 160 x 120,176 x 144 320 x 240352 x 288,
640 x 480 .800 x 600.1 024 x 768 .1 280 x 960 .
1280 x 1024.1600 x 1200 % 10 #h , k& X7 BMP,

la RHSERETHZME  1b RH S8 & Ak

3a PRICAIEEM BB A 3b flik A AU
B3 BT E SIS AR

3 iFig

HEA 21 HEZBRISK, 56T A A A TR R
FEESNE A MIE T [/ TR 2006 4R 2 )5 Lkl SE i
PS50 R UL = A A A A
A = 4 5 8 AR B AR 7 T AR A Y
PR
3.1 IR R S

2 R B8 P A AL RS R Ry S 4 S N AR Bl ik
MLAE AEL ARG O, DR SRR T 2 46 A9 A A XE 3l Bk
PN AR 22 O U8 T 7 A A 0 KSR Bl bk b
JZ T £ Y T LSO IR A K R B
Pl I A A b SR /IN T SEBUIRAS I o SEBR ML A A
TR LR LR ST T 22 RE 5 E X &
BRI R R, M8 K 8 R 2B L BIUEAR
RN o R A R M A R Y A LA T

le  ZC#E AT A IFEZNT A
BN
1 BEBLIT 3l i a4 A

JPEG [TIEF .PNG , Jf- 0] 3¢ 5% 47 [&] > B B 20, % ff 2]
0.001 s;JRAESEILE RSP sh & 54% . RSTA 160 x
120,320 x 240,640 x 480, {7 %} 128 kbps, & #0 4
WUECRT 35 30 Mt 3R] T T B AR Sk v BE AT R R CR
K15 .
2.4 IS AAE

I ZAL 2 48 o] BTl ki (& 1) (35
Bl kA A (& 2) B 5 2l k545 ke (1 3) 4% I
I A FEARLRAE

2 e Bh IR

3c AT EA NS A B Ik 3d AT A ONEE N Bk

RVRT 7 A b 0 5% B 0 A8 R T 22 A RS AL E K
HZ IR ST AR R, FLkE e T X ZRAm 4. AR P9 I
i K HL Y S R AR R E AR P LSRR T A i
B 1 4 R B SR LA — e R, DL HOE S A
JEE B S s A R P 25 A A I A S PR TR
YEWXE (40 RH 45390 A s 2 Bkoh i 75 5 2251
S BE I T AR EXE AR R A A R
2B B SN GRAE B
3.2 AR R K T A

ZRG T B S R H A, ] L
] 5 b DSA 1% R GAH L b . DSA A5 It B ok
WARWAT L X 222838 NRJG BAR A R G0 0 2]
DL 08 ST AR TS o R SRR R R G W
MGG B 2 W e 1 IR 25 S D g, 5 92 BRIl
JR_E DSA ) LIH TG AH A K58 2] F 20 2 —Fb iy



— 726 —

I AT

A 2011 A4 9 HES 20 %5 9 1 J Intervent Radiol 2011, Vol.20, No.9

T, AT E A T SR R A A T I 5 SR AR D RE 1
PRl Ik 30 Wi, 73 B A dr i 1k 640 x 480, (i BN
128 kbps, Sl A FEAR B 1 AT BE o R RIS T
RETE I PR 52 PR A 5 5K
3.3 dRAEERE XL

112 BT AR ERAE A 2GR S0 T AR I AR~
F- LA RE S R AE, AENSINARE K FH X At
24 IR B0 R ) R ) T EL A I PR R 4 A B B
M R 2R A R B AL R A R SR AR IR R AE 1Y
KMo ABMAGICZ X LIRS Z U, B4 2
PERT AR E FARIRAERE ST, A5 A WAL BB TR
BAR S RE RN RE
3.4 htEn] ok A ) e A

T ARG EA LIH G 6e, Nk, w] LIl
P2 5l 25 T4 B A A B A0 AT TR ) A ST A T 5
B 0 T PARBCAARF EE, B, e il )
IV T J5 A A R P AR 1 T I G R Atk 52 HLYE
LA B A fsf {6 AT o 7 4 2 R4 L AT B G A —
BLGR I RAB BE I  7E Mf PR 52 B Ik S BR
{4, DT 15 45 DA Aih 52 9 A AR N A A TR 22 R
PRV L SIAE AT 20 ik 1) 52 PR B VR TR

A %A A8 28 48 Al BELLRT 2l k4 4 R L 35 2 ik
A7 R S Bl KSR A O R S I A A AR
FRAE I 0T SR IR TR BRI k48 AR 3 B R A
7] TR R AR IR AR OUL 3l 25 115 9 IR - i -3 e 5 fig
J1, BA T R 2 R AR R A SR A B
PR A S R T R X ) 2 2 AT UL L ST A I A
I N SEBRARA R Sy (HRE G T LU B O SEBR R M
FUArk X LR AT aE o A BT o83 A A S B
B S, DIOE RIS A A LR S TR I oK

AR IEBU R GV 2 A R Z AL, A0 i A
AR TR T 7 P 22 3 S A TR A7 A R S s R
Hy T2 9 DR P B SR AL AN G R s 1
G SIE IS I (R B 5 AR TR P DAy A 1 AR BEER K T
ARPEER S A5 B R g 2 R A o S A [R)Ji FF 4
HE— 5 1 O A 5E 3

(& % L k)

(1] Wi, R, BIF &, 55 A ABUR % Bee B Bt
[J]. sz R ek, 2010, 26: 91 - 92.

(2] BRERE, 48F0%, MR B. SABSF R s ] s
WFgE, 2002, 15 26 - 27.

(3] Jrasmt, Eade, XVER, &5 DLW Y O " R sk A 22
ML A A e i R 22 [T ], PEAEEE2E#0F , 2010,

18: 198 - 199.

[4] 2 14, RBRE, XEA, S BFNTTERIK I = 4E v AL T
FEAEA AIGIF B B g I LT . R TR 220 &, 2007,
16: 418 - 419.

[5] & s, A& R TP = 2 n] AR A A I R
Blpoig i A 0] o B B 2 AR B0R, 2010, 26: 1987 -
1989.

[6] WoCH, M. SRR L2 M) st iR Tk K
“Fil A, 1996: 131 - 162.

[7] VIR TAEAABE. 3838 T 224 [M ] dbst: 8 Tk 3 it
1982 323 - 395.

[81 sk, 5 A, XNV, % BAFESNIKE ES KD M
CT f w7 [J ], rp e SRR AL, 2009, 24 42 - 44,

[9] BB =, thothl, BRCA, 5. 7 34 Wk & 5 3225 30 1
f il [, IR Al A0k, 1987, 5 121 - 122

[10] Hartshorne TC, McCollum CN, Earnshaw JJ, et al. Ultrasound

measurement of aortic diameter in a national screening

programme/[ J ]. Eur J Vasc Endovase Surg, 2011, 42 195 - 199.

P SCaR , MERT, BEBOM, GF. M Sl ik CT Bl =4t g 5

MRS A REFE [T ] il A3, 2009, 32: 803 - 805, 824.

[12] £ #t, FER, P, & =G N R 2 &
Holi R SCLT ). A2 B2 (B2 0D, 2007, 34 119 - 121

[13] AR E, A0 A0 sl Ik 3 52 Mk 8 i 9 0 R R SCLT DL o

H A AF G 5IRY7 5, 2006, 3: 104 - 107.

e #E, e, AREEL BRI A AR YT IR A R Y

(1. e A 2, 2007, 16: 29 - 31.

[15] AR E, & £0. % 79 3l Bk 52 i 39 BF 98 RS I 45 9 A AR A
138 T3 L] SR = Rl i, 2006, 15 121 - 124

[16] Alderliesten T, Konings MK, Niessen WJ. Simulation of

[11

[14

minimally invasive vascular interventions for training purposes
[J]. Comput Aided Surg, 2004, 9. 3 - 15.

[17] Hsu JH, Younan D, Pandalai S, et al. Use of computer
simulation for determining endovascular skill levels in a carotid
stenting model[J]. J Vasc Surg, 2004, 40:. 1118 - 1125.

[18] Owen JW, Koza J, Shiblee T, et al. Placement of a Word
catheter: a resident training model [J]. Am J Obstet Gynecol,
2005, 192. 1385 - 1387.

[19] Alderliesten T, Konings MK, Niessen WJ. Robustness and
complexity of a minimally invasive vascular intervention
simulation system[]J]. Med Phys, 2006, 33: 4758 - 4769.

[20] Parwani V, Cone DC. A novel inexpensive IV catheterization
training model for paramedic students[]J]. Prehosp Emerg Care,
2006, 10: 515 - 517.

[21] Alderliesten T, Konings MK, Niessen W]. Modeling friction,
intrinsic curvature, and rotation of guide wires for simulation of
minimally invasive vascular interventions [J]. IEEE Trans
Biomed Eng, 2007, 54: 29 - 38.

[22] Tanja A, Bosman PN, Niessen WJ. Towards a real-time minimally-
invasive vascular intervention simulation system[J]. IEEE Trans
Med Imaging, 2007, 26: 128 - 132.

[23] Di Domenico S, Santori G, Porcile E, et al. Inexpensive

homemade models for ultrasound-guided vein cannulation training



A4 2011 45 9 HES 20 #5455 9 W] J Intervent Radiol 2011, Vol.20, No.9

— 727 —

[J1. J Clin Anesth, 2007, 19: 491 - 496.

[24] Van Herzeele 1, Aggarwal R, Neequaye S, et al. Experienced
endovascular interventionalists objectively improve their skills by
attending carotid artery stent training courses [J]. EurJ Vasc
Endovasc Surg, 2008, 35: 541 - 550.

[25] Schuetz M, Moenk S, Vollmer J, et al. High degree of realism
in teaching percutaneous coronary interventions by combining a
virtual reality trainer with a full scale patient simulator[]J ]. Simul
Healthe, 2008, 3. 242 - 246.

[26] Ahmed K,Keeling AN, Fakhry M, Aoife N, et al. Role of
virtual reality simulation in teaching and assessing technical
skills in endovascular intervention [J]. J Vasc Interv Radiol,
2010, 21: 55 - 66.

[27] Tang W, Lagadec P, Gould D, et al. A realistic elastic rod
model for real-time simulation of minimally invasive vascular

interventions[J ]. Visual Computer, 2010, 26: 1157 - 1165.

[28] 1L E, fedgih, " B0, % RELOHEA A FAR RGN MR
BT ). [ B BR K 2274, 2006, 28 64 - 66.

[29] fdigim, 7 =i, Bh—, & D ME =4S RN S S RS
FMENATTEOE ] hEESEEEA, 2007, 23:
1569 - 1571.

[30] Zhou ZD, Haigron P, Guilloux V, et al. Virtual reality based
three-dimensional ~ guide wire propagation simulation for
endovascular intervention [J]. Transactions of Nanjing University
of Aeronautics and Astronautics, 2011, 27: 62 - 69.

[31] JIEZA, Haigron P, Guilloux V, %, =4k fi 45 /v A F AR B
TELI ] R R (A RRLA 1) , 2010, 40: 335 - 340.

[32] Wr alr, BXGEWI. M f00 B2 700 o A0 JA a4 A A TR Bt
PR R[], SRR AR E A, 2010, 19 227,

[33] #: Wr, 5 B, XU/, S B> O RAY A B
CT®E5EL) ). s ReaE , 2010, 48: 573 - 576.

(Wi H 191:2011-05-22)

il E Case report:

28 R HEMR ISR AT 7 2 W B ME B T P P s 4 B 3 — 191

WRde, ZAME, B, 7 8, B

(RBIA] 2R MERBOY A 5 2 M RBEHE 5 1 57 0 e P T 446 47
HESHES RO8LS XEFREG A XEHS:1008-794X(2011)-09-0727-02

Percutaneous vertebroplasty for the treatment of whole thoracic and lumber osteoporotic vertebral

compression fractures: report of one case T/AN Qing-hua,

WU Chun-gen, GU Yi-feng, HE Yu,

CHENG Yong-de. Department of Interventional Radiology, the Affiliated Sixth People’s Hospital, Shanghai
Jiaotong University, Shanghai 200233, China (] Intervent Radiol, 2011, 20: 727-728)
Correspongding author: WU Chun-gen, E-mail : chungen.wu@gmail.com

[Key words]

percutaneous vertebroplasty ;

compression fracture

2 7 HE UK B JE K (percutaneous vertebroplast, PVP) i
7 B BT B AN RE 1R 1Y 4 B W HE I 45 ¥ B 3T (osteoporotic
vertebral compression fractures, OVCFs)Ilfi K I b/ 0L, 3%
B A a1, GE s

BT 67 %, FE XY 58 M4 ks s 20 4R, K
WM A2 [ P R . A B 2K o B T, 2R LT
R, W 25 TE BB AE L 3 AR NS e 3 AT
Z AN WEME 25 i MEAA OB AR AR S W BB AR P50 W] W p o . A

YE# AL 200233 b i A8 K24 B 45 75 N IR I8 e AT
it AFE
WAEEE . RHFEM  E-mail: chungen.wu@gmail.com

entire thoracolumbar spine;

osteoporotic vertebral

WCOR I 2 JE T TC B A R I T R R AN GE L T 1A
Bk, 2010 4E 7 1 24 12 BHERT & 3T 22 A
Bt o SR — RO 0 T R A A, AU R R A A
SE TR (HTUR o 30 B, TR R DS T, BUM S EAE B P
P IEREHL T 43 (visual analogue scale, VAS)9 4, AR [ i Ak
MRI /5 g JEHE PVP AR5, 2 4 N HEHE 1 52 5 40 B3 . 5200 %8
¥ 25 - BBk I 48043 JE 59.6 mmHg, 28040 1 90.3% , I 41 4
66 o/, B EH 56 ¢/L, HEH 32 ¢/L, JLEF 179 pmol/L, JR
1% 700 wmol/L. 0> HL &l M F oA UL UH 8 58
ZHRAERMKIE AN IR ZE, T 7 27 HAE DSA Wi F
17 T1 ~ T5 MEfR PVP AR LU S 0 52 TF 4 em, 33 9K B



