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[Abstract] Objective To explore the teaching effect of the comprehensive teaching mode of vascular
intervention simulator workshop combined with case-based learning(CBL) in training refresher physicians of
neurointervention. Methods A total of 59 refresher physicians, who had no experience in neurointervention
and studied in the Henan Provincial People’s Hospital of China during the period from 2018 to 2019, were
selected as the subjects of study. Of the 59 refresher physicians, 33 (study group) received training with a
trinity teaching mode, i.e. CBL-vascular intervention simulator-workshop combination teaching mode and 26
(control group)received training with a traditional mode, i.e. theory teaching, operation demonstration,
teacher evaluation. After completion of training, the assessment of basic theory and the operational skills of
neurointervention, the training effectiveness and the satisfaction questionnaire were conducted to evaluate the
effect of two kinds of clinical teaching mode. Results The multiple individual project scores and total scores
of neurointervention theory and skills in the study group were higher than those in the control group, and the
differences were statistically significant (P<<0.05). The questionnaire analysis showed that all the surgical
decision-making ability, case-assessment ability, clinical practice ability, knowledge mastery level, surgical
proficiency and satisfaction with teaching method in the study group were superior to those in the control

group, and the differences were statistically significant(P<<0.05). No statistically significant differences in the
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single assessment score of surgical approach puncturing, the improvement of subjective interest in learnin
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and the clinical thinking assessment existed between the two groups(P>0.05). Conclusion The application

of CBL-vascular intervention simulator-workshop combination teaching mode has excellent teaching effect in

training neurointervention refresher physicians, which is helpful to enhance the refresher physicians’

professional knowledge and surgical skills. Therefore, this teaching mode is worthy of reference and

promotion.  (J Intervent Radiol, 2021, 30: 304-307)

[Key words] case-based learning; vascular interventional simulator; workshop; neurointervention training

Bt T 1M 129 B R B R A R B 4 E
Ji& A ATl IR R TR ERAESR I T 2
PRI B A ZOK o A ABCE RN 58 35 Ak P
WriRAk Ll N TR HESh & Pl AR & R, LA
Bk FE A 19 2% 2] (case -based learning, CBL) J& T
Ja R =R LU R 91 Ry Je =, LA )
Sy B, DL AR S AR DL R £ 5 LA &
BN TR Dk R BRI R R 2 e 4
Sl TSR AR R T 1) o U e e 2 A A A i Y
B, 5| T kA8 2 5B b R I AR AR R D R)
PR R 5 S B AHZE S U E JT . workshop (5
e VLI R A A B 2 A SRR e ) Bk A%
O B — i 0 B O AU LA A AR YL AR 2
— K mE I BE T ARG R G, GEGEH Bhiln K =
Uis 47 2 T8 1 B I B 2 B R AR T 250, AR S
i 2o 3 B O A A AL ES workshop 3K & CBL %
PVETER E A A 5 0B I BRSO PR
FURE AN, o #h 22 A A R I A0 3 8L %, PR T
wr,

1 #REFE

1.1 #E

111 WFFEXF 4% R 2018 4F %= 2019 478 7
AN R B i 1 X B 1Y) 59 44 B2 kg BF 5 %8
Z R TMAN AFRAEE 5 54 4 &5
2 28~42 % P34 (33.316.5) % 5 it A BIF5E R
G ABIF SR R

112 d#H»m #HBAREE, 2018 4F 1
H—2018 4F 12 H 26 H B E I A X A, 245
T ARG (B IR B R BOW I ) i
TR, K 2019 4 1 1 —2019 45 12 J #1E 1 33
B BTG A S5 AL, SR B CBL-IL & A A AR 4L
fir -workshop = — R Z A B WA &7 5L Y
SR HOF N R SO e R R
YIEFE 3 6 A o eI B A AR Ll iRk
UL HRFR B 5 AR DL B i AFAREE

1.2 MRk

1.2.1 S it

1.2.1.1  CBL #5552 . Ay o It B4
5] SHL TR R E A B A M B CBL 22k 22 491 [ i
HE T AL 50 455 0045 90 81 A I PR 2 W VR B IR T
JEI 2 AT ARy 2B AR 5 W o s S 4l
AUk B2 By R FF A AL, B2 B A DA O Bk
MSCHk, BRI L A EHACKHEZIT A
AT ARG A PR e O I PR R
AL, I 4 I T AN FE A B R R A 3 kR
b BB I AT O W R WAt mT DLAE AR ]
BT LR CBL 202 S B AT iy i1
2RI DA Py ds F I AE A ABERLER R AT R 2 A
ABEVE T S, A 50 T 0B 27 530 0 0 5 1 DR 52 B 2 75
—5,

1.2.1.2 M ARSI R . S &2 5 ik A
A N R R e 1 B8 2 AU 5 I o BEA T N 25
Mentice Il 5 /- ABLHLES AT #0280 A B g s,
5 VIST () MR SRR PR A | ) o FF 3 i i
EIE SBNIK ARA A BUN B IR R A S
il 2 v A ARIT PN Bl KRS R FE G 3 bk e R
¥ 255 2P TR BRAE 2= IR 76 2 Y BRI 52
FT SRR S 250 O RS SRS, A
Bl 8 27 B3 1 TG KRG R G 48 5 (0 RS v s Il
EHEARMFARFRE, AT UEE LI MaN AT
R B BR 3 2 ) 8 D H R B AR I IR P 5
eI M T R ARG,

1.2.1.3  workshop ZL2# K SEHE . LA I AR &%
P S workshop 5k, 2% AR 2T 1B 0L |
BEME M) AT e P, RIS YT P R AFAR T
Rl A B I IS A AR 159 191 Rl IR
T 5, I EA SIS0 B, ol 027 D1 SR A 20 8 AR A
T PR BEAT BT X B I, I X MG 2 B R A
AT PERIFE

1.2.2 XL #5000 X R AL DL ZEE A
O R G T AT B A BT 1~3



— 306 —

AN S Iy

2021 4E 3 A% 30 445 3 1 J Intervent Radiol 2021, Vol.30, No.3

A B R AR, MR s EeE iR, A
Z2 IR DR A 0 S AR R /s TR 452D R, 4 RO
WHEIR FRER I 2T B I Rk S 5 I
123 iFHr 48R A A BRI FIE AR T 2 IR
A S B E S R bR v, B2 2 0 100
gy B AT 1R R — 48 5 2 gk AT B 0T
g3 o BIS T AL AE S BTN B 2 25 43, $RE
FA% A LIRS o 10 43, 5RO 5 R
A A ) 45 2 B OC SCRR IO T & % K E w5
PEAT VA PS5 R 2  — i R A,
1.3 Sitshnk

K} IBM SPSS Statistics 23.0 #£47 5 i1 43 #7 .
VEFE ¢ KB HE AT 2R (B H R OB LB, SRR
55 (Pearson Chi-Square ) #E 47 2H 8] 71058 B L #KL
PL P<<0.05 2= 5 A Geit @ 2 50, K5 7K i U]
a=0.05,

2 #8

2.1 P IHE S B A BRI M N G B
S A 4G 2 5L R A AR Bl e K

F G 0 SR B o M 1 TR S Dy T ) BRI A B

DL RS 28 4 S o3 s Y i TR R 25 A Se it

N (PH<0.05), % 1,

F 1 P RGOR LA x#s I
T H S AL (n=33) W HE4l(n=26) ¢ fH Pd

A A AR 23.24+1.98 22.19+1.52 223 0.030
i 2 ¥ Jk £ ) 22.52+2.11 21.15+1.85 2.60  0.012
9o 191 R 45 43 AT 22.39+2.33 21.00+2.14 237  0.021
i R G 1 21.12+2.45 19.77+2.08 225 0.029
UM s 89.27+6.28 84.12+5.09  3.40  0.001

2.2 PB4 B2 AHE R PE L L L g

S A A A BRI 22 A I e
FE AR B A B A R BR A BB R |
R SRR BN T AR A AR R R
SRR B T T 1) SR A Bt LA KR BB B A% R A
i TR 22 A g E (P Y<<0.05).
PR 2H 48 2 BT R A 2 0 1) B T A R B 22
TGt 8 X (P>0.05), W 2,
2.3 WAL HEE A BRI RO PR A 25 R AR

P 4H 27 B3 36 R ORI A 18] 36 59 0y, [l 4k i)
B 59 0y ARG LR 100% o 5290 2 2
BURFAR YR RE 1 i 1 EAL BE 0 I R 52 B BE )
FREARRE S TR AR HR ki =R
Pt F X ML, 2 R A G FE (P 1<0.05),

EH A~ B A B 08 2 > XA §5 I R S A8 T T
g 2e S G (P 1>0.05), W3R 3,

F2 WHAFRAMEN ARRMIEL R IR xxs, 57
73 S (n=33) MEA(n=26) (f Pl

EE VN 8.48+1.25 8.46+1.39  0.068 0.946
P F 22 S8 9.03+1.29 827+1.40 217  0.034
Jiv 1 2 8.97+0.98 8.35+1.26  2.07  0.044
97 28 B3 Al ) 9.67+0.99 9.00+0.89  2.68  0.010
22 4 i WL AR 8.18+1.16 735126  2.64  0.011
BRYEREHLA 8.64+1.22 7.88+1.40 221  0.031
JCE AR 9.00+1.25 8.19+1.36 237  0.021
T I PEG T o 8.58+1.09 7.88+1.10 240  0.020
N I &S X (S 9.67+1.05 9.00+1.06 241  0.019
TR AR 8.52+1.03 7.65+1.44 2,67  0.010
WReH B 88.73£5.06 82.04+4.30 538 <0.001
£33 WAEREIIBOREELS R LR n
S f?gm(n:w) A Iff!}ﬁéﬂ(n:%j Sl p
B M R R2E i RAF
PEE 2 0 16 17 1 12 13 129  0.524
WA EgE 20 14 17 3 11 12 0.60 0.741
FARUERE 2 7 24 5 11 10 721 0027
95 1 VA i 3 10 20 5 14 7 669 0.035
I R 5 12 g 2 15 16 5 16 5 634 0042
IR R g 2 8 23 3 19 4 1747 <0.001
FARMLGEE 3 11 19 6 14 6 739 0025
HepgwiEE o 11 22 0 16 10 466 0.031

3 g

PEE 7 B3 0 SR R IR i Ak 52 20 14 s AU
JE SR LA ML I IRA2 T RE T B 22 N A I B 25
B BB aRAs . M2 AT AR 0 H S
FAREAL GRS AL B e, U SR T AR 2 5 1Y
FINTT ik B AN BE S8 4 T AL I PR 2027 B 7 2850
e, w1 P A 2 BRI B 7 i LU B Y
EPIN )72 o -

AHDTER 2 ABUF I R CBL # ik ik
SBORI e A S ) LT AT X Y R, 5| e it
PR L T R L AL 4 36
A R THE I A D AR G SCHR i — 20 4 R 27 R
F J OO R 22 R L0 KT R X B ek s 491 Bk A7
R G BLAIEAE LA Sl ko 2 D 1, B S
PN Bl KRR (8 R AR R R R e, B TR R e 5 2
M, GLFE2 W7 L 2 502 B i I BL RS
ARSIy s I R BUE ATl BUR PR 5 . 47 2L
S DU 294 1 P 8l JhOJRR 1 RS B BRI PR 2T R
e, LA SR BEAE 27 5% 9 i PR R 4 g

HEG M ] R il — 6 FAR 8L
— A BRI e B L I PR 280 AR 40 45 15 VI A



I AT 27 2k 2021 4F 3 A5 30 %55 3 1 ] Intervent Radiol 2021, Vol.30, No.3

—307—

A IC AT GBI AW FEE Y Mentice Il %
I AR RS R GE, 05 BB 7R 5 A
B #EE AR SR T KU B B EE v R AR T
Z e AR, k2 T B, JF BAE T #oE
Ui ) 2 B3 SR AR A G0R g e sl AR T OB R il
B AR, 0 i 25 S Ml %) 22 i I A 9 e T
ARIGVNBLH , BRAE G 7 T2 13 9] 175 5 0 Tl 1 i
KI5, BAEHE B UG 2% SOURAL RN i 27 > 1 5
K FN PN AN EL RE AR I ik FEAHZE &, A o > Hf
N AT AR RAERCRES B an7E 202 s i P
7 R L | A 2 BRI s 9115 O ] E T
AR EPEFAREGEM W T ARD IR, ) %) 3¢
ZRIBORE S5 G B B o n] DL A B 15 5 8 Vil B
) 2H 27 GL R AT e, A 32 YR8 27 D3R T2l
HREFIRAE(E O o A% R GE A LB I 2R 2
AE , B 45 S I 75 SR R 2 A 22 Al g H Y 28 1 A
P& AEREUITE R T ek E B 55 IR

AT IS A AR 145 AE 45 5 workshop
o orik  E A S g e R 2 B T 2R B R
Hoplh ST S AT S A A e ) R 8 T DURE AR
P P A Bl kOB 2 9 491 S 48], W ] workshop 2% 7
B, LA/INEH Ry BT 0 D el ik g R
~J i i A8 e R U R A I A AL D
W BN A B FRHAR 55 FE AR T
AR EREY KBRS BEOR G R B I
OV HEAT AR 2 U A G JF St 2
TEATE#f I B, DU $2 155 27 S 380% IR B 2k 1)
(FEORENILN

ABIF5E S92 56 ARG o7 BR8N BRE R4
fE %5 1% 19 22> B0 4t L A3 B G2 v T 6 A
il A 1) 45 Wl s S5 2H R B 2 5L TR PR BE ) A
WIPFAL RE 7 (I PR S5 B g 7 IR IR AE T TR 2
GRRREE HOUFRNE EE T IAL TR A 2R A
FITFEX(PH<0.05), &8k LA
2 Fh B G P RS 72—, S8 CBL- 1L
B AP -workshop = — R 2E50, BE IS4
1B A, R AR, g RS TR A ML I A R
B G 0 2OR 10 B 4 R o DU PR R AR R
SRR RS R i A EOCE IR AT BT AT Y CBL
PSR, DU LB R 7R3 | A Ak R s
L AE A AFEAULER S BRERAE A% 0 1Y workshop S i
WA A BT RIS 5 DU EILRE B 1, 52

oA A DR 55 B 14 202 o A

PR 2 18 2 DT T R A I 2 3 ) BRI A %
WG # 5 L (P>0.05), % [&51Z 1 & N A
for B AT G g0 1 A 3 B T N7 Y A i A R R 4D
FRE  R U 2 ok il 48 28 R I B A OG . 32 4
T2 5 R TR B X2 R E YT,
ZH R 2 5L AE AR e 2 ) R RN BB M I R L 4 U D
JrE TG (P> 0.05) % AL Ge )47 2L
AR RS 2RI IGESR AL 22
e AR DA (=55 /X =1he e DY O (B P b I RS
IR RERY B2 8 o U8R AT N A 2 I Y A
U AIX D R R R, A I T
TR RAEA & P R RCRPE

g8 LR | A A ABLHLES workshop B4 CBL
H TR T O & A DR 2802 5% e 1 it
TR SR R Bl 8 A A TG AR B SRR U
TA R,

(& % 3 #]

(1] 0 PR R4 T B M. CBL 05 2 06 G T 25057 300 £
ZEHNRITBE 2 v i 1 KRG R SCAFSE () . b [ S 2]
#, 2020, 17:89-92.

[2] Mg3eds, Emex W, 55, Workshop # A AEME L IR YT HL
ARGTERECE W RT )], WL EF, 2019, 18 79

[3] Kreiser K, Gehling K, Zimmer C. Simulation in angiography -
experiences from 5 years teaching, training, and research [J].
Rofo, 2019, 191: 547-552.

[4] Goldman DT, Magnowski A, Rochon PJ, et al. The state of
medical student teaching of interventional radiology: implications
for the future[J]. J Am Coll Radiol, 2018, 15: 1761-1764.

[5] Mirza S, Athreya S. Review of simulation training in interven -
tional radiology[J]. Acad Radiol, 2018, 25: 529-539.

(6] &= &5k M, F/NE 5. PBLBEG CBL #0578 HE B 2
B B = WA B U R R T[], PR E S HE
2018, 10:16-19.

[7] Li X, Moosavi-Basri SM, Sheth R, et al. Bioengineered in vitro
vascular models for applications in interventional radiology [J].
Curr Pharm Des, 2019, 24. 5367-5374.

[8] XK, F sk, B ME 45, ANGIO Mentor IfiL% /- A T AR AR AL
MTEPEE BRI ECE PR R I [, A A 2 2k, 2013, 22
863-864.

(91 #hfRmi, x| B, R ZE 4F. Workshop 458 207 T4 #0511 1L
JURCR ], R B 22 W58 5 55 8%, 2019, 4:190-191.

(R B 497 :2020-04-15)
(A AT 3k 2R)





