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[Abstract] Objective To teach neurosurgical residents of standardized training by using teaching
method with multi-modality visualization and to explore its application effects. Methods Total 122 students
were randomly divided into two groups: multi-modality visualization teaching group (n=61) and traditional
teaching group (n=61). The evaluation of teaching effect was conducted by questionnaire of students and the
analysis of test scores after the course. Comparison between the two groups was made by using independent
sample ¢ test. Results Questionnaire showed that the satisfaction of teaching mode (88.5%), learning
efficiency (93.4%), and training results (90.1%) with multi-modality visualization teaching group were
statistically higher than traditional group (P<0.05). Test score showed that results of theory test (88.5 £5.1),
on-spot examination (91.6 £5.5), and overall score (89.3 £5.2) were also statistically higher in multi-
modality visualization teaching group than that of control group (P<0.05). There was no significant
difference in clinical skills assessment between two groups. Conclusions Teaching with multi-modality
visualization can significantly improve the efficiency of neurosurgical clinical teaching and promote the
training effect of students, which provides a new strategy of neurosurgical clinical teaching.

[Key words] Teaching with multi-modality visualization; Neurosurgery; Clinical teaching;



- 192 - AR A E RS 2019 A5 2 H 25 18 B45 2 ] Chin J Med Edu Res, February 2019, Vol. 18, No. 2

Training of residents

Fund program: Natural Science Foundation of China (81771322, 81601149); “2110” Military

Program of Teaching Reform in Field Surgery (YZWKJGOS)
DOI; 10.3760/cma.j.issn.2095-1485.2019.02.019

M SNRHE AR 2 S oy, RS
AT IERBEFE AR 2 RGP, A2
RYLH SRR A M 2 SRR T oA A
B r Al &R | 20 2 MR BB A 1 R X
JEORM, AR [ A e B AL AL 5 VIR & H
R, E O IR RSB R I R 2R A, BER
AR TR B AR, S H AR A 3D 4T
EPREAY il TR SRR S PALLS 5 5 2]
WAL T7 PR T TR 2 R REF I, fnk 25
N e L N B PRSI b & R LAY R A
IR AL T 2,

1 Xg57F*%

1.1 T4

PEHL 2013 4F 12 A £ 2017 4F 12 A fES E%
P R (D 565 U 42 B KA ) 5 — B s % B i 2 A1 B
HEAT A B B DI PR 5 I 27 03 3k 122 AAE R IF5E
X4 Hh M 104 A Lotk 18 AN, A% 22~28 %7,
PYAERE 24.3 % BEALKG 3 2GS AT AL
H (61 N)FHEG A (61 N), A A R AER Pk
D7 R PRES i () 25 S g 22 5L
1.2 W5k

X BT A R 50 6 G 1 77 hs 4 A e s U R 3
FRE N KRS TRR, AENG IR AT |
ey R RFARBAENE e e —
B|OEAEHCF T LA T IX B, ARG A R
PR B R AR IR BRI HT 20, AT A SE i i RN
TPHZ A s SCes ] RFARB 2R, 28]
AL 20 2 ARl A 4G A8 B U 4 3D FTED
BERUREL, DAL R 3 ARG AE N ) Z B8 AT 1Ak
HeETFB, R E BRI Rl 2 AR IR 1 T
R, I 52 Bl o v o~ A H i | 4% B 1
B ARG Bl L v %o AH DGR AR 2k AR A ) 2 A AR A S
Bt e il B2 LA TR E U 25
1.3 BRSO ik

VAN T35 43 SR il 3 B 1 45 ) A R ER B 2 3
SRR TE . OIRETRA . SIS )

B, [0 B T BRI RO A S T ROR A
BB 3 AN I B B, TR 2 lpr b ==
ARG — KA EE B QR IR A G R
WHEI (5 30%) GIKREREH 1% (5 30% ) ML
BE(H 40%) , BRSH IR BB 2 I VRHEREHE
IR I R RE 4% 1 B AN I R EHL 1, U
Y B R E BN 2 RO RN BRI 25 A IR
i,
14 Stk

K HI SPSS 19.0 BAF#HA TG 53, [
LR E RN WAL LR R e /6
557K HE «=0.05 ; HBFE IR ZE R FH (398 = brifi2%)
FR, WL R HEBCR FHFEA S R, R gk o
a=0.05,

2 #R

2.1 A& IHASS

Gt s R BN (1) (R B E IR fb B2
GO 2B AT AL B A W R (88.5% ) i T
1L Gty BB BB (37.7% ), Wi Z AIAETESE 1T
2EFSE(P<0.05), PN CR AL SR 2 ok
B2 GO AL Gy B 28 2 BRI ISR
W 39K 31.2% 01 41.0% , T % F 2B 25 ] #i
A LA A 2 2 8RR DI SR T 75 B 40 ) ok
93.4%H190.1% , 2R3 i FAL 2R 2 27 D1 B
TAEGEH B (P<0.05)
22 RIS AR

1B G55 2L A A nT AL 2 e e 2%
I B A L5 ST AT 25 5% HA Giit
208 L (P<0.05) , Z LA nT AL 2L 2k 4 e T
el 2], TR IREE BE A% NG T, L G 2L
HMZ RS AT A 2R 2 0] 22 S R Ge T 24 5 L
(P>0.05) (% 2),

3 g

3.0 BUYREESE R AL G b R Bk bk
MZHMBE e — TR IR ER SRR W Rk



MBS B IR R A 2019 4E 2 J145 18 545 2 ] Chin J Med Edu Res, February 2019, Vol. 18, No. 2 - 193 -

R 1 PR A BRSNS R S % (n ) ]

JEESSES Fap! ANl 7 P
EC Y G (n=61) 37.7(23) 62.3(38) 0.000
ZRESITHIULECE (n=61) 88.5(54) 11.5(7)
e BSp &S G H (n=61) 31.2(19) 68.8(42) 0.000
ZRS A (n=61) 93.4(57) 6.6(4)
IR L5 (n=61) 41.0(25) 59.0(36) 0.000
ZRS A (n=61) 90.1(55) 9.9(6)
F2 WL ORISR Y G R ] (B = hRiEE ) L A7)
sl R Il R e 1% WY Za St
LG (n=61) 813+42 85.5+43 80.2+3.8 82.1+4.1
SRS (n=61) 88.5+5.1 86.9+4.8 91.6+5.5 89.3+5.2
P 0.000 0.000 0.000

FEAE PRI AT RS R B4 A S R A
PR, A B FEAS B AR S 20 R R 22 gt )~ |
MR By MR R AR D 2R R Y R
#ro [RINE, B2 MRE B AR T FEAR R, Bl 3
LN ELE A TIREM MR BRI A
Wi TR , X T R AR PR I8 A SR Y 1 e )
Ko SR, BT HZIMRHE T =22 Bh FEARHE
HOE B BOS IR 7 A W R S B0 B A
HEA M R TAE 5 775 B 2 RO B A= 2% 5 23 A e
PRI U YIRS IR L 2

I ATFER 22 SNRHE B BRI 15 Ik PR, A7)
VIS £ o LhRI AT B K i 4 5% 23R BRI
R SR BB, W B AT AR BRI
RESE I, X Ah BB ST E T, ZUMLT I B Y
i SRRl A AR T AT T e R
T I R 7R 2 e PRSI BT T, AR A 22 AR AR
Mz R AR B X Rh A A e il 22 SR i IR
A P ATE R AN o A7 BN 2R R ]
e RiRRE R 2 22, o BB Eh %52, Dk Ao 5)
SR, SR U AR 28 2R LA R
TRE N Bl WS A 1A 2 HIMR R R N E %
AR AR UM T RIS TR 2] 5 5 7 A ik
T4, 2 RO, P, B B e PR R AN Wit
B LG BRI I E PR
3.2 RS AT 0 SO SR

T R BRI SRR I R R BR o 3R
AN SR, BT B BT T, 3D F
AR SRABN PR AR B AR B R 2 SRR R AL
B E AR Al AL e T Be C R T AR

IR P Tl BRI A RO . BTl ik
AT BRI R, K3 B R 2 R 3D
FTENRLRL i AR SRS 2 4 5 25 nT Pk
P T BORSS & R R T M 2SR PR ) 2 A
SRR, SRS T AR S 2
MR R B BEOAR AR T 22 BN F] £
JEXT I SN BHIR PRITRIEA 727 ) | B A 9 Al X i 242
figpE AN F A A IA R

A AU AT - AR R A R, A
TR S B R IR Il it 2 I
JEUR BRI A AT | (27 5T IE M e 4544 |
AR RTE AR FARABA TINRAL T %, [,
S SUR T HIL R AR DA )~ B | T LA
g 11T Bt 2 Pl e RS | AR A~

3D FRIATENEAR X FAEERAL A AL | A
A 3D BEAYFTENE AR AL L5, MR
FUARRR I B A R E AR X 22 Bt AT T
AT BE DA KR A0 — SR AR TOR A
] AL AR S A i 2 AR A S 8 M L S
L L i P 4 R B AR R o B B TR
P ARIRAE

1 E ARG B PR FASRAR S A
ORI PR ~) BT B AS , 255 A AR S
1R AR, iR SR D2 bR /R TR
VRS REIFBEAT I 52 7, fili o B BERS R 2 A BORY
5P ARSI TXIRL, I 5O T AL B
3.3 RS I S AR

WFFE R, 2R AT E A S L Geali 2
BECH LE  fEA 2SR PREC 7 B RA —E L



- 194 - AR A E RS 2019 A5 2 H 25 18 B45 2 ] Chin J Med Edu Res, February 2019, Vol. 18, No. 2

BI5GB U2 B, SRS nT ey
R F P i 1o SRR AR . #hab Rl
PRAFHAIME A, AR TR E MBI AR SNR 2
2B, e AR LD BARR ARSI
LA el N 7 ST V=R 2 S Gl P
AR U RPN SN IR R B 72, 5 5
B DU RMEG 2, FT oA DL S ST B, i
SRS AT B AR T A A ) S ) 2B o
B RORHLPE T T2 B R R ] (8 , {5
IRCRIT R, UK, WEWLEST Lo, 2
A AR R T 27 B IR R BT YIS, 2
AT G 2 PR He i SRR L Rl
BT ZRE AT AU B AR BOR | (BT &
M2 SRR BRI HRERE A T # gh 2 ) n
AEH 527 BUR R Bl , 27 5 =7 T AR R T
PRECHIRLE . XA R TR AL o 2SR
LAY 7 AT /R i 1 2 Bt S 2 A
R e, RN, 2R n T LB e U
B2 A eI Bles imAe T RRRYICIZ AR

IR AT H A TR T A A2
R AR EAR A — LA . — 7, 2R
:ELNOEPN e A IS e K (s
FIRPERFSE Y T B ER . 5 — 7, R AT
AL LS BT B2 0 Al B R Ry HOG vl
MACETRIA B | T 200 1 T By > FIAE R A H A
I, KR A T AL A 27 b TR SR 2
ML SR B SN, 1 AR IR S SN 2, BF
FERW , RS PR A I PR B REST VI 7 1
AL TAL G B X UL Tl R RER B I,
S B2 00 Y A R R AR PR B
PR A2 AT B IR PR B BE R h F 2
FATAR A T B DR AR
3.4 RS EE AR R B

H T, £ B B iR Ak R I A 2 SRR
UM INE A T , fe 22 SRHIf PR 2 A X s 42
FHkhk . 2R AT AR AR 2RI PR
SEPRAE TR R (BT AR VR 2 ] LI Y T
— R Gu B S SRS AR AR 2
A, A Z RS P AAL By 5 i PR S B 28 2 8] 1Y
SN AR A ORACH T AT = A AT B 5 )
AR, 385627 B PR I RS 5 2, A R0CHeRs e 17
T, IR HOM G Al A T B
FIREST , AR M BAT AR R A SR T IAAL 2R, 42

FEEROR . R BAS T A A
RATRALHAE 3D ATED LA B8 S 5 L | R5%
FAREIBE & AL, K RS AT LS
I RN 2 e, B2, Bl AR I PR 2k
s ZE AT S LB S UM REAS $& THIR R p 2 AP
i AR B ) R A 28 TR A K-

RUBEZE P A ER fie

PR RMMAR W5 MG H ARG AR fa7E AL
WAl G240 s 05 B S B T8

S %k
[1] BB, bR B 2 VTR Y Ak 1 U1 el R i e 2802 SR 4
P PIREFHFIERLGE, 2014, 13(7): 744-747. DOL:

10.3760/cma.j.issn.2095-1485.2014.07.025.
He XS. Analysis of strategies in clinical practice teaching for
normative training of neurosurgical residents [J]. Chin J] Med Edu

Res, 2014, 13(7): 744-747. DOL: 10.3760/cma.j.issn.2095-1485.2014.

07.025.
[2] HREH, BELF. Bah I TEM 2RI BTl R RE I
RN R HFIRER K, 2017, 16(8): 827-830.

DOI: 10.3760/cma.j.issn.2095-1485.2017.08.018.

Zhang CQ, Fan HX. Preliminary implementation of mobile learning
in clinical education in neurosurgical standardized residency
training [J]. Chin ] Med Edu Res, 2017, 16(8): 827-830. DOI:
10.3760/cma.j.issn.2095-1485.2017.08.018.

(3] it 3D STENH ARAE Sl 2R SR I N 5 A S T 1)),

e QISR LT 2%k, 2018, 4(1): 2-4. DOL: 103877/
cma.j.issn.2095-9141.2018.01.001.
Zhong SZ. Application and development of 3D printing technology
in the field of neurosurgery [J]. Chin J Neurotrauma Surg (Electronic
Edition), 2018, 4(1): 2-4. DOL: 10.3877/cma.j.issn.2095-9141.2018.
01.001.

(4] SBHRTE, XIEE, FME, % SAEHIMHZIMEFTFR RGN

IREE2 ARSI B R ] AR HE R R R,
2016, 15(11): 1175-1179. DOIL: 10.3760/cma.].issn.2095-1485.
2016.11.025.
Guo ZY, Liu CX, Zhou R, et al. Application of navigation assisted
neurosurgery operation system in clinical practice teaching of
clinical medicine specialty [J]. Chin J] Med Edu Res, 2016, 15(11):
1175-1179. DOI: 10.3760/cma.].issn. 2095-1485.2016.11.025.

(5] WTAE, @80 3D FARFUGTEM ST AREC S P i RTR Y

W1 PEESEEE A, 2015(5): 553-555, 556. DOL: 10.13566/
j.cnki.cmet.cn61-1317/g4.201505023.
Xie WF, Gao K. Application of 3D surgery video in neurosurgical
operation teaching [J]. China Medical Education Technology, 2015
(5): 553-555, 556. DOI: 10.13566/j.cnki.cmet.cn61-1317/g4.20150
5023.

[6] L&, Mt e PE AL H A B B A R R R
BEBE MM AR B P Y SEBAR R P IEA R, 2016



