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[Abstract] Objective To explore the application of 3D printing technology in clinical apprenticeship
teaching in spinal surgery. Methods 38 eight-year clinical medical students admitted to the Department of
Spine Surgery were randomly divided into experimental group (19 patients) and control group (19 patients).
Taking odontoid fracture as an example. The traditional method is used for teaching, and the experimental
group is taught with traditional teaching method combined with 3D printing technology. After the
apprenticeship, the students of the two groups were tested in theory and simulated operation to evaluate the
teaching effect. SPSS 17.0 was used for statistical analysis. The measurement data was expressed as mean +
standard deviation, and the ¢-test was used to compare the measurement data between two groups. Results
The results showed that the scores of immediate examination and one month after class in the control group
were (82.23 £7.52) and (72.36 = 6.39) points respectively. The scores of immediate examination and one
month after the class in the experimental group were (85.58 +6.32), (80.87 + 6.23). The scores of the two
examinations in the experimental group were significantly higher than those in control group, and the
differences were statistically significant (P<0.05). Conclusion The 3D printing technology can significantly
improve the teaching effect in the clinical apprenticeship teaching of spine surgery, and it has a bright
prospect for application.

[Key words] 3D printing technology; ~Clinical practice; Spinal surgery

Fund program: Science and Technology Achievement Transformation Fund Project of Army Medical



HAE B IR R A 2019 4E 3 J145 18 %45 3 ] Chin J Med Edu Res, March 2019, Vol. 18, No. 3 - 247 -

University (2016ZXH15)
DOLI: 10.3760/cma.].issn.2095-1485.2019.03.007

R A AT RIS ] SCT MESESCTT )
7 BLIA ERE TR, AR , SOk fit, It SR i fs |
R, A BRES IR O B % AR T B s A ST R B
fift o MIALGEEAE MBI PR WL~ 20 AR AR
PR S i sh 20 s s i PPT s B AR
= B P 2 07 3R 5 14 3 B A= BREAS J RURT B
E, RECAA B EESZ AL SR8
R, BRI . 3D FTENBOR AT AR s
i EE PR A AP ] A A R B
T B 7 AU A W) 25 AT ZE ), e B4 Rk 2
ST N WA R

Bli 25 ZE R R = PR R “2 e A S MRHE AL S8
PO AR R 3D ATENE AR M4l R AR
FHORHRAVE AL KT STHER Y | S B
AL AR A 3] O BIDIR S, 8 B B R I A Y
A BT ERBIL | PRI ALAEIR AT BRSO Ry R
& T RIS A B TR R R SMRRI R WL ~) 2%
R AT BAENG IR 7 UL Heog e I IR B B 57
SEHAL BRER PR A A H

1 X&5%7%

1.1 BRI EE PR FESR

B A MR AR SE > HE T2 B ) LR S
HIRZE A2 F TR SE B, IR X +E SRR UL
FIAIR . EIREASMEEE W 2R AR AR+,
B, B IR R LR B8 Ak ST BRVERE ST . WS 4
AN RSB BAR R4 R FEE K, A A TS
MR TAEFT T RAF 4k,
1.2 HFENR 50U

HEE TG R A E RK A 20112012 G /\AF
HlAR 0 38 24, Hoh Bk 34 4, LA 4 44, 723K
KIEFREE 8.9 #/\AERIZE 01, “# 0T —ARTE K Tb
BB K 2E 58 T = AR B EE TR R ]
HAAFLS WP TR R, B, 2= 0E T 1.5 4F )
ik [0 58 A A A2 A B S SRR B 2 ) 22
Je e A RIRAR 24 2] RO 2T ABiF 9 2 BA Tl
PRI K 38 44 2% D1 BB 3 Sk S0 28 G IR
R 194, WA BRI ER TSI FE L, A
AT HAE(P>0.05)

1.3 Sk

DABG ZE 72 B2 2450 — i R = 24 BB A S MR i)
WXHEVTAR FE BT BB A BT BRI R
AR VOIRE BT W BARTT AR SHERR ], T
fE VR T ITIF AR,
131 st & 3D fTER 2

Wb, 5,72 % IR H A I SRR | U i =
71 ATERAE 30 47 ABEie , ABEAT 8 MR K
BN AXHE IR S BRIH S P e wati g (| 1 =
Kl 3), $ikE 3D ARV ER AR AT . O BUZEEH
FECT 2 FHRE A (TEEVE ]+ 64 HEEECT) ,
AV i = HE B A TENAIL(PCPrinter BC 160H ) i
Frafe, QEM N FEAEE 40 MEM 12T
o D& EZN = A 1K= Ao = A W R
TERAR WA BFNERRZAR, B G P F
() EHARZERG 8T DA KB . GFTER bR rfr B 41 41
(B 2 2H 20 BB B A 245 4L 243 bR LR TR) A )
B, F R R SR A 8O R DM 2R
HREFA R OC R (K1 4 2 5),

3 RJEHHE X R
I#6] 5 WA T A 07

B4 A4k 3D A EIR



+ 248 - HAEE B IR R AR 2019 4E 3 J145 18 %45 3 ] Chin J Med Edu Res, March 2019, Vol. 18, No. 3

5 3D FTED 1:1 A7

132 #Heos

PR 2H 272 f ) — i B0 S . PR 2 d
WBCE NS F A TR ET T | o BB T A
FIRNES PPT, B4E 30T B IUARRORL S | S 2]
FOxF R 2R FHAR TR PPT FNAUSR R R, B
AN . ONFH SRR B BOE i
B LWIEEHENE . QLIOZEBE R G HTh 5
S, GR R 28 THE R 22 I I PR 3R I RE A, 5 A
BE AR EZN: I I R AEMBG . B
GO B HEAT IR R A, 2 BB (A s RN A (A
e IS M2yl @/NAIS FLE 2 R) 2
AR AR AR, A Z8E A 1Y N F A, o
PRSP R EZANE . @UF#EEHE Denis —
FERRIS P9 1) o Y S AT

H G0 A 5 SCU0 20 43I, X HRZEHE
BFARSFRIAZIR, R0 B0 245 T U5 52
B 20 25 AR [R) AR AATOULEE | i 20 A H 3D 4T
ERUHER Y P F SR, 15 T2 A UL S9TAE 114 fie 1)
GERY I FR SOZ B E AR e RS 1L A 8
FRUTAREBIE(E 6 ZE 7).,

6 {fifH 3D AL, R eeciec e U
AR T ARS R SERLAIE 3D BRI TR

1.4 PFHdERR

U, 27 45 o5 % W A2 A R AT PRS2 A AR 4
TRV 2o ROR UG H i A Al
= AR S VEAH ST, 3 100, 253K ] 4y U >
S0 JE BV ZI SR )E 1A, 0 5l 8 79 A 2 A e
ICAZ A B AR
1.5 Seitsorik

K SPSS 17.0 A7 Geit24 00 B, 1T B8R
(B0 + bR 22 ) FoR , AL IB) T PR LR H ¢
K56, K36 K HE =0.05,

2 R

PR 5 iR S SE g 2 B W I i X IR, 22 7
B2 E X (P<0.05) (% 1),

BT ARBRAERR T b SR RV SR, Xof R ZH
19 225 11 NRESE R BUP IR, S g 18 4%
R SE KRB TR S 1 H B, XHIRZ 8 ABESE
BRBCEER, L5015 SRR S RBUE TR, B
SR e ke 28 ey A T VA SR i

1 PLAAEYEEZ] GRS 1A RS
[CHH0 = bR ) 43

215 HWEIZ] (n=19) WE 1M (r=19)
X REZH 82.23+7.52 72.36 + 6.39
B el | 85.58 + 6.32 80.87 +6.23
¢t fH 3.030 1.576
P 0.023 0.037
3 itig

FHESMHIG IR WL~ Hor— B AR N R
AL, IR RS AR T DU R, S5 T
ZSOIRISSWI ISR IS E 8 i KU EN | REE PO 2R S
450, FECEAESM P AR A A PR
BRAp A AR S AR R AE T ARSI R L) #r:
S5 GIRANE IR B E X LR CT HHli (=488
) K MRI A E SR BEAT P, A BOR R 5  (H
R Z SR RS XTI AR I AR A B B A
U P22 SIS HER T B Z A S 2R R R M A
IS IR i e o RS ME LU RIS AE | S Sk
R, A R AE SR N A S DR L
PR e, RMESRAT ISR RS s AR Rl
Bl TS PR ERAE R IR 3 IR AE

ABEFEUESE R 3D FTEH AL R i i
H 7ep 8 PR PRAU TR R: , feilom B 3008 B



BB F IR R A 2019 4E 3 55 18 555 3 8] Chin J Med Edu Res, March 2019, Vol. 18, No. 3

- 249 -

(RS2 M, fe 8 fig ke oIl (BAL5E 050k
i K RO T I 1 22 ) R (D TC T AR B AR Bl 8
SeBRE A T AR s QT ER R AR R
A, N _EEARBRA , 1P ORI 15
S PRI R A, BRI S & 5%, 3D TED
TR A KA LIORAWAS 23T AR ZEATZS R |
BB il i RIS T B R, Bk ot S — Kl
ke, GG HIVE T 2L, 3D TENH AR HA
PRI AMAE S | Al B AR L ST TR
A FIARL AL, B 3D STERER S A S AE
SIBHIG R UL~ B R R 2 o Bl ke 1B

I, AR, WS AL A8 B 3 i /F Rl
H5 6 h,

3D FTENERAE R T B AR 7 OB
TS RE i, AN oyt BURERURIRR, ] 3 By~ A TR
ML . WBEERCR AT 1k il 2 42
ARSI AR HEICRCR . SRR G 2 1R
Her BARHA VOB (e HAgE i Rid , A
RS 1], i = 37 A s PRAAE , 5 2ot HAT R
S IR BE ST o TR SRR FEAMRHBO B4 PR
B R AR A A B T 5 (H B S 2 i
AL, QAL N S MEMR 5B 250 R S
TEMERS 5 55 e L BRI AZ . 3D FTERRERYLE
AL B LA AR R AT R AGHIE , B
Z 52O Bk B HIER S R T,
X T AR AR R~ BE T IR HE AR R
WL RA B A A SNRAH S 15 IR I PR A%
SORSLONI IR

LR LIR30 FTEREOAR AR A N T
REAMEHIG R WL T T, 2l R DL ~J 20 St 75 12 ) A
TR, BIRIZITIRAE—E R LI T e 29%
JAS R EOTATHENL BLT R G RE 52 T S
BRI 20 A B AN AT R AE ey b ) 2
SEEMIPEOY, {H 3D FTEIEORALE DR 7 Hs 2t p
B AR
E SR (el R N ey LB ARUIES
EEREARR  XUBEIR AR AT S B SO 8 SO S
Y1 S B B AR 30 B XA Sy AR St B e
8 XUMS e TR

S 3k
[1]  Shu DL, Liu XZ, Guo B, et al. Accuracy of using computeraided
rapid prototyping templates for mandible reconstruction with an

iliac crest graft [J]. World J Surg Oncol, 2014, 12: 190. DOL:

[3]

10.1186/1477-7819-12-190.

Hourd P, Medcalf N, Segal J, et al. A 3D bioprinting exemplarof
the consequences of the regulatory requirements on customized
processes [J]. Regen Med, 2015, 10(7): 863-883. DOIL: 10.2217/
rme.15.52.

Jung JW, Lee H, Hong JM, et al. A new method of fabricating a
blend scaffold using an indirect three-dimensional printing
technique [J]. Biofabrication, 2015, 7(4): 045003. DOI: 10.1088/
1758-5090/7/4/045003.

Zhao Y, Li Y, Mao S, et al. The influence of printing parameters
on cell survival rate and printability in microextrusion-based 3D
cell printing technology [J]. Biofabrication, 2015, 7(4): 045002.
DOL: 10.1088/1758-5090/7/4/045002.

PESRIN, B, HTE, 3D TEIEARLEH HAMEHG R
R E YL TRMFST, 2016, 20(4): 577-582. DOL: 10.3969/.
issn.2095-4344.2016.04.022.

Pang JY, Zhao Y, Xiao YL, et al. Application of three-dimensional
printing technology in spinal surgery [J]. Chinese Journal of Tissue
Engineering Research, 2016, 20(4): 577-582. DOI: 10.3969/j.issn.
2095-4344.2016.04.022.

S, AR, XVE, AR BFERHEARTE AR R R e O
Rl RECE R sPAREFBE R, 2014, 13(7):
748-750, 751. DOI: 10.3760/cma.j.issn.2095-1485.2014.07.026.
Jin D, Fu S, Liu J, et al. Exploration of digital technology in
traumatic orthopedic clinical teaching for eight-year program
medical students [J]. Chin J] Med Edu Res, 2014, 13(7): 748-750,
751. DOI: 10.3760/cma.j.issn.2095-1485.2014.07.026.

P, SRR, RER, S5 SRR PRI A B 7R 92 BRI
TRERIBE A A T E S SRR EF, 2009(1): 20-22. DOL:
10.3969/j.issn.1002-1701.2009.01.010.

Bai B, Zhang QF, Li JM, et al. Strengthen clinical practice teaching
Cultivate practical and skilled medical talents [J]. China Higher
Medical Education, 2009 (1): 20-22. DOIL: 10.3969/j.issn.1002-
1701.2009.01.010.

skiEdE, BERE, kA, & LUR IR O R AR AR
FRIL T PR SRR ARAZRER, 2013, 22(6): 676-
677. DOL: 10.11659/jjssx.1672-5042.201306044.

Zhang ZH, Hou TY, Mei TN, et al. Case-based learning for eight-
year medical program in beside study of orthopedics surgery [J].
Journal of Regional Anatomy and Operative Surgery, 2013, 22(6):
676-677. DOI: 10.11659/jjssx.1672-5042.201306044.

AW, R, BRI, 5 3D FTENRORAE ARG R
R BB HEAEIE,2015(14)  178-179. DOIL: 10.3969/).issn.
1674-9324.2015.14.082.

Guan HQ, Xu M, Yang TQ, et al. Application of 3D printing
technology in clinical teaching of orthopedics [J]. Jiaoyu Jiaoxue
Luntan, 2015(14): 178-179. DOI: 10.3969/j.issn.1674-9324.2015.14.
082.

(Wi B 197:2018-12-27)
(A3 Sl - 2t )



