rhABEE R HR R 24 2021 4F 10 J145 20 %5 10 ] Chin J Med Edu Res, October 2021, Vol. 20, No. 10 -+ 1199 -

- Bl R T -

3DFTERHES CBL 7E 8 & F JER A F
[ % A BLRE 2= A 1 A

KA MR A HEE! FF 2
'R K F e E R T BA 7100042 % 238 K v br E RAEAE 710004
BAEAEH ., Email ; drliang@xjtu.edu.cn

gyl

[(WE] B8 R 3D FTEIHNF X OF & B GRS AR & 5251 5 10 20 °7 7% (case-based learning,
CBL) 7E 5 B 2 JRAA A [ R B P RcR . g A ERRHMEBE IR AE 60 A bt
FEMER 0 N4, BR4L 30 A Hih CBL 414552 CBL #2% , 3D+CBL 4R 1 3D FTENRT 4 X 4 & & ik
PRI A CBL #2% . A2 AR 0N RS A B R SE BRI ST 128 4%, FRU T2 [l G P A1
B A oF [ 8 AR 28 ST (BT . SR SPSS 16.0 B F TS 24204 , B4 1 1 FL R o« AT
L5 AT CBL ZH,3D+CBL ZHFIE K47 (89.0 + 3.2) FISE B i 45 (90.0 = 2.5) 55 T CBL 4 I8,
£31(83.3 £3.6) RIS NS (84.2 £ 3.5) (P<0.05) . T MASEE L IR, 3D+CBL 2 ALEE A 78 o J8 S
PR A8 AR L AR R R G2 W R TIRY T M BE 31 I R ERAERE J1 B2 4R
MR | 5 BEBOMAE RS | S B2 R MR IR IR B\ AN T Y R T CBL 41(P<0.05) .
53 3D FTENHT A X B B S R IBA CBL A e M A 11 58 R 2 b R A Bt B8R, o 3D
FT LIS ELAE 11 25 B T 1 2 AR R A 1 A T 555

[%%83A] 3DATER; CBL; FEFRME; MTREEAR

[FE4ZES] R781

EE£TE . 79438l K ESHEBABH I H (202Y009;20XK002) ; [ 5 [ 48 3 4 7 4501 H
(81901019)

DOT: 10.3760/cma.j.cn116021-20200408-00649

Application of 3D printing combined with CBL in the teaching of loose teeth fixation of severe
periodontal disease
Zhu Chunhui’, Sun Junyi', Si Weihang', Gou Jianzhong', Li Ang"?
'Department of Periodontology, College of Stomatology, Xi'an Jiaotong University, Xi'an 710006, China;
*Department of Science and Education, College of Stomatology, Xi'an Jiaotong University, Xi'an 710006,
China
Corresponding author: Li Ang, Email: drliang@xjtu.edu.cn

[Abstract] Objective To explore the effect of 3D printing periodontal bone defect model of anterior
teeth combined with case-based learning (CBL) teaching mode in the standardized residency training of
loose teeth fixation. Methods Sixty general practitioner of stomatology students were equally divided into
two groups, with one group receiving CBL teaching (CBL group) and the other group receiving 3D printing
model combined CBL teaching (3D+CBL group). After the teaching, the teacher evaluated the overall
practice effects, tested the residents' theory and practice scores, and designed a questionnaire to evaluate
the teaching effect. SPSS 16.0 software was used for statistical analysis, and ¢ test was used for comparison
between the two groups. Results The theoretical score (89.0 +3.2) and the practical score (90.0 +2.5) in
the 3D+CBL group were significantly higher than the theoretical score (83.3 +3.6) and the practical score
(84.2 £3.5) in the CBL group (P<0.05). The questionnaire showed that the students of the 3D+CBL group
performed significantly better than those in CBL group in the following eight aspects, including mastery of

basic periodontal knowledge, professional knowledge of loose teeth fixation, ability to diagnose cases and
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formulate treatment plans, clinical operation ability, interesting teaching content, willingness to communicate

with teachers, awareness of actively receiving patients, and satisfaction of standardized residency training

(P<0.05). Conclusion The 3D printing periodontal bone defect model of anterior teeth combined with the

CBL teaching mode has achieved good results in the teaching of loose teeth fixation, and it provides a

reference for the application of 3D printing in clinical teaching for periodontology.

[Key words] 3D printing; CBL; Severe periodontal disease; Loose teeth fixation

Fund program: Xi'an Jiaotong University School of Medicine Undergraduate Education Reform
Project (202Y009; 20XK002); National Natural Science Foundation of China Youth Project (81901019)

DOI: 10.3760/cma.j.cn116021-20200408-00649

AR & R B H & Be L (5 Bl Es %
B B2 HOE 12 U, S AR BE 2 R 1Y A
KRR AN, 3D AT EIREALE DU R s kA0, =)
BRI AE A 7R 22 n 2 B AR AT T A
B PECS SR1M, 3D FTEPA A 7E 5 2 S 24
bR N AT 4

AT IR R, 15 % DL b NHE B 2 Tl
IR 12.19%~16.19%H A8 T [ 78 A S H 8 2 Jo
PEACHT RN BN B TG YT 7 SR 20— 2
FRERMERIS, P RG22 s B g Ak, %
Jai = AELE R R TR EE R A BT — 2 B R S8
BRGNS [ EERE T, 7T RS 52 MR A I [ 2 ARl
IR RO B EEMR R . Bk, 7850 R 14 Je
LR 0 B 2R B A P 223 [B) S AR S R AT e SR A i s
I EAR BRI A T B

ARSCELEIRD] 3D ATER A Ji] B s BB 5 52
151 5 1] #0271 (case-based learning, CBL) 7F 3 B¢ 5
U R H A DX 2 [T AR b B AR, ol 3D
FTENTE B2 28 TRl A 28 [T 2 AR PRECF b B iy 4
HEBTEIE B

1 X&IF*E

1.1 HEEF R

DL 2018 4F 5 H % 2019 4F 10 H 775 %3838 K
= 1 I g 2 T R RS 0 11 i e BHME BE S IR 60 A
FIWFFEXT G A AL, AR 30 A Hih— %
CBL #%:(CBL) , 5—4Hik47 3D $TENAIEL & CBL
#°# (3D+CBL) . HFFEXT R 554 28 N (47%) Lotk
32 N(53%), AR5 (24.0 £ 1.5) %, 4 5B 4 H= 44 ik
W AR 22 R RG4S, CBL 4UARHE 10 A
(33.3%) A1 12 N (40%) 11 8 A (26.7%);3D+
CBL ZHAFRIE 9 A(30%) At 14 A (46.7%) 1+

7 N(23.3%) , BRLTRLES A= 78 o T B LR B () 2
N 3AA L EESI RIS, & B R E, W
YR A 22 R]— AR SRl A 2 (3R BRI
54F) I CBL ¢ R0 R RN 25 K AH TR
1.2 #Ehk

ST AT A X R s . BTG
U RGO 13 B 23 XL 33 & 43 FIXM
gL~ Moot 1~3 i, A REE iR 2 AR 1/3 4k (1
RIKMARFR , FIATFE A FA BN 1 sl L sl I sh 4 i
2R BERNG YT I JC I EL IR B 5 A Bl o 14 A S 7 IE
W, AR PERE OF H U [ E N AT IR IR TR
WMNE R, P TR BERE 1o, TR 202, bR
X (13 % 23 7F) AL ) 2 4], T Hi A X (33 & 43
) MRS 2 B (1), ABRE R, ffE s
W4 B RGO, AR F kA, R Ak #r
HEFZ R CT (cone beam CT,CBCT) 514,12 W, 1677
TR 2T 23t VR O BRSOk, BT B
R0 AR B SR AR AT B 3 0 RS TR

QS , CBL ZH AL AR H 5 L ARG A
KA TORL, A A A POR IR HE R TIR I
3D+CBL 21Kk 4iE £ 1 N A | B R A5 9 ) I it
IR R AT A X A6 K AR i mimics
19FRPF R CBCT {5 8., IR AR stl SO &K ;3D 4T
ENBLEIES 10 1 A X EE R 2 R, /A A k)
RS EHITIRIT R, Fegd B S | Rk
AEFAEAR ] BUWS 518 81T A X 5 2 e
P A 8] 2 A DG IR 5 (N A B TR BEH R 8, 2 il
Fita, AME R, FER LR, R AR RO TR R
IR, A Vi sh B, AR s Ay o iR A
o JR 9 P AR 15 B K R ML, 12 AN 2 5112
Wr, 3T R G R 0 i A AR
(A3 N TIE BB T R BEAE ) T8 iU 2 18T T



AR BRI 2021 42 10 55 20 555 10 ] Chin J Med Edu Res, October 2021, Vol. 20, No. 10

- 1201 -

%o VHEATHUR i BN ARYE & A A A T HE AT
SN2 I R A IR RS A X i X
JE 8 JRLD A 2 1 E AR ORI S PR 4z

A Wiz

B R A N ERAA +
MRS 1A

Wt

C. mimics 19 JKPFHZRCEAT D, mimics 19 SCPFIICFS
CBOT 581 CBCT 5K,

E. 3D $TED FHIRT A X F. 3D FTEIFRHG 4 X

G. 13 & 33 FH L4 +
Tt e

B bR DO A E SR ]

H.33 2 43 F o @ 224540 +
Tt iz

1.3 Heerfh
PR A 28 TR R RL R 45 R, 20X B A=
BRGNS B SR T A%, TR T IR A 1) A 2
HUR AR AL e | 2k | 8 S R o
BT 3 85 2 A JRUG MR G LRI IR A, A S 1 2 A B4 S
AL R E ASRiE kSR N AE s AT 100 43,
SEERERE S HALRVIS TS I S R AR KR T
SR IR NS W S 2oy 8 W N Bl S b N EE L (2
Jrik RS AR T EVE S 2 AT 100 43
WA [R5 5 A % 26 6 2 J b R B R 4R |
P [ 78 AR A R 2 48 i W Bl TR T

THRIMRE ST G RERVERE 1 (B N A BRIk | 537
AN R E e B R IR R
JE B0 10 43, DL 0~10 43,0 43 FoRil 22,10 43 3%
AN
1.4 SEitsrr

K H SPSS 16.0 F #7415 4 . £ E4s
UL (% + b2 ) Foon , PRALIA) Y ELBER ¢ K
5 K7k E 0=0.05,

2 HR

2.1 BTN R AR AR

3D+CBL 4R R A= R B B, il 1T 3R 7 13—
ke, ITRE R 3 B 2 A O [ ARIR YT T
VTR , $2 s [ R ) i AN T B 3985 . CBL 41
FURG A /NS KR 22 WA YT TR R B e
PSSR , 2 SRR 555 T 3D+CBL 41,
RS A TR R AE B[R] N S8 LA 55 )5, 3D+CBL
HAEFIN G 42 3~5 Bl 2 LA TR R 7230
A DXCER B 28 JR s AR B T BE T, 1T CBL 415 05 |
FIZIGEECT Y E 6 BV L,
2.2 RRERA NS S ERARAE LS

PRI 345 4R |, 3D+CBL 2 B35 2 14 1 5%
IPLF CBL 4, Hirp  BRIE ST . CBL 41(83.3 £ 3.6)
43, 3D+CBL £H(89.0 = 3.2) 4y, FiZH ] 2% S# 4 4G it#
L (1=6.482,P<0.001 ) ; S ERAVEH 45 . CBL 20
(84.2 +3.5)%5,3D+CBL 41.(90.0 + 2.5) 43, Wi ] %
SAG R L (1=7.382, P<0.001) ,
2.3 (ARG A

BRSSO [ 45 6015,
AREECR 100%(F1) . G55 B, 3D+CBL #1241
FRRG A A 28 F LR S R A T [ AR Lk
TR ESR JRBRSE SRR IR BE T I R ER:
VERET) (BCP NS BRIR T S5 i g g | &
2 B R R R AR5 R T CBL
20 (P<0.05) .

3 it

1 B 2 S — ) B PRS2 B PR R AR 5 ) o7
B, MM Z A 2RI R, 32 BBk 1
TE o BRI, 2 J s (4 ML B A7 70 BEIS AR ZE AT M KT
2 097 TR SRR L A UG A 1y 2~ o X LA
TRIIE,

CBLAZEIE Tl AR B, BERS TR SR 22 >



- 1202 -

AR B R R 2021 42 10 55 20 555 10 ] Chin J Med Edu Res, October 2021, Vol. 20, No. 10

R 1 WM EPE RIS ST (v £5), 73]

H CBLA] 3D+CBLA] 1 PE

RS AR 8.15+1.25 8.75 + 145 2428 0.0167
FATF AR Tl AR 2 42 7.35+1.23 8.55+1.42 4.948 <0.001
B R TIR 7 T g 7.35£225 8.16+1.74 2.206 0.029 3
Il PRI EBE 8.13+1.18 8.75 + 1.05 3.040 0.0029
Hof N R 6.25+1.36 8.45 + 1.50 8.416 <0.001
ST 5.87 +2.05 8.38 + 1.35 7.921 <0.001
AL B 1R 5.90 +2.48 7.08 +2.55 2.570 0.0114
PPNy 7.88+1.36 8.27 +1.58 1.996 0.048 2

) E = PE A A EME R, TR HAE A B e 1 i 2
X TEAMBE SRS B 2R AT A I A I R e b E
VB A, ARSI e BT A et R
WAL M CBL #0RE , 78 AR 0 5 J i sE e 2 vh
AT BRAFRIRCRY, AR50 CBL ME—4 0 T
FA [ E AR B R 2% . CBL+3D 2H 7 A ML I, B
WHGTASC NS R T CBL 41, {BAE PRI 2E>]
R AR G B TR R R
[ 45 A0 N IRYFAD AL SR

FIRFRIE— 15 A JE i AR VIO
2R X R it 0 B AT R TR A DR A
I JE2E SRS, P RE BB T TR 9 g R B
ARSI, T E B O JE R AR A W A 4
CBCT BN BEAR F A4 224 & F- B, CBCT 7]
S T R BB 2 TS SRR T
PG T R9(E B, 3D FTERE AAE CBCT {5 BIERE
BRI R KA B RIS R AR B Y 2
FA RS ST A SR B R , AT A e T 5182 0 ek 28 [
G BRYE . A )4 R, 3D FTEFT A X 2 4
B SRR () i, B A A O SR R R 4
P 181 5 AR Lol AU B4R 55y AR s R A
# . 3D+CBL 4R /R IRt il fE S5 iZ G A &
V4 B AT 2 (A TR ANBR B AR G, SR R
WG RTINS A 9 AN B, UE— 2D RS A=
LA T 3D+CBL 202 7 B (5

G AH AR 3D FTERRE R TR | 2 M
SNSRI ARG BRI 2 A ST i FHAY 3D
FTENRT A X 4R B Bl AR 70 i T 2 e R 28 |
AT ST AR R R A ] B 4 2B 24 O e ) 5 4 R AR T
Ao ARBIFELERS T 185 A W PR T REAS 5 10 1l
FIFBR B A A i85 3D FTENSEBIf PR~ b
W R A A AR £ 6 S AR B R 3
HREFEE T HIS NS, A AR A 6 AR A B

RIS, RERAOE A # AT 55, X TR [EE A
RS AT SEBREE L, 4RI, 3D FT BRI A 1 52 %
J7 TR B2, PRLAE CBCT A, JS i BER AR
PR T ELAE e e CBCT Kidla i e 13
A ITHER,

RUBEZ AR A R e

PR RMAE RARNE  SRINIE S BT IE S0 R A IMRR
FIBL: o B oM s AT A R HTTIE

Sk

(1] &AL, %%, NS, 55 Bl il o = e0b 18 B A AT ok
HHEBIH TR HRR]. BEHCFIRIE, 2016(38): 183-184.
DOI: 10.3969/].issn.1674-9324.2016.38.085.

[2] 5Kk, ZEPC, F36. 3D FTEEMRAMEHIN IR 5 205 ik
JELJ|. P RAMEL %, 2018, 39(5): 398-400. DOI: 10.3760/
cma.j.issn.1000-6702.2018.05.022.

(3] EB, W, A, . 3D FTENBARTLE H ks SRR 550 24
Fr R I EBR H R BE 22, 2018, 45(1): 119-124.
DOI: 10.7518/gjkq.2018.01.023.

[4] Richards D. Review finds that severe periodontitis affects 11% of
the world population [J]. Evid Based Dent, 2014, 15(3): 70-71.
DOI: 10.1038/sj.ebd.6401037.

[5] ffmt, WISCAN. TR N A T2 207 LR 2047 S )],
rhAE O EE 2R s, 2013, 48(7): 437-438. DOL: 10.3760/cma.
j-issn.1002-0098.2013.07.014.

[6] FMREL, BRBL, AT, 4% CBL BUFIALE A R4 L 10
TR PEILER SR, 2015, 23(6): 1062-1064. DOI:
10.13555/j.cnki.c.m.e.2015.06.052.

(7] BFGT, sKar, WSO, AR O S 2 A 2 ) S ) i R 7
BRSO )]. SRS B R Ak, 2017, 27(3): 179-
182. DOI: 10.15956/j.cnki.chin.j.conserv.dent.2017.03.013.

[8] Park JH, Hong JY, Ahn HW, et al. Correlation between periodontal
soft tissue and hard tissue surrounding incisors in skeletal Class
Il patients [J]. Angle Orthod, 2018, 88(1): 91-99. DOI: 10.2319/
060117-367.1.

(Wi H 191:2020-04-08)
(AR < ST )



