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Abstract

Objective: By integrating clinical cases, this study applied multimodal imaging combined with 3D-
printed simulated brain or vascular models in teaching undergraduate intern physicians. It compared
the effects of this approach with traditional case-based teaching methods, explored its advantages,
and evaluated its potential in enhancing students’ learning interest and professional skills. Methods:
A total of 76 undergraduate students from the 2019 clinical medicine program at Anhui Medical Uni-
versity, who were undergoing clinical internships in the neurosurgery department of our hospital
from June 2023 to June 2024, were selected as participants. All students had a 2-week neurosurgery
internship. The 76 students were randomly divided into two groups: the 3D-printed simulated brain
model case teaching group (38 students) and the traditional case teaching group (38 students). Af-
ter the 2-week internship, the teaching satisfaction and assessment scores of the two groups were
compared. The assessment scores were calculated based on theoretical exams (40 points), case anal-
ysis (40 points), and imaging interpretation (20 points), with a total score of 100 points. Results:
The teaching satisfaction of the 3D-printed model group combined with clinical cases was higher
than that of the traditional case teaching group, with a statistically significant difference (P < 0.05).
The 3D-printed model group achieved higher scores in theoretical knowledge, case analysis, imag-
ing interpretation, and total scores, which were (32.22 + 1.21) points, (32.46 * 0.93) points, (15.65 *
0.94) points, and (80.33 + 1.03) points, respectively, compared to the traditional case teaching group’s
scores of (30.40 + 1.63) points, (31.33 £ 1.52) points, (12.91 * 1.12) points, and (74.64 * 1.42) points.
The differences were statistically significant (P < 0.05). Conclusion: Multimodal imaging combined
with 3D-printed simulated brain and vascular models offers visual and stereoscopic advantages.
Compared to traditional case-based teaching methods, the 3D-printed model teaching approach, in-
tegrated with multimodal imaging technology, enables undergraduate intern physicians to better
understand and master knowledge during short-term clinical internships. It shortens memoriza-
tion time, deepens impressions, and enhances teaching effectiveness. This method has broad appli-
cation prospects and can serve as an important tool in the reform of undergraduate clinical educa-
tion.
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AT ENRPRHEEAT 122 B N 07 sCRM VAR O BOR[2]. 4K, 3D TERECR SR R4 Tkttt
CREGAEDSEGIK, It HITAGLELR T U80S 5 7, B 3D FTENHAR AT CLER . TR AT B L 22 b\ 1A
HI =R 3], FEHEEIT, 3D JTEIHORBER i R BUR IR A TSR &, IR ARG A RE Bk, I 7T
XA R AR BEAT v BE R PR B, RIS ARER A BN LA, (EBR A e U B A SR e 5 [
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MRI FZHAFAE, KHZE BIEN XA KRS 8T77%, REME. g, ERE S E R
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HBHE S ST
2.5. GiitAE
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3D FTENHF TR AL 52 S AR B0 N 25 I BRAFE B« 2 51 40 SR i S 1 v T IR AL, Z R a giit

SR N(P Y <0.05), W 1,

Table 1. Comparison of teaching satisfaction between two groups of students [( X = s ), score]

F 1. MAFEHFHREELR[(X£s), 53]

H) A HREE 3 BUAWEE
3D ITENHE A4 38 4.42+0.17 420+0.23 424+0.19
i ik E 38 3.78 £0.22 3.62+0.25 3.36+0.23

tfH — 14.20 10.54 18.19

PfE — <0.05 <0.05 <0.05

3.2. WAFEMRERERLLE

3D T ETBFFCALSE S A FEACT « IS AT BEAR LI RGBS 440 T G5 T AT IRAL, 22 A it
NP <0.05), W 2. Mhb, NRBIRARE, SOEARER T B, AT SUAE AP
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Table 2. Comparison of knowledge mastery between two groups of students (x +s)

2. MEAFEMREEFRLEE(X £s)

H) AH EHitKF b -2 000y Ba
3D TEIRF A4 38 3222+121 3246 £0.93 15.65 +0.94 80.33 +1.03
G RBIHFA 38 30.40 + 1.63 3133+ 1.52 1291+ 1.12 74.64 +1.42

t1E — 5.54 3.91 11.68 20.00

PfE — <0.05 <0.05 <0.05 <0.05

Table 3. Covariance analysis results of knowledge mastery of two groups of students (x £ )

F 3. MAFEMAZEREB RN HTESTER(X £5)

A5 A¥ B IEHT 43 KIEfS B4
3D TEIRF A4 38 80.33 £ 1.03 81.12+0.85
e RRBIB A 38 74.64 +1.42 73.67 +£0.85

FiH — 38.44

P{E — <0.05

A 37 — 0.35
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PRI S I L I AT ) PGB 1 23 R R () PR S A AR, (RO T SR AL G A R 1 43 GORN 43 B B R AN
MRI PG AAE T 06 SR 2 2 RN 0 65 #4321, AEURH 1 R R A 0 SR A3 28 5 Skl CTA g SR i
I ) = HEST ARG, W LTRSS 08 253 56 i 1L 65 0 v S s L LA, (FUR e
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