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[Abstract] As an innovative teaching model, the Metaverse Teaching Rounds have realized the organic integration of advanced
technologies such as virtual reality (VR), augmented reality (AR) and Medical Generative Pre—trained Transformer (MGPT), and built a
highly immersive learning environment for students. This teaching mode can not only increase students’ interest in learning, but also
help them better understand and master medical knowledge. The research progress of the metaverse empowering medical teaching
rounds mainly includes the following fields: (1) The application of VR in teaching rounds. VR technology can improve students’ hands—
on skills by providing them with a simulated medical environment and allowing them to practice in a virtual environment. (2) The
application of AR in teaching ward rounds. AR technology can integrate virtual medical knowledge into the real medical environment,
allowing students to learn virtual medical knowledge in the real medical environment, thereby improving their learning effect. (3) The
application of MGPT in teaching ward rounds. MGPT is a natural language processing model based on deep learning technology, which
can also be used for medical teaching rounds. At present, the world’s first digital human MGPT — BAIMGPT has been successfully
developed and can be extended to teaching ward rounds. (4) By formulating scientific evaluation standards to evaluate the performance

and harvest of teachers and students in the metaverse teaching rounds, improvements and optimizations can be made to improve and
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optimize the problems existing in the teaching process to improve the quality of teaching. In the future, the integration of VR, AR, and

MGPT with advanced technologies such as mixed reality (MR) can build a more highly immersive learning environment for students,

accelerate the integration of declarative knowledge and procedural knowledge, strengthen students’ theoretical foundation, improve

their clinical thinking and practical ability, so as to better solve problems for patients.

[Key Words] teaching rounds; virtual reality; augmented reality; mixed reality; artificial intelligence

TC T 0 A e — R B T O E R R
e HE A, B S S T U S (virtual reality,
VR) . ##58 Bl 52 (augmented reality, AR) Fl % 2% GPT
(Medical Generative Pre—trained Transformer, MGPT)
G, A R T — A T T RE Y 2 ) 2R
B TEILIRER R 2 A 12 2] B AR LU AU
R BE A R B A AR AR T AL, VR
BRTEH 7 A B h W RO 3% . 5 B VR £
A AT AR L A Ay T L R A 3 S A A TE R
P25 (] b S B, S SR TR E BB . AR
AR AL J AR FOMURA AR L i ok AR BOR | BRAE 4 1 40
B 2 IR S B PR AR IR R A A Ll AR TE
iz fuh 52 B ) 1 T B, 27 2 O 2 4 M OC 19 B2 5 0
PR R = I RORDY A, MGPT /R B T IR B
S ) F R A SRIE T AL B R g fE R A s
REEEEN ., HE RS, 2RE T A
MGPT“BAIMGPT” {1 )l L At % , TG B b 20 45 Bi
K THBIATREMES L R IR B T, T
SERR AP R, A 2O A 27 A A T T A
A P R BLANBOIR , I B0 20l B P A Ry 7]
RHEAT BCBE RO AL, DUAR s i > R
>k, 0 Lt — SRR IR A B 9 (mixed reality, MR)7E
A i ag R o MR ER AT LUEE HE 4000 B2 22
PURIEL S B2 BRI 45 B ok 12 B TR il 1O 36
B A R A 2y

1 VREHZZEEHHNA

1.1 BHS58#4EE TTFHAFHIEATAE
A P R e R S R R A AR AN
Al W, T E IR VR BEA, B0 Sk i X R
(B DR FARS . X R AR 2 A E A U=
ot B MR L, RE A8 B A B i B ) R R
Sk R AR 0 N B S R R S5 A AR
SRR, (i B P B 5 TR iy, H
W BT L8 G A VR . I
VR A A A R 5 55 400 L 552 ) B 2 BR A, 0 43 B B
)25 > 3 S5 F A 1, 36 BB RS M O I I 2% A O
PR XK AR M A AT I A — IR
PRAE B 5 B A A R SR A

AT B T2 2 R MR VR H Be . A R 3R A
TFIA RS S B W E A A T — B E
S RN T T B R R R R A
%}7[6,1510

BE1 VRIBHXER=R

1.2 M EmEF R WEEMERYRETT
W R TR B A B b R B EEERY A
P SEHER) VR BA T U — v B2 17 20 A9 B2 B
WS AL D7 TR E 2 Wr =S CH Y. X
TR P18 R A0 245 18] ol 2 A I ) A 25 (] A9 BR A, el
WREFRAL . AR D, A il AW 5
SEAR 5 76T AR o AT AT LR SRS R A TR 2D
e W b, W aT DL 2R 80 RS o 1 BT 2
Wi, HE A, 0] LR O I SR R L i
B2 S 2D B 5 R T W 2 RO 5
D95 25 45 2 191 o 3 o o AN [] 28 BB B TR
>J RSB, o A AT LA S S AR B R T A A
1452 T HE A2 BE 1 0 [ R ige DR g 117
13 #EHFHRNERE  FEHATRISNAER
JL T B R A & D P A0 2 IR B
RARH T ME R RO . O T AT S5
SRR R R A S R B R B
Xt VR E5A 45 by 1S rd BEA T i B e

B W Ee Hbr . 2 A AR R 3e A D )
TR B, B DR A — T N A TN VR R B L 4%
WEE B9 H AR T o (A& D, B AN UL %2
BRI B A S B R A A B PR S B RE ) A
figk R TR RE 3, I HG R R A R 2 B0 O
Fe AR o il TS A B E H ARTE



JCFHES 2024456 A5 1 5% 2 Metaverse in Medicine, 2024, Vol. 1, No. 2 41

DI AR e R R A R o 56—, AR B
R S AT RS AR B R A 2, 9 e
RZ LA BN R AR . P, 3 3 TR AT 4%
AR AT, AT LA 1 H Xk 2 A RS MR K i 28 G T
BRI NA, LA S A AT AR 2 2T G e v R 18 B Y IR X
FIPRAR o e IR S Y 2 St A v, el BE X 4k
L P AT DA A SR A e, Bl A
Uy Mo SR Fs TR 2 MR 58 =, B0 R E 2R
AN O T ikss Ao B AU IR 5T P BE S 4 1 4%
fih I TR S 8 B2 2 R 5 SR O R L 5 9 1) 73
Pr 2l RIT T RAEN M RRRAANA . Xk
PR AL 5 12 2 1 25 A U, ik il T e B
FEICR AN PREE B2 4> Jl i o7 o ik SR AR, o
A e AT HE T A O R BIE R UK A IR TR AL 52
B AN WU 23R AR B, AR SR By D 2 9 B e
FEEAT

1.4 S VRHEFEE i VR B A4 bR LT
HHA BT RG  BEIR  . TEHUMARS RS T,
A R ST Y VR B, R R A RE UL R
RS AATUUIR AR 208 00 ) AR b, JE G VR
T AL B A S AU ST AT L H A AR
) BB S PR AR R . A T DLTE R U3
ok A R AR AEIR 2 W 1 B R AT IR T
Fo TERA A AR R FOM S A e A 2 )
00, WG 2 A Y BR A  OF Bt 45 7 98 5 R BBt
X Fof BV I 9 HL Bl A5 2 TE AN AT B o A s A 4 R
i ERAE S RE , 18 IO R T 1 AT i =7 ~ R A
FIfE O dlad VR w4 by, A e T T8 ) R
KU b DURT T R A 007 SRR R i BAL . 5IA
X P Fer S, AT L B R EAGE BTG ),
AE 7% B 5 00 I A B 2 A A D T RV e

2 AREHEFEESHNA

2.1 A4S S EE R ARTORN T oo w2
SEAY Ty, T A T A O RE 1 R o A o e R
DT, T SRR AR B A, A Sk K R A% B i
FHLAES X1 8 2 ST IR 0 i 0 S A
P A, B R 2 AR A 0 T R A Dy R AR A
IR SN U R e N R U o s e <3 el
A B I 5% Hb B T R 4000 B 2 B b DT B 4
b i RN AR R AR R . MRS A B e
o B O BB BT KOS A R S A T AR K
7 XM B R R A B L A RS ']
SR 2B BE T, 2 A AE A s ok R b R4S UL
HoULEE B LAY BE 2 e R 5 IR e R A A

[ 75 2 252 A BATE 2018 4R 0F & i3 T — 20
FEAE T M AR KA “BRM — R HL” ([ 2)", 4
FX M BaiDX plus RealMax in Medicine —{&#HL. %%
I — B = I o T R T — R, W =
I My R B 2 R K BT R K (RIERE R .
“ui T BE AR (—ZR AR R R AR R AE) R 95 X4
(Z B R 2297 [ ) Rl G e — i 19 F A
By R, 3K — AR BRE A 45 & — AL AT LLR e R
S8 s AR YRR .

B2 BRM —{k#l

22 MEAREFZ XN ARBEARNH TIo5 W
HeE A iy, AT DR — 15 R LAY 3 5 3 5 PR A
INBE, R A SRR AT R AT 2 2R (1) R —
A BEA R BE B R o AR X A R LA 1R
B FARE W E S NS, B AR A T
ROV AT B LA R L 55 B0 552 1 5 B A 5% 8
g R Rk i B A SO BE AL, Bt
BT 7E X A 18 LAY B2 2t 1o g 40l B 2
HER DL B ST AR 7 B, A4 AR BR S AR LS
B e B SR £ 3 S T, DT i R B A A
1. (2) W E 2R IIR B 5. TCIRJE % Wik £
KA IS5 LR, H T LA o AR AR AR RN
B o 2 A AT DUER XA 5] 288 T80 1) 95 061) 32 A7 B X 2
2 RS, DI B T I R X6 e T

23 HEHZIAXNEARAE KARBEARNHFITT
WAy, W] LA S A v 80R A= Bl i 02 R
5N, NTERX—His, FEEELSEGESH
SERA ) E TR AR B A B it k). S — W
B R U 2 D M 205 AR RN TR A, JF 000 % IR 2 AR
SR RN ST FE R, DUBA P 20 P9 2 (R 2 1
T, BRI EE ZHNHENE . Eil T
NI 53 BT, 2 A AT DL i 281) 45 B S AR L 1
i), DT K5 7% 43 A A P (0] 8 BE . 5 R
W12 Wi B MR YT I B E O AR R A ZCE T 1
2 A BB 06 78O0 52 7 1 I 2 IR B o 4 1 3% i O



42 Metaverse in Medicine, 2024,Vol. 1, No. 2 JCFREE 2024 4F 6 A5 1 55 2 1)

PR S RH B8 =, W AR BOR Y A LR AR
SR ECSE BRT  5 ke AR 2 S R A R
B o X A ALBESR TH 27 A2 27 o X, if e
P AR BE ) . SR XL IL R T, il E Y
AR 7 A5 g 3008 S BT R RS RO, O o AR
TETC T HU7 A by v 2 TR A T Sk 20l
24 FAEARKFE A 5 AR NI T
A Py B St o AR P BE A AT Ok — I A Y s
o BN, nl LURE H BRM — PR HILER I 2 5 UR B LR
i TR A X AR fE S X — IR R R
SEEIAT T AR R S B BOR o 5 AT LA S I L
DR UL B WA 5 S B B B A, R HE S i A
P 0o 2 (18] 3) o FEZLIM BRSO 48 = 8, 22 A i 3
JoHE Y AR B, U [R) B AN =S M R A B BR
FIUEE P RUUE 5 o R 2 O AL
A= i L 7 BE AR L Y Bk 5 BT, TR
WRANTE 2 ) Pl SR RRE . fE AR B & D7
S, S Al 1 T Y B A T RS IR 2 B
AT IR A . o M APLA R 2 RS LWL 2R 3l
9 QSR B, a0 R s 45 20 Lol (932 W
W XA H 3 ) 7 R 3 T 1 o A xR o
A PELAR AR o TR, B 7R 0 ad e v 4
RO I WA AR A L, O
RE % U e B 2 AR A R R s A AN 2, T
S B R B XV 5 45 S M S8 . AR B RGO
BYF 2 AR RS U A TE S R, 27 I RORTF LR T
XAl A BN SO B8 1 A= 8] ) B 8 S A i
NEZFHrERER T RANE NS
R

3 AR AR BRI 15 4 # Bf AE

3 GPTEHEFEESHNA

IO HH T T BRI BE 2L 2 A b, T (2 A A R
SERL A Y B IR BT v 2R ) 4R 2 S ROR i ks
BRI R P A R AR e PR R . MGPT & 3 T IR
2SR A SRR S AL PR nT DL T B A
AR . HOAT, B E A B F A MGPT
“BAIMGPT” & £ i D ifF & (R 4)™, A Sk A B g ]
FHFED

B4 £IKHFNEHFAEZ GPT'BAIMGPT”

3.1 AL EHFE MGPT A LATE B BE A 20 b i 4
F 99 191, A AR R O B A B L GPT Wl AR
S H LW AR . TEBFA T, MGPT
VR Ry —Ff Stk 0 % B T AT LA R4 B B B2 A= i
TR A BT R A B, 48 1297 T 28 W HE o M F
A FEPER,

32 HWEF 4R MGPT il fE WL T, # B E A
AR AH OC I B2 2E AR . il dn, BT DL E S A O B
1), 1k GPT Az A OG B2 2 SOk BIF o0 iF i 40 (3
1) JEFH Ayl o 3 & MGPT 58 K I fE
PEALUTIR R 2 H A 2 S BT K b E
Jr = A= (i PR BE R BE , Bl AR I DR S B v 4
BRERIRTETIOR S A

3.3 AREEBGRE MGPT A LA 540 1], 35
Bl B A BEAT AR B, B8 v5 2 o 1 o I R 302 o
(F2) 22 @it 4 MGPT 5 0 T4 HoA&  BELLR
8] 280 27 788 A T M v A L LS LR A PR R AR
PR AR B 27 2] FSE RS- 5120

34 EFPFEZEZ% MGPT Al LIVE MBI & &
g5, F Bl e A A B A ) L B BE AR T LA
[, 31 GPT Az UM DG 8 58 (38 3) . MGPT )y
I ICTF AT D (0 1 2 0] 28 31 1 55 A 4 I
A FIFHETHBE AR 1 %l 22 37 F G PR U 5K fig

3.5 AmEFMHA LT A FEAD T, MGPT
AL e RS Bl B A A A R . B AR R I



JCFHES 2024456 A5 1 5% 2 Metaverse in Medicine, 2024, Vol. 1, No. 2 43

#£1 MGPT & EZFHA

ik P%
S TR A ] S04 P B DS T L i 5 8 8307 5 0 MGPT $R. MGPT A5 1 1o B

AR RIR

I RS | AT A 25 SR, DA IR AR B IV ) P2 R
25 A X B AN PR A A P BR YT T IR ISR, MGPT AT DL A= 36 400 14 J R G 1) SOk 42
R A e R TR R | A7 B T R A TR AR TR SE Y A, 4 T R UL

S3 BT A DG TESRAE BRI 45 B MGPT BB A2 43 BT 993 61 (Y 5 5t A, I 4 2 R DG B I8~ R RN S B A8 a5 1)
TP AT AT M T SRS HERTRYT %R

B T AN MGPT W] LS B BT R, ORIE 5 AR AR 20 2 s b AR IR e i i e e 19 22205 8, R Tl 2
RISk

e VAL MGPT ] LUAR i B A 1) 24 3 77 sk RV G, 4R 72 P Ak 1 2 = B UR B A% L 335 B B 2B 7 S i I K 1
A, T O R FH B DR AT R 2 o A R AR T

F&2 MGPT 4 K= HLH G
ks oL

9o 91 Ae) AEL 5 A A AL MGPT iy A DCHESS B, W8 AR IS M5 CREAR (v 50 55 R A 4B 0 20 B I AEE 4L . MGPT g
B B T A B AR 0 ELI AR B A RO 1] , S S (0 TR A IR R IR A R R R A
W B SR T R4

28 H. A B s TETC 0T I R AR T v, s AE 0 53 7T DB 28l MG PT AR 18 A B H05 61 B A 7 PR AR 3148 . MGPT 1]

B 14 S 5 52 A b

LA BN [0 25 5 0 (91 ) B (7] 2 — 20 B 45 6L, 8 S B ADLAR 2 0 S 0, o0 91 e 9 S A sl A
N T PETH A OR MG PT AT R 5 SR RS FULI 51) 1247 465 15 A0 X B2 81 2, 4 DL R ) 48
PERR BT AT AT A o AT BT 55 % B A 75 100X 52 2 AN 80 5 17 0 I )6 PR DR SRR T

AR F RS AR LUAE MGPT (B T, XS AL il B2 H 2 FET7 7 %6 I LR AN RIIETY 7 2 1 1 Mg Pl AR 3 I
N o PG IXURS: A8 R85 T A 04 B AR SR RN IR 7 i, TR A, LA 50 e 4k o
S5 PEA TEARALLE B 18 BIR IT 45 5 , MGPT Rl 42 45 RV i 5, 35 B B2 A DA B 3R B, 0 592 W i i 1k
EIT T RA L, UL R R AR O A AL, AT Bh T A A R AR T
£3 MGPTEEFENRZZR%
Ik N2
RIVRS i) 25 TETC T4 B A v LARE A 7] MGPT #2[0] . JCiE J2: e fill & 24 038, 8 S & 2% A I IR [ A5,
MGPT #S BE TV 45 H R 25 2% .
[ 8L i AT 5 4 e MGPT A HE AL 7] 514 24 52, 38 RE f BT 7] AT I A9 s 2 S 3L, D KA SC TS 4 i . XA B T IE

A O[] R

HEPTAIT i %

53 S ORT I 9 0k

4 T A LA R R B 2 A F R

FEA 8 LA A , 2 T 1) MG T ¥ 60956 1 o (0 M (B . MGPTT B 6 45 1913 1., 4 i 1
AR AL

MGPT AT 1L Wy B A $1 {2 2 BT R 03A 7 I %6, IF 4007 46 07 S8 ORIt o I A T LR I 5 25 Bt £
VAR, LR i R IA T T

MG P A S5 e 5597 B9 40 D 2 9 0 R, U A AR T (O PS5 8 . FE IV 545, MGPT W] 43 32
5 1R 5 L 48 B B A 3 5 WL , B B 2 i

MGPT & i 27 B HARA R I45 R o BT IX 88 TR AHTIT AL, i D) 280 b s 4 I 280 el vk
55 MGPT R LUPR S A= L8 1) 3 B B iR BEAR D AT DUR S SE PR 22, X MGPT A2 i i #ov #1
VABANRNRYT J7 S X O AF A G B N o s, RE B AT A A 08 B8, DL S 4 b o 2 0 7 SR A
MGPT ik BE £ 5 5B B9 PR 2 WE TSR, W e A ER



44

Metaverse in Medicine, 2024,Vol. 1, No. 2 JCFREE 2024 4F 6 A5 1 55 2 1)

4 TFEEHF

T IU T B A By P L A R A

il , AT LATE o ) o B A B v X M A B
ROR (3 4) Mo AR o0 T 90 20 45 s P g R LA
WAk (36 5) AT & W 28 IE /Y PR A .

EEHNRITM S R

x4 HEHRITME

i P
BORMAIER BOT T AN A B A A DS 6T B 045 BRI AR U B R
HOEITEMGEI HOM A RS AT BOE PG T AT SR KAL) B 27 R A B LS B2 IR 8
PORMBRER BRI B B SRR S R 00 3 SRS
BOPRCROGIT BT T AR R 0 I BRI, IS 0F 70 R 2 3 R
BORBCROGIT BT T AR 2 0 R BRI, I T 7T R B BB

£S5 PERMINE

A o
YN SRR S 5 B HCE AR B ol R AR FC AN AT AR A7)
CEERREIE AR RS IR R IR B A IR REASZ S LSS B o B
SREMRIBRES AR IESE RE T HOR AT QIR R AL 3 10 ) BB A o5
LR B LTS RS B 0 BRI T 2 I A0 2 75 RS B 7 0 (00 B LRI

43 BIEREAHRBEFRE ETIUTHHYE

iR SEE DA TR R S -3 L TR iy ) B D)

A i v A RO I S A R L SR SR R 1) 5 58 ok
fife e ) R, 8 K A O R LB MR A T RSB
S, DA R SO LA KT R Bl A A 4R A 2T K
F(£6).

W B I T A D R NSO Y BB R L
F AT o ) R A7 AR A A, R AR R 2 R A A O A
AT AT BT TH ROBRIRE , angk b n)
SO B NS B AR A R T A B AR
W, o 52 WA 2R 302 PR R 2, ol 1 G TSSO, O
L Hb 1 A L R R A ), AR B R L T

X L6 )T, ] LA SO 25, 36 [R) 3R ik 2k 5
EOIFRBHANAENT k. Bl A AT
W PR IE PR A AN B, G AR N B B BN
HA NG PR I AT, B 3 B PR 454, 2
WREE bR R e Y . S AR P, RS IR R S 15
ROA i O S5 it 1Y) 80 2 A i A 28, DT L I B2 T
S ARG PR A SO i AR T LU B AL
T O A P, T G A AR R O Y
SR, B 97 T 22 B GO # M52 BRBE ) Y R
AAPL

®6 RABFKRTWFE

Jitk ke
BEAL AL HESE A RO ASEAL 8 T 2 A A O B LA N, TR AL M) A A, G B B B
B, B E A B AT 2
I 5t PR M RS B, BB B (R i AL A PR TT S8 . BN, et e O i MR R A AR
R ) PR
Pt o7 5 AR S o Hr 25 28, by o B (A e et Ty 58 [ Oy 2 A S I 2 9 2 o) BEUROR S S, 8 B At T4
T2 o BRI PR P R 1) i PR R A e A
K A5 7 S L SE K A8 7 5V S O, 0 O IS BT AL e o BN, 2 0T B A A AR RO R
Frek T TEAS £ V& S A FER L, 7 20 B0 i e AT R 2 &, DUBR PR B B R W B g . Bilan, s S L U
SERR 2 TR
s R @ (D#E =AML B N THEBEA, # 2R
Gen] LIRS 2 2R 1 2 ) BEE RBE Ty B e A
FHAFEFOESFIER) W, RO FOERE RS BCEECR () BEE M. A



JLT R

2024 4F 6 A% 1 55 2 ] Metaverse in Medicine, 2024,Vol. 1, No. 2 45

FARB G Rz 3+ 5 R e R G0 R LUR I 4512
IR 2 o R RN oK S A A B A i 55, A
T3 R O B o (3) B s A ek Al . B LK
WA, 2 A2 AT LATE AR ] o J7 R AT BR 2 20 A D7
FT 5 3 S SR, 2 o = 2 B0 B B (4) 0%
MR B T B 4 7 o 45 M AU I 2 JRUR LS I
SF PRI TN A A Rl 2 B RO R RS R R A

PR e S

CEEBE K.

FIZEMR VRS F IR R 25 0P %

EF ST AT CORITAR  EE AT RS0, A
SCHR ; R A, B 1800, B R 3.

£ % 0k

[1] YAND D W, ZHOU J, SONG Y L, et al. Metaverse in medicine
[J]. Clin eHealth, 2022, 5: 39-43.

[2]  YANG D W, ZHOU J, CHEN R C, et al. Expert consensus on
the metaverse in medicine[ J]. Clin eHealth, 2022, 5: 1-9.

[3]  FHF¥. TTFHEFHER SREIIRI] TFHES,
2024, 1(1): 3-12.

[4] AfF%. CFEWHEFZRILN] hEEZ S, 2023, 25
(1): 1-6.

(5] BEBEL, misfh, A%, JOTWH RS b S RS iR
K] TFHEY, 2024, 1(1): 73-81.

[6] KUEHN B M. Virtual and augmented reality put a twist on
medical education[ J]. JAMA, 2018, 319(8): 756-758.

[7]  VENKATESAN M, MOHAN H, RYAN J R, et al. Virtual and
augmented reality for biomedical applications [J]. Cell Rep
Med, 2021, 2(7): 100348.

[8]  XIONG J H, HSIANG E L, HE Z Q, et al. Augmented reality
and virtual reality displays: emerging technologies and future
perspectives[J]. Light Sci Appl, 2021, 10(1): 216.

(9] #3 W, JUFHBEEECT N GPT RIS AR LT ]
2024, 1(1): 2.

[10] YANG D W, SUN M T, ZHOU J, et al. Expert consensus on

TLTH A,

the “Digital Human” of metaverse in medicine [J]. Clin
eHealth, 2023, 6: 159-163.

(11 Rdezs, Widse, &Y. MR T THER2[)]. TF
S, 2024, 1(1): 13-21.

[12] CHYTAS D, PIAGKOU M, SALMAS M, et al. Mixed and

augmented reality: distinct terms, different anatomy teaching

5| AR

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

potential[J]. Anat Sci Educ, 2021, 14(4): 519-520.
BARTEIT S, LANFERMANN L, BARNIGHAUSEN T, et al.
Augmented, mixed, and virtual reality—based head-mounted
devices for medical education: systematic review [J]. JMIR
Serious Games, 2021, 9(3): ¢29080.

KIM K, YANG H, LEE J H, et al. Metaverse wearables for
immersive digital healthcare: a review[J]. Adv Sci, 2023, 10
(31): €2303234.

DAT N, HU Y Q, GE J B. When the future cardiac
catheterization laboratory meets the Metaverse[J]. Eur Heart J,
2023, 44(29): 2652-2653.

CHECCUCCI E, AMPARORE D, VOLPI G, et al. Metaverse
surgical planning with three—dimensional virtual models for
minimally invasive partial nephrectomy[ﬂ. Eur Urol, 2024, 85
(4):320-325.

NAS J, THANNHAUSER J, VART P, et al. Effect of face—to—
face vs virtual reality training on cardiopulmonary resuscitation
quality: a randomized clinical trial[J]. JAMA Cardiol, 2020, 5
(3): 328-335.

IRHREE, PV, (AR . BRM —{RHLN TR0 ], JoF
i EE4%, 2024, 1(1): 82-88.

TSAI T Y, ONUMA Y, ZLAHODA-HUZIOR A, et al
Merging virtual and physical experiences: extended realities in
cardiovascular medicine [J]. Eur Heart J, 2023, 44 (35) :
3311-3322.

SINGHAL K, AZIZI S, TU T, et al. Large language models
encode clinical knowledge [J]. Nature, 2023, 620 (7972) :
172-180.

ARONSON J K. When I use a word.. ChatGPT: a differential
diagnosis[J]. BMJ, 2023, 382: 1862.

BOSCARDIN C K, GIN B, GOLDE P B, et al. ChatGPT and
generative artificial intelligence for medical education: potential
impact and opportunity[ J]. Acad Med, 2024, 99(1): 22-27.
LUYKX J J, GERRITSE F, HABETS P C, et al. The
performance of ChatGPT in generating answers to clinical
questions in psychiatry: a two—layer assessment [J]. World
Psychiatry, 2023, 22(3): 479-480.

GOODMAN R S, PATRINELY J R, STONE C A Jr, et al.
Accuracy and reliability of chatbot responses to physician
questions[ﬂ- JAMA Netw Open, 2023, 6(10) : €2336483.
WEI C H, ALLOT A, LAI P T, et al. PubTator 3. 0: an Al-
powered literature resource for unlocking biomedical knowledge
[J]. Nucleic Acids Res, 2024: gkae235.

SCHWALBE N, WAHL B. Artificial intelligence and the future

of global health[J]. Lancet, 2020, 395(10236): 1579-1586.

H#RTOAR, B3, 56 ST #er A b TR ot S R BT . JU T R, 2024, 1(2) : 39-45.
BAIL,SONG Y L,TONG L, et al. Research progress and prospect of metaverse teaching rounds[J]. Metaverse Med,2024,1(2) :

39-45.



