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The application of mixed-reality holographic image in

cardiovascular imaging training
LI Tao',ZHANG Xinghua', LI Xin®,LUO Chuncai',ZHANG Jing', YANG Li'
Author Affiliation :'Department of Radiology ,PLA General Hospital ,Beijing100853, China;*Visual 3D Medical
Science Technology Development Limited Liability Company , Beijing 100097, China

Abstract: Objective To evaluate the application value of mixed-reality holographic image in cardiovascular imaging training.
Methods A total of 30 doctors without cardiovascular imaging experience , who worked in PLA general hospital for further educa-
tion of radiology, were enrolled and divided into A (n=15) and B (n=15) groups randomly.The Group A was given traditional
teaching method.The Group B was given mixed-reality holographic image combined with traditional teaching method in cardiovascu-
lar training.The teaching effects of the two groups were compared by the test result and teaching satisfactory survey.Results The
score of traditional teaching and mixed-reality holographic computer combined with traditional teaching were respectively (67.7+
3.0) and (74.9+4.0) , with statistically significant difference.Teaching satisfaction were respectively 60.0% and 86.7% (P >0.05).
Conclusion Our study suggests that mixed-reality holographic computer image with traditional teaching is superior to traditional
teaching in cardiovascular imaging training.

Key words: Education, medical,, continuing/methods

Diagnostic techniques, cardiovascular;  Mixed-reality holographic image;

Cardiovascular disease

Wt Bk 14 A J i R AR AN BT A K BT, (745
AR A RIS BI AR R o i T b 4] o lof

FUAROR BRI TE 0 A AR L ANA, B4R
EF AT e o A R ) EE R, IRA AR

20, O ML AE BN N AR B 2 B M ) o T SR A 73
SC, ORI R TR O A REAR SO LA
i AR A AT 18 202 S, EURE O MV R AR A
O I A8 Wi AR A A I U ) 20 82 2807 v K 30 o i o
B HAh, T A AR, WAL, Iz
OB RIS 0% R B 2, R A A I
SRy > IO IS RS AR RN, DR 48 O LA 2
ALV TR B TR BB AR AT R, A feT BE A8 7E
R RS TE] AT, 08 LA AR, 388 i 2B ORI

5218 (Mixed reality holographic image , MRHI) 5 8 4%
ARBHBL, AFA R T —MEE A I TR

BB PSR4 G Y 25 M AU S i 3 ¢
A EREC AR5 B 4 BB B SRy Yy PR b
o, SEH L AR, TR A B L SE AR B A
Ko REWELEBEBREINEAR, HET7EIML
S, A B R REANEE R SNRE AR SN T
A T, 7R AL B2 W TR R A i s O 1, R B
SRR rve - S ISP NE FUY G R LB & TR 5 NIV



% #% E 2 Anhui Medical and Pharmaceutical Journal 2020 May,24(5)

- 1051 -

MBBECF DT AT B TE s
K, HROF R AR RS IRBFSE . it 347
1E H W B0# TARR R b, S50 BRI 00
BRI O LS AR Wi I 81 MRHC 7E
OB ARECA PRI E . ST .

1 #mREHE

1.1 — &R HEE201745 12 H £ 20184 12 H
[F1) 7 AR T3 58 B2 Bt T S i AR 2R 1) AR 4 A it
O MR TAER BB A 30 44, BEHLE- 25 53 B
AN (n=15%4) B4l (n=15%), 5 Bl T15 45
FUrIrid (TT) (fGisb-4252) SR & BLS 4 B AR 3L
AREEE G 07 15 (MRHC-TT) #0470 V48 SR
lle BT AT o B AR RE S D, BRAPR4 O £E e B2
Uit AR R AR 22 AN i 3 48, TEHE 2 i I Z HiTAR i
ARk O A AR WO R TAE e R B
AN A RO IV AR e it

1.2 WMRFAE

121 Az RAMEG - amiaX, Afeid -4z R
Hee i BN S E E ka7, £k &
Wr, TSk, ik )z, Fahksh i . 3
Tk S AR AT, it sl ke A8, Il i Ik e 2 5 1 L o 1) ol
A, 2 [E] B A, AT TQ DU IRAE , A7 2 XU 1T, R
Bk O BRI NES

122 B RNRAWL 2L RBIRGE %
GEHCFITRIAT B BN S A S,
HLF—AH OGN 25 i 6] — PRI JRag |, (5 2057 07 U
TRKRBYA] , BOEF T AR < 20 A AR — b
I I FRE CT 14 R 46 DICOM £icdie , # H 5 A 1) = 4k
B2 2% 52 1% T VE v (StarSource Medical Image Work-
station, Visual3D, Jb 57 4 w3508 B2 7 B & R A FR
AR F)) HEAT 4RI RN A, 15 3 R A% A AL (STL)
SO 5 T A ER Y STL ST/ i A 21 T A% i S
137 5% g B A R (Scene Editor) #E 4744 51X 22 , £
55 15060, TR A 37 ) R 0 5 o R e A RS ARL
i o R IR A LR 1R &R 48 (StarAtlas Holo-
graphic Medical Image System, Visual3D, Jb 5t 4k 5i
FUE BT RO A IRTHUEAF]D) , KLvad s (E
e LB BT R R AT IR THT A R N AR Y —
P BSCHE A% S A% =X, PN A 2 A ) s A R R 4 S
(1) DICOM 1A %548 ) A7 | B4 4 D28 8 o
0 P B B I E) R AT PPT B 2 PR e, SR Al
2F A5 IR A 2 4 BUIR 8% (Hololens , Microsoft
Corp, USA) (i 75 IR Rif 4 3 4> /N B3 S HL Y B
HE L T PRI E R WA B e BT A,
HE UG 42 B B 5E i S i (HUAWET M3 tablet

with Android system ) , #R & 75 >R #4177
R A P e RT3 B B 9] AR B S
e (B 1~3),
1.3 HFHRIEME  AFRICFTRS BT 4
U IS I SEAZAZ W e T R T VTAR I P 2
AL HEHLE FE A 51 2 A PR 4, SR AR R 1106
F ), AR 20 2E N 2 E R, BRI 151
S3HT A 50 43, T 3 10043

HEAE UG I3 3 I T A VAN P
PE T B o R R R A AR
(R VRIS [ 500 AT, AR A e 0 2R 2] 2%
NI e IS IR NI S8 = O S
10043, 16 S BEAR IR 2043 S ORI, PEST > 90
Gy R AR T W R, 75~90 43 A, 60~74 43—k,
<605 WA R, AR = [ HER W B+
A0 B NEX100% .
14 GitEAE R SPSS 19.0 520 k7
I3HT . HARPORER ] 7+ s 28, PIZH 2 [0 iR 1500
KA ¢ K S A T BT 23 o0 i o TR R A S
Bkl SR A GRS R AT A, P<0.05 R FER
Hoit e Lo
2 #R
21 FHFRERBEHLLE Wdl2E 0 #liE
10 100% , P41 51 ¥ BE BN L 2= 5 #2416 91
FEHEAZ SEVIET , W2 2 T3 ¥ R folad 0o 48 5245
T TAE, 20 6 IREFI IR G B4 B tE e e 4
B STm TSR, ZRF A%+ E
X(P<0.05). W1,

R DM AR A PR 7 PR

A (G 5+ )

PN > 22N
AT HF

) age PHERC BB g
el 15 30.4+2.4 37.0+2.7 67.7+3.0
MREESEHHFLA 15 34.8+22  40.1x24°  74.9+4.0
HE 5.234 3.324 5.577
Pl 0.000 0.002 0.000
20 TAZRMULHBEOASE ROWLL

BAG G A R B (86.7% ) SRS+ 4
(60.0%) 2 R ICGITH2 L () =2.727,P=0.099)
%2,

R2 OISR E VA A4 (%)

2151 N AR WE B RWEE W
EEsHeEH 15 4(2677)  5(33.3) 4(26.7) 2(13.3) 9(60.0)
MRZE LS

P 15 9(60.0) 4(26.7) 2(13.3) 0(0) 13(86.7)




- 1052 - Z # E 25 Anhui Medical and Pharmaceutical Journal 2020 May,24(5)
3 iTie AR S B A BRI IR ZI B, b

RGBSR 2 IR AR R s L HOR
AYIEA , 2 AU LR i — 2D R e . ekt
SAHURE PR 5 | RS 5 B L2 A0 ) BRI 5L, (75
TERERMIE S B B P Z BB i — 52 B R
BRIAE B B TR A S ] LU — A 80
T HEBIBE2EZAR R = 4ER B A5 B, ATE
OB BB R EENEN . IREG LW
— A A R TR Hololens HRE, & /2 3k 3
[RGB DAL, RVFREE 4e 55 B 5
5 R A 22 [ A 15 ZR , DI A AP0 T L LS i
UK Z g R — D S B RGP o

RE L2 BB EOR BRI E 2TF
BRI . TER AR, 18k A5 A S i BE Jir g TR
AT T FEERE, Wu SRR S A
T BT ARG BB F AT TN, BEET OLH
FERXHE Y B 4T ) 300 T CRBE R 457 R Y TR R
PRI L AE T AR AR (HE 5 AR AY N [ )
JEA BNARTT J7 s SR AR HhoR - 148 P 22 1 4
Pkt NTCEERZE T FinfeE. UIAETFAREBREZL
FEUEETF AR BRAEXT T CT MR AE AR GORE I Y
i, R 3D d A AR, ARG 1l b s B 47 ]
A 2SI A HRAR R o PR AR G AR 2 A I
H AR KA EE b I T A X i w1 25 4 B 7% 5 1)
AR X TR R 2E RN 2P RE Ty . IREG
SLRREAR BT 2 R R ERTEWRL L,
B A A] ATEAR b A7 S s i W8 CHTT , DT 4 1
HES AR N T TR B HERAVE 2k, d it
YESE N8, FEM SR IR G L2 BB BA
TR R I s TR A B A BT RN
AT A BRI E A S A TR 7R Fh
FOHERBYT BT A2 SR B AR BB BLHER
1) B I P 18 5 43 B0 3D 42 B AR AR A S Y
PEAS 45 2R 10 75 i 2 4 4 1) B AR S N , dm K]
REAL 2 78 I 5 0

ABFFEHRT MRHTBORTE O VA AR 207 )7 1
R FH AR SRR L A LA G ™A %) BT 5 A 4
AHIFGE AN T A R fiask o 1 A8 5 15 1) 4 55 R IR
PRAEE 19 B2, >R FHAR W] A 2822 N2, DL TR 2
FONEIATHCE o W TG AR U, AR
DI i -4 52 1 20 ) =, I B RER CT W 14 5 125
XFFIRG 2 BB GG H Ui,
FATE TIRA L2 B ER . Wi iRE T4
RSARIATH UM A2 7T L 360 WEREF 1L
AOREBY , SHWEEE , JRE AT DIXH R el 4y e )

X B KR A X AN R I 2 AL G R
FLIRJE: CT ST I R B0, 3 i IR A Bl & B8 3L
2 ] DUAR I BT SR DU R 3 B kR A Y
P E AR 46 78 10 02 B IR 1 46 % |, 4R 78 I R
JE K e R AnAnT , 446 2 Jis M G v 20 ik o T 2 i s
A5 B ST AN AT, X RE 4 45 25 A B T AR R B
SEARIEN G, BEZS 2 B , MOCACTRZ , I R K
B KO o T AN F A S 0 DR I HF
TR A B A B AR B SR ST 1 4 B AR,
ATLE A O E LD E B s ks Bk AN
Ivi) F4) 201 €2, B 325 W A O 208 % Bl R R, R 1T D BT
254, FoanZe 470 55 vl DA BRI R | 3 A 3l T
LU S S RS KA AS O Z [ e & B
P KSR AT 2 e SR = 4k 1 7 A Ak 1)
2 Ll PO ) A 2 T T X P i 2 ST A
ZH) T A MIA T R, i@t 6 IR S,
SR AR A 308 B A T, & IR FH TR & 31
4 BB AR G ARG T IR T B 22 0
X T0 ML S AR 48 3 T AL G B e Y
S5 X UL SR FR A B 4 BB ARG S 154
FE T BE S R MR TS EOR 1 A AR I
ERARHCE T RN
MR IS A B AR ART TR T M S 22 1]
() LR, 4 B2 2 A B LS I ST AR B O X = AR
AR MR, A2 AR RS A 2 0k SEIC
(24 2] Jy X, il 2E ) AR SN o OB 4 0 g R
Z, AT AR RHE R 25 2 300% . NI SR A #F
B VA 7 3, HESh AR AR
(A SCIE 1~3 DL 1 5-2)

(1] WRE, 240 A R AR B O A A A BSR4 05 1
PR T AREEPR 2237 ,2015,29(3) :8-9.

(2] 20, ke, o AR 2 45 5 R0 e O A AR 5
I ELL) ] 2682 25,2017, 21(5) :972-974.

[3] SAUER IM, QUEISNER M, TANG P, et al.Mixed Reality in Vis-
ceral Surgery: Development of a Suitable Workflow and Evalua-
tion of Intraoperative Use-cases[ J].Ann Surg,2017,266(5) : 706-
712.

[4] LIY,CHEN X, WANG N, et al. A wearable mixed-reality holo-
graphic computer for guiding external ventricular drain insertion
at the bedside[J].] Neurosurg,2018:1-8.

[5] PRATT P,IVES M, LAWTON G, et al. Through the HoloLens ™
looking glass: augmented reality for extremity reconstruction sur-

gery using 3D vascular models with perforating vessels| J |.Eur Ra-

diol Exp,2018,2(1):2.



% #% E 2 Anhui Medical and Pharmaceutical Journal 2020 May,24(5)

- 1053 -

l6] i, whaar, REhe, S WG WS h I ANLAS BEZRR [T )3T
FHUEBI TS BB 24,2016, 28(6) : 869-880.

(7] JBUA VR ARFIMR-$k 8L 5 L8 [T 3NN 5 800,
2018,35(3):1-7.

(8] Lhifif MU oML TR A IS 5 ECF R L) ]8T T
F5T,2016,(7) :303.

(9] ik, M o i RER A, A5 HE DI S0 3ol SRR & IS R
M B e gE U I S EE T ARIR YT A H [T . s AR R AR
T2 i3 ,2018,5(2) : 129-133.D0I ; 10.3877/cma.j.issn.2095-

8773.2018.02.12.

[10] WU XH,LIU R, YU J, et al. Mixed reality technology launches in
orthopedic surgery for comprehensive preoperative management of
complicated cervical fractures [J].Surg Innov,2018,25(4) :421-
422.

[11] WU XH,LIU R, YU J, et al. Mixed reality technology assisted or-
thopedics surgery navigation [ ] ].Surg Innov, 2018, 25(3) : 304-
305.

(i F1399:2019-03-30, & [0 138 :2019-05-11)

doi:10.3969/j.issn.1009-6469.2020.05.051

CHYEM O

ImxdEfe 5| A /R R R LR S 1E 1 41

Sk, ik
ekt RE AR E R

S|

R

., & 8 236500

BEEH RERIRREE A g AR e 7 A AT PR IS SR Zr AR RA . iR RE 1R AR e BT IR S SRR LR
il 25 B S AR e i 25 B RTANIG R FH 2518 D0, S XHZ N AR R BIE T 04T . R A RS RS i, 16 101 it
B AR SR A R b B T RS R 2R A, 2 IR UK R ARG T R e . i TR B RARE R AN RS A

SRR B 25 A BT, O 1A R IO RN
KR EARS; 2tk AEARE

MR SR RS 5

AR A R £ ik

Regorafenib-induced posterior reversible encephalopathy syndrome :

a case report
WU Di,ZHANG Yanping,SONG Yan
Author Affiliation : Department of Oncology , The People's Hospital of Jieshou, Jieshou ,Anhui 236500, China

Abstract: Objective To improve clinicians’ understanding of the posterior reversible encephalopathy syndrome induced by rego-
rafenib.Methods One case of reversible posterior encephalopathy syndrome caused by regofinil was reported.The individual char-
acteristics of the case was analyzed based on the pharmacological action and clinical medication of regorafenib.Results A patient
with metastatic colon cancer received oral regorafenib for treatment.During the process, the patient had reversible posterior encepha-

lopathy syndrome. After the treatment of dehydration, decreasing intracraninal pressure, diuretic, the patient’s signs gradually stabi-

lized.Conclusion In the application of regofinil, medical stuff read the instructions carefully to know about the precautions and ad-

verse events of the drug.
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