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Summary With the continuous advancement of virtual simulation technology, the medical surgical visualiza-
tion system has developed from two-dimensional to three-dimensional, {rom digital to networking and intelligent.
The representative mixed reality (MR) technology is a new digital holographic image technology following virtual
reality (VR) and augmented reality (AR). In recent years, MR technology has attracted great attention from cli-
nicians. The visualization system using MR technology has been initially used in various stages of medical surgery,
such as preoperative planning, intraoperative navigation, treatment effect evaluation, and teaching and clinical
training, etc. to further improve the treatment effect and the quality of medical services. The purpose of this arti-

cle is to introduce the application of MR technology in urology and look forward to its future development trends.

2022 4F
37 % 8

Key words mixed reality; augmented reality; urology

1B B 5 (mixed reality, MR) £ R 2 45 & &
LI SE (virtual reality, VR) A48 58 3 52 Caugmen-
ted reality, ARD#F — b R B 2 F e B 2B
AR, BRI P58 2 TUER A T80 #2195
FAGA b 3 5RO RO N A B A IS R
b s B G T B SC, MR O R LA B
SEIRBE Y B A B RN EE G S A R SO B L PR
AR I BT DA e s Y. B 4R T Ak 4
A& IR 5 AR GG) ML) H B, MR $72 K S i
PRAMEEBE A SR T 3T B O 2 AR
1 MR #ARRRER =

MR AR B T 7+ AL 2 4 (CT) Sl
PR % (MRD #2142 DICOM #% 28 14 J57 46 B4  Fl
FHE e 3 A G FRS B (1) = 4 ] A0 A A A, Fofg 55 A
FA MR & F, AR PR R A R 58 B A I B A7 B
9. HEFEZMLHARITE : OfF5 CT .MRI 4§ 2D 3%

LEd B H — AR EREINA (R L.650100)
SRR A
BAEMEH . F 45 ,E-mail : lw13908701155@163. com

GG A RO AE & A AE ¥ 2D BS54 R 3D
TN o A v A A A R E L MR — 4 [R5 3 B
ST AE T ERAR . @3R3 CT 1 MRI () DICOM
& XG5 2 DT EERCT /N R 3D FT B AL,
1M MR EGAL T Kt 43 b FE 28 58 B[] B ] AR B
Bk Rt R, @ MR B AR AT R 0 5B A 2 17
K YIED TE e TNk B B AR A B 2 W B o
B 36T O ZE i S n L R AR YA N SK
@A i@ i MR AR S0 AR 2 AE 5 0 PRt b o8
e VAR s S NI L0910 R P 7o = R B NI ) O

[l iF MR $7 AR 77 75 — 26 15 fif P (%) [n]
3D PB4 i e 6 vk 2 30 R 4R S R
BN R 5 M H A Y 52 L 27 R UG B0 SR AR R U
A 2, U] H S ASE R ARG A R A Il R B = 45
SR, OBHALME S50 AR K, 8 H 2 bk

10. 13201/j. issn. 1001-1420. 2022. 08. 015.

S| AT RIREIE . 22 4. TR A B0 S 78 W DR AL N 5 R BT 1L I PR W JR A B 24 3k, 2022, 37 (8) : 642-645. DO




5% 8

X ELIE 5 RS PSS TR I SR AP Y R 45 R B2 « 643 -

Hh I 2 R R AR A, A A O AT B (R R K S/ o
HEETRETEEFLHEBH#HITREANT T
e, @ H T MR BA (0L BT R A, ke = fi
B S AN A R R B AL, D R e 4L A
AR W MR EIG TG ik 7= A St [R5 8 4 L B AR 7
e BRS B UC I E 7 B AR A T B R T TR
fE. ©H a5 =k 8 50 4 8 2 18 & % HoloLens
FEPI IS MR 1% £ A0 S o MELL) 2 4
2 MR FE AR RN FLA R B
2.1 MR FEARRHLR] g

ERE W RIMREAE EE T X 4, CT
MRI 55 5218 K 25 ok AR BUER & 19 5 8., B = 150 A
SEARP R . BT R SR LR TR S 32 AGE
1 AR S K B T ST T AR A L A R I B AR TG TR X
I 78 ) AL L e S A5 A | I A A AT SR Y
PEAL , R 58 4 B T AR} B Az X il 1) 45 #4) 1 A8 S
) S 2 R LA B R v 1 7 AR Ak B 2T O Y e
773X BE 2 52 ma - AR T F ) B ORS of  E , toh FR A
K—ER L 2K, MR # AR @SR E CT.
MRI 45212 % B, GE 08 1 B | =5 R0, 3 B b 55 4
9 A8 £H 21 Ko J) PR 4HL UG = 4 7 AR g R L O 4R I By
A3 3CHL I A B D e A B L 1S Bl B AR AR L Ak
FARTFZ L E NGO R F AR . 6B s B
BIT IR A BV R R CT sk B s i 3+
MR $ AR ) B2 AR R B8 A BE A% T I 28 M o 60 g
A7 F VN S B gga S L4 2 0 ikt 205 5% 2R L e g8 448 iz
M5 EshkE Tk Z B R., PR, E
i3 HoloLens Sk # X H-HL 5 MR # R il JR
HMRFEE A X B R A DI BR AR #E 4T MR AN, B2 A g
B b7 A S i LA TR i ) O AT DA R h Yy
SRR EIE RAEN A R 3D 2 [R) i = RE A
Bl AR 35 W A0 0 B OO e 48 TR R % i 45 THT A9 O R K
I BT AR BRI AR AT B2 B2 5% A S B B
FEEER I . TERE 2B S A B E MRy i,
it 7 MR B AR R FT AT AL S 22
o5 IE A LA I PR A A R R s, TR KRS
AR X B /N A 8 T, TR B A AR B A AT . MR
AFIHRI AL E oV 2 Y7 o F RS A ]
L0k
2.2 MR 7EAR S 9 i H

H AT, MR £ AR & 78 W R AR 2 Fh F R i 45 3|
NEFH S Wi A T B R A VT BR R (LPND | 8 J2 B B
B AR EZais R iE R AR S EF RS ES, =
A RN BT AT LG 2F MR R ¥ 8 19 1 4 3D i
PR AU ] 5 T AR AT S i DC T JR R B Y
TS5 F AR R AT AR AL N PR 2 TR
H HER ME F 42 4 M, Cartucho S i T & T —
AHFARE PG TR &% F G EWR T
LS AR B, I UE SE ] T R SRR R $R

S, 7E LPN 7 df i MR ¥ = B8 5 S0 F R
P AH VT I , 15 B A 30 A 8 2E AT A B S AL, 5 B
AR P A T b R B o Bk PR . Li AR R
FEUESE il A ARMR K, BB A 2 d¢ = LPN
PR ) S it 2 O 4f T ORI ) o0 i e . 7R
2 HCB A R L A B MR 515 87 AR HTE
P T A 3 T o 2 o) R TR 38 S TR
RSN A A B IR T MR 5 5 1 £ 5
B 2E AT DL v il X 4k e M 7S 513 00 N FE Ry R
A T R, B S A MR S
MBI 1451 22 R AT A A wi o D iR R S 45 A Bk
B I B A ST TR G G L IR 58 TR R JE R
WA BT, T AR . 5155 S0 & G ALRE R 4h
FREE AR 2D & A F B A I, MR REAE T AR
DL 3D A EWIE U R 45 A BL AT BN L e A 204 8 T
A JF 5 AR ) %, BAE 250 A R AR
A R AAE I EE Y T MR F AR A
ARAALTE il 2 AP AR T ] b L #5802, 38 AT D)
TEF AR FE PR F AR SCHE 3D S i F AR5
HER OB A= AL .
2.3 MR ZEH# R

TE 4R/ 1Y B 27 07 b A% e B A 40 85 I AT LLAE
Z R IREE T R4t = A e O AR UL AR PR
B, e O AU ] Sk iy AR AL R LA
Ay L 2 7 AOR LR 2% 10 R 6 b s sl R )
RGO B AU 2% BT IR A X 85 D, BRI R oA
SN gt TELE 2R 2T A OUNRT A3 T A OREAE L
T B 2 B R AR B 2% 1Y BRI DA R A AR 18 i sl A
B LA, B AR — HAER N, 5 VR Tl E
AL MR BAR AR AL a8 1 0 A 7 R 2 U 4
Kby B g, B b AT 8% B m B S Ruth-
berg ZEUFEffi il MR ¥ & HoloAnatomy # %% 5
& 55 1) 7 g 51 2802 X HL AT 5T P & 31, Holo Anat-
omy AJ LA /D fiff 1) 27 205 0 i ifs i I ], BN 2352
W) 2 A % TR A L% . Wish-Baratz 2207 i 1 MR
FORXE 185 24 2 AL HATIE R MR ) = 8/ . i A #/k
WA 5E IR AR IR 143 A4 RE U MR 272
S UCHE T T 23 WA L 3. B A IR A5 e B A
ABARW & &, B A s R SR 32 DL E R BT L R
BN E R TR T AR N EEET T B R
B A= ANGE 3 T R B % KR ok AR B WA R0
AL, MR FAR AT 5 By 2% 42 0 5 00 b T i AR 1Y
I T figk F S5 AR, DT i 27 A2 3R AT T 28 2Ry 551
HHT, BT MR SMEFFARBILES AT DL AL T RS 1
FE VT B Ay 2= 0l 55 YIS 40 BG4 - 4 MR AR
B B F IR A TE A A F R 50 AT DL A
BRI E 2 T AR ER, %A R EL
A BT MR $R AT 2Ly 52 Ay 3D ] 4L i 5
FRANEFF AR U ZR it B S & . Bt R R



. 644 - I R 8 PR A1k 24 75

537 &

B AR, 25 A AT DL LLEE [ AR AL S Y O S
H OB eI B F AR AR, RSx4 &
F SR TR Al R ST L I R A 2E AR E
YTz BOH S By I B8k 2 o S O R TR
By, Q0 E T S T A R R 2 i A L X MR
HARKGSMBNE Z N .
2.4 MR 7 B 95 38 i R

ARk Bl 5 00 5 S5 I R T 4IGE L B AR
FIEREE EREL, BEXMATRERMERZ
)45 BT FR R e RO R Bk E RN 2
— LT R AR S A AN GE 1 R G A K Y O
T VA E ME DL R X A B A A WA A
. CT.MRI Z 515K 2 45 57 Bl = 45 ik 151 356 o7 %%
TRk HARS BB AT B e W8 L Rl 22 06 = 5 1) B 16
A B A AN BE AR 4 MK 2D AR A B A
3DV BRAESNR B Z ) R W R ik, MR
AR T EA 3D i FLR 3 A W RE L AT LA R0
e AN Y 5 MR AR ] R e R R
LU b U B FR S 9 I R YT R AR R R T A
M BT R 32 8 2 5 ok, A D B Y
UL IR REBR LR, FEARFREE M H
MR F AR F A 0] il 8 F S H K8 50 v A& H
TffFARGERE XA RS B F AR I KA IE
B, EAR SCAE il a1 3D K 4 AR Kl
AL 5 CT R o0l 5 /7 34T R AR UG, 45 SR 3=
BT 3D K $0L B2 R AT A 28 & R 7 7E R A
LPN A3 A A AR B . MR LUK 1l ok ok i &
B A SO AR T A T
2.5 MR 7EE & By v i g H

VFZ A A 1 X T [ A 09 DR PR T G vk AR AS R
7RS5BT 8 FH 38 15 B R A BE B 4Rk B Y
IR 55 o 2 i D O ) U 1) 22 5 AT R O vk . Bl 5G
AR A 2k, 35 F MR H A 14 328 8 B2 7 3 45 AT A
Kbl 38 AN RE R A A VR 80, 15 50 09 I 72 7 1)
T 2D B ok R SO AT L JE kR4
B A Ko Bt A 455 Hb A AT TG A MR R G A2
SRR LI s S AR R d s AR B
APV R T 5 B A = WA S A R R A A L A D St 1
il MR - 5 32 A% P E P N 28 18 1 A O 1 1 I ek
FEVIBRA AR p oA I B E & A ARG BE KR
KA. 76 H a4t 58wl il 5 K AT i AT L i
FE R ZAR B MR $72 R 0] LLRE Ty 58 1l 3 A5 A0 L = AR
1038 I EAE R 555
3 RESRE

ZE Bk R4S MR HAR 7 B 24 80 1 1 FH A
W2 A, 8 0 355 8 R A0 B 1 22 A4S B =5 40 B R
2 HNRE K0 B AN RS B BRI RT S
AR H T AR A 35 B 4% 5 0t B 2% AR Il R 2 T
TEANRE R Tz 4 T R AEAR A5 AN A8 Ok Bl

B HAR B W 80 R - MR K BB 45 B 2L
BRI BEAAF5T E RI 3E FI PR IR 7 Al R
PEAS AL, IFAR 3 5 A iy PRk K

MBI A EE YA PR EER 65 rh o

5% 3k

[1] Park BJ,Hunt SJ,Martin C 3rd.et al. Augmented and
Mixed Reality: Technologies for Enhancing the Future
of IR[J].J Vasc Interv Radiol, 2020, 31 (7). 1074-
1082.

[2] Gao Y,Tan K,Sun J,et al. Application of Mixed Real-
ity Technology in Visualization of Medical Operations
[J7J. Chin Med Sci J,2019,34(2):103-109.

[3] XIFm& BT BEWH, F RGN ITHEAREMZEM
SR I R 2% v i R T LD ). R B2 %, 2020, 49 (10)
1715-1717.

[4] Checcucci E, Amparore D,Pecoraro A, et al. 3D mixed
reality holograms for preoperative surgical planning of
nephron-sparing surgery: evaluation of surgeons’ per-
ception[ J]. Minerva Urol Nephrol, 2021,73(3):367-
375.

[5] Yoshida S,Sugimoto M,Fukuda S,et al. Mixed reality
computed tomography-based surgical planning for
partial nephrectomy using a head-mounted holograph-
ic computer[J]. Int ] Urol,2019,26(6) :681-682.

(6] #AIE &, B MR, 2l B, 5. 3D 25 [l it 54 58 CT
FI 7E B e ) R b gy X k). B O E R R A
Z#47,2018,38(5):606-611.

[7] Perkins SL, Krajancich B, Yang CJ,et al. A Patient-
Specific Mixed-Reality Visualization Tool for Thoracic
Surgical Planning [J]. Ann Thorac Surg, 2020, 110
(1):290-295.

[8] Cartucho J,Shapira D, Ashrafian H,et al. Multimodal
mixed reality visualisation for intraoperative surgical
guidance[ J]. Int J Comput Assist Radiol Surg, 2020,
15(5) :819-826.

[9] Li G,Dong J,Wang J,et al. The clinical application
value of mixed-reality-assisted surgical navigation for
laparoscopic nephrectomy [ J]. Cancer Med, 2020, 9
(15) :5480-5489.

[10] 2R 27, & FE. % ETREGALIN FHEE
B o ) AR ) Ry S R[] ], TR AR BE AR 2R K, 2018, 98
(24):1962-1964.

(1] B BT RO E . % BREWLHARER K E G
WA ARG B U LT BEAC I SR A B 26 3
2018,23(6) :433-436.

[12] Checcucci E,De Cillis S,Porpiglia F. 3D-printed mod-
els and virtual reality as new tools for image-guided
robot-assisted nephron-sparing surgery: a systematic
review of the newest evidences[J]. Curr Opin Urol,
2020,30(1) :55-64.

[13] Davrieux CF,Giménez ME,Gonzdlez CA,et al. Mixed
reality navigation system for ultrasound-guided percu-
taneous punctures: a pre-clinical evaluation[]]. Surg
Endosc,2020,34(1) :226-230.



5% 8 X ELIE 5 RS PSS TR I SR AP Y R 45 R B2 « 645 -

[14] Abbas JR,Kenth JJ,Bruce IA. The role of virtual re- 2y,2019,131:255-261.
ality in the changing landscape of surgical training [21] Wake N, Rosenkrantz AB, Huang R, et al. Patient-
[J].] Laryngol Otol,2020:1-4. Online ahead of print. specific 3D printed and augmented reality kidney and

[15] Stefan P,Pfandler M, Wucherer P, et al. Team train- prostate cancer models: impact on patient education
ing and assessment in mixed reality-based simulated [J].3D Print Med,2019,5(1) :4.
operating room: Current state of research in the field [22] FEARIC.akM /R, 5. 3D TENEL & 3D Ml H R
of simulation in spine surgery exemplified by the AT- B H Ty X B 40 0 B R A S B R Y I PR A .
MEOS project[ ] ]. Unfallchirurg, 2018, 121 (4): 271~ R AR PR AR 2 5. 2017, 38(2) :127-130.

2717. [237] Mitsuno D, Hirota Y, Akamatsu J,et al. Telementor-

[16] Ruthberg JS,Tingle G,Tan L,et al. Mixed reality as a ing Demonstration in Craniofacial Surgery With Holo-
time-efficient alternative to cadaveric dissection[]]. Lens, Skype, and Three-Layer Facial Models [J]. J
Med Teach,2020,42(8):896-901. Craniofac Surg,2019,30(1) :28-32.

[17] Wish-Baratz S.Crofton AR, Gutierrez J,et al. Assess- [247] RHE,VRHE, X BB, 2. IR EME T G5B UENL 4%
ment of Mixed-Reality Technology Use in Remote NI FAR 1 BIHRELT ], R) wR MR 24 75,2018, 7
Online Anatomy Education[ J]. JAMA Netw Open, (4):278-281.

2020,3(9) :e2016271. [25] Buch VP,Mensah-Brown KG,Germi JW,et al. Devel-

[18] Schoeb DS,Schwarz J, Hein S, et al. Mixed reality for opment of an Intraoperative Pipeline for Holographic
teaching catheter placement to medical students: a Mixed Reality Visualization During Spinal Fusion Sur-
randomized single-blinded, prospective trial[ J]. BMC gery[ J]. Surg Innov,2021,28(4) :427-437.

Med Educ,2020,20(1) :510. [26] Rahman R, Wood ME, Qian L, et al. Head-Mounted

[19] Lu K,Marino NE,Russell D,et al. Use of Short Mes- Display Use in Surgery: A Systematic Review [ ] ].
sage Service and Smartphone Applications in the Surg Innov,2020,27(1) :88-100.

Management of Surgical Patients: A Systematic Re- [27] Masaaki N, Kozo Y,Jun H, et al. Utility of virtual
view[ J]. Telemed J E Health,2018,24(6) :406-414. three-dimensional image analysis for laparoscopic gas-

[20] Wake N, Wysock JS,Bjurlin MA et al. Pin the Tumor trectomy conducted by trainee surgeons[J]. ] Med In-
on the Kidney: An Evaluation of How Surgeons vest,2019,66(3,4) :280-284.

Translate CT and MRI Data to 3D Models[ J ]. Urolo- Ok A5 8 #7:2021-03-02)

AT S A ) 4 A B 4 ) 22 R 2 T A HLA RS R FE QI PR 8 SR A B 2% 7R ) g AL T R I8 SCPR T ke R
VRS 55 S+ gy B UE T ICRIAA G MRy TR )T R MR O R A
BIANTT S AS TR Z2 FEAE AT HLRS 5 A 2 A7 0 iy | #0200 55 R OC 5 55 BT ) R 32 4 A 5 A 2 L o)
P A TR 5 48 2 Rty ik K A R b 252 0 . X TR TS G OO SR R S AT O A L AL
R B2 AN A PR 8 i 05 T R 3B S L BT

BT . “www. whuhzzs. com™ s i FE R 2R i PR 00 PR AR 2 R HE B AR S TR

W 2% itk < T ARG 1277 5 BRI B= Bt 2% s+l PR PR AR A 25 ) 4 8

B A J7 A E-mail: lemnwkzz_whuhzzs@163. com; Tel:027—85727988 B 85726342 —8818

(s R SR S 2 36 ) 2 7 31



