50 HOE B4

2025 4F

- BERTTT R
DOI:10. 16262/j. enki. 1000-8217. 20250227. 007

MEMZERIAREERE ST

) S A JR R A
MHEBRERSE=ZEELPTL WERASAFES£I,LE 100039

[ E] WEARFEIMESECBTNEELRE. 208 T NERFRFAEEESEF R FAHL
BAFAMNEE, HERBKHAIEGE ABKBESCASH L TENEREN LA . R T W
AR FE RN BEN SR EH, TEFABARALZLABRHETF R ELEE, A RaH
X EHEME-EFLTMSE; 2T CRISPR/Cas) W“0 FFRI7N G HEETMHETFTHATF T ¥
REAIERMNE G o  FREAAXNENGTM Py MARATARMETAT, AT.ET
RRELBAY BAB EUARBEZZEA MEREISFTHEHRKR., BE2 Kk, a8
FUETHEEALIBEARBG A EFREFNBABIG T, # - FRAKEL S HFRAAT,#

HERETEANER RAHNEEFTREGHNAFRSLFRE,

[k &1 ]

T AR T JRE 2 A 4 BRI B N e ™ Y
@Rz —, BiE 23K H 2 3 i
HEFR PR DL R PR B 5 e (0 TR iR i e R RN A
ToREIEFSE IRy e, & B A 26 A i fe
FREM B 2R 22— AR A R T A 8 (World
Health Organization, WHO) B &t i1 50 , 4 Bk &4F
B HE i RE S 1911 24 2 000 T3 8] 98 RE AH DG FE T2 N B
1000 J7 . 29 5 A BR SAET- ABW AN 4r 22—, Tilih
F) 2050 4, AR RE T AH R BE— 2 3G, 5 4 R
SR B T AE R AL 3 500 J3 B, Lh 2022 4EHE N4y
7T L R R AR R R L R EE v T A1 0 F
LG, WX E R ESTF RGN T E R PR
WAaT A ST 2 W AR Y7 bR By B 2 ek )
B,

HMBETFARTE IR 112 W o 9 DL AR R R T
PR E AR AE . 1R 2w B AE AR
(Multidisciplinary Treatment, MDT) ", fif J& #b &l

W ke B 39 .2024-11-28 3 #& 8] H 1 . 2025-02-21

BB s AR R F R A D& K AN A

FIRA GO A IEAR K L B SR AR L
o N B T A RIS o 22 2 9 B O e L i g A1
TEFAREOAR B A KR T 3 W 25 J7 1 U T 8 5
J& O R R TR e B AR A ROR I A Y A T TR
BRI AR YT R B RN T R S
FRMGIA ABLHES: T IR SNRL 7 1 56 T 5 TR
BT fo R0 SR (R IR T O SRR R T R AR

A SCE AE FR G0 B R A B A 0 kT T A L B
AR T B B I 20 A LA BT B T B K3l
1 A R T Tl o 388 3 4 P 9Rg A1 R 2 S 1Y B 5
SR R L Ay B IR N BRI IR R AR 4R I 2%
S AR v IR B IR T ROCR A UG B AT R

1 MEMZENRRERRE

1.1 RHEZEKREK
fifp ) 2 R AN RE I i B R TG TR R LR e
RO R SR AL [F A T ARSI B g Bl 15 4

* RSO 2 A SRR R 4 R L S 373 I U IR IR e r N AR

%% WFVE# Email: xzhang301@163. com
ACZ BN I HTE KL IO & 2024-1-5042) I BT B) .

SIS, R A, SUET. MRS R IR 5. hEREEEE4, 2025, 39(1): 50—59.

Zhang X, Gu LY, Jia YT. Analysis of the current status and trends in oncology surgery development. Bulletin of National Natural
Science Foundation of China, 2025, 39(1): 50-59. (in Chinese)




398 H1M

SRABAE . Jhod SR K R BUIR 5 o A 5l

Ak Tl AE 55— Uk Tl A A 0T 1) 9 TG R R, —
AL A STk A B PR I ) 28010 A 2 1 R B AT
BB IETZ A, 1846 4F 9 A 30 H, EHE MO R
B 2R gl B - B M Al T 0 Tk S B JE o R R AR
[F4FE 10 H 16 H , S0 A IF R WA 2 Bk Ja X #
HEAT S IR VIR R B T R R

1861 4, & 4 R i ;= B B2 A= A6 g 2%« FEMG R
AE I A I UE T 7T G 3 BR AR 1A 7 R A R BE T L
WF B2 A Yk T 03 B . JF 8 >4 B 7 4% R gL B8 T2 %
18V REARZ 1. 200, FF A 1 A28 5 9 11 JEk e X it 1Y
SJell, 17 22, WU Y B AR Y B R A
W RE YR AFAE . 1862 45, LI FE 48 /R T 4k
WHBRMXERIFATERIEHEE. 1865 4F,
2 3T R L0710 B B AR N T AR TR L B
WA RHE T Z A
1.2 LA SR T B
1.2.1 MIAFFAERFRANTE

i Aol SR NN DN ESIE Y/ S RN TR N
JFES T MM H LM, 17 LR EB %K
ey A T WL 5E Sl ) ik o) 0 KO 0 R b b SE AR
O W Il 48R — P 0 RS IR UE T A S IR
b7 JYNIN I B R N T A =
BB R A A= B 0F 58 H 25 R BCET BT BR AR
I PR A S ARE O W B AR i, 19t AR B AR T
URE A GG . ph ik A B2 R LR N
IS O R A A i — A48 RS . 1900
ARSI A Z AL 7R IR « 2L AT 9 % IR [R) N 09 I
TR G A B 23 & A B4R L B TA 20 240 i A AS TR) Al 78
AB.CUFTH %N O).AB., ABO Il &40 % PH .
BT LIAE i I Y 32 B R O 2 4 O B
THigHE S,
1.2.2 FRERGHEAA AR EL

A 20 el AhRFFRBUE T E KD, AR
13 H NN A A R WA BB i 5 R, i
T HIVET AR TR RS B 555 MR
U R AN AN 4 4 Je A BT, B Ol B R IR HL ) T
BEORAE . PEBEEZRKRE T OB FARK,
KE I FEEE T AR PR8N L HZ AT E
PRAS W 22 55 25 F B T A 0 T L 7 45 TR B R
WEBh T L TR 2 Bt A BEKSF R H T BT A B
FE3E 2509 100 4R S REF AR R WA 5K £l Ak, [F] i
W AR 3B K fe /N3 S IR AR R T .
1.3 felsh R

20 20 80 AEAR LAk, UG Fis BE 4 R AR R 1

TN SR AR TE Mg 16 7 AR 2 Tz 1 AR
WK JE, 1982 4 W8 N IS T AR Z 7R Kurt
Semm"™™ AR T HE BT TR £S89 PR I .
Wt 5 1 90 8 B AGL AN g 43 R A A0 M L 38 4 1) K i
5% H1, Philippe Mouret F 1987 4 iz H LA IE
JIE B AT EE D Bk, 3 R B A B 5 5 AT T 3 i iy
ARLEF AT FARBOR HERRAE X — B R T
ARbrEEREEFEAMBE, B, BEEEACD
JIZ I T A 22 S8 9 A PR 2R 46 i 9Rg A5 SR i
FANEHRYT . CAHMREN . 5SEEF TR
AL 58 T AR AE I 6 97 b R SR 5 0T i
ARAE 2 T bR 2 L A I B TR
b EAAEBEET M T AR/ R i RS
I RAE K AR 2R R R B T AR
P B MR RYE. B, B TR
BE AR A HRAE 52 B 2 (8] BR R, TR R AR 85
B RIGVEAR ML G F ARG RE AR KERBT
B BRI Ah L I AR M DL AL 3 S Y A B
SV DL AR KU AR B i o BRI BRI AR B T
T TE R AR BE AR 20 RGN R W R R K
- FLTE T ARIRAE A BE B PR B B AL L T AR

2 HAMBINRERARIER

2.1 MBAFAEAR

Bl DL A N R 45 ) B R 7Y & R DL KA gt
JOE B B AE B 2% AR TR N 5 T R AR A2
HAREFARBLEE KRG NE A, 518 T AMRHER —
YR i . LAy N T AR 2 A @ GO RET R F
& LU R B o HE Al (0 F BIL A% N &R 50 4 Bl I8 A 52
M2 2R TR, &5 ik R 2R AT AR
403K H L 6 0 AESOP, ZEUS, Da Vinci
Enhance, 7EX2 R4/, i1 Intuitive Surgical JF k&
MR IF 3 FARRGE T 2000 4F K13 36 H & & A5 9
E MR (Food and Drug Administration, FDA) it
HE bR E F AR ATF AR AL, Zad HRk kAR,
KRR TR R G T R 43K e 32 vl FV e )iz
MFARILE AN, EFTREM B R T
R A SR R T ARG AN R R TR AU
F EFAREG 2 o B 6 5 RS 0 B0
3607 A HERE i OCTT R, BV A LG A TR R
GERA 10~ 15 & i iR Y RRIR 3D FARULEF .7
A B H B A e 2 Bl LA R B R o R A A
IR 1A% G R T AR TR SRy B 6 A R BB ) R A



52 o R

2025 4F

FHV R R ORS AR B T ORS AED . — IR B T R
JRAFFE ) meta 537 87 35 55 43 Ml s N T AR TE i 1fi
FORJE IERAE KA A AT B I 8] 25 O PG T
BEFARMIFH TR, 2006 48, EFH FrER P E A
RO B BER I T E N — G k5w plas AJf
TERE T 1 P e AL g N Bl B IR B TR B AT
ARG AR . L Hlds N T RTEE N IT iR E
R IE,

BEJ P PR BLAS AN A A TR R
J&. 2010 4F, KHERSTF K T MicroHand A—5
— A E PR RS AN TR RS . MicroHand S
FARRGT 2021 4F 10 ARG T 6 5 25 i i 7 2l
Jay (AT gt Bk [T PN A AR A 4 E R0 T T
APl N, HAb T E R HLE AN T AR RS LTS Edge
MP1000, Toumai MT1000 1 KangDuo SR1000 &
ZRAFEST SR NILHE . 2022 42 7 A, BIBEEYT
MLES N2>\l WF & 1 SkyWalker % 4t 3815 FDA 1A
UE R 55— R A5 S T i rp LA N TR &
g5, i E KBEAMRFIL AR AN A ASALGE SR i BT ]
FEME BT A K AR L. B BOR (9
HESER BT T 37 1 5 7 T RSB ILES A TR &
5 W0 B A AR K e v RS Rk
2.2 MR SEEM

1B g FARBE b, ShREF R B0 T 5 h A B R A
AR ik v AR E T2 . T SR AR R, ML g% Nl B IR
FARBYGE R KHEZ) AR L 5 kR HEEZ
T A B L R i ity 2 fih it 2 15 1) 2 2 o DAL Ok ol ol R
& CT MRI AL G G B  T AR FAUEA il 485
B A AT LS I R SRR 5 il AR S e TR B AR R
KGNS T IR SC A SRl L R, 3 T 5 8
52 (Augmented Reality, AR) Fl & 1 # 52 (Virtual
Reality, VR) [ T it 5 45 15 #E AT 52 18 e o3 #r A
TR AR R A S A IS B TR A A5 (]
JEIRE J7 142 TE Ry A TR S L T i 40 2 Y S
65, AUFRHRIE, VR 1760 2 50 BEHF BT R B
YIRS b A B2 25 4 e 1 R R TR B AR A
UL A e i 700 45 1) 1) ] R AL BE s L 1 75 AP R R R
FRE 6 7E M2 400 20 55 b 90 1 R O 28 19 % A Ve AR A7
PECC AR AASEM T B 7 A A A I SRR L R
H B MR ANRE Bl 22 SR FE BB B AR SR AF 2 4
JEBL TR R Y e R 5 A TR
BE (Artificial Intelligence, AD) By 454, #— 4 3%
TR 3 A RN BE 3 O B 4 R 5 5 R S it
HEp R

I FRAZE AR D5 A AR HE SR & R 4t
THEENZR. 7 FHBRERS YR LYY
EER S T gl YN ] I o ) Rl 7 s i s O 1 < 2 A
PET.SPECT &2 A2 B AR AR e £ (5 A i B 25 2
{5 B BRI /R 70 T IDREFRAE . X P 4 7 7K F B9 kS
T AL AN AR Ab b 988 T AR DI BR i 5, 3k w2 R
58 &R, PSMA PET-CT 7E I JR 9 v FH 4
T TR A Mg R PR R s Ak R A A M Gk A ARG M R
R R N TR 25 o R 11 4 W =91 - 4
J5 ¥k (AN %e S BUAR A5 38 3 43 F R B 15 58 2 24U L
B AT A RN N kL SR kb R RS o DD R R AR
AR o K A B 3R B

FE X e BAR R B (0 32 FF T L S RHA IT 18 7 A%
G 2 B EIR T 1) BE Rl A CHEORS B (0 A R AR IR IT R
AR FEAK  ARAL T AR DL R 3 R A A ) A R
o B2 SRR Sy Al L 38 3 R A B R LR rh SRR R
TRIAR J5 AL it B ) e AT R 7 28, DU SR R
RFARXE S mEE R H W, (A7 EHE B
SRS RA T A G & 1 2 PR S R R 1Y
ZRASRE 5 LA R — 2k, T e
W & 55 1 PR Bt A 201 o IR A 7™ AR g L K DL - 4R
S AR S ey 52 B B R K R bR HE AR AT 2 A 1A AR Ab
b6 T T I Y 2 ) R,

2.3 ZZRMESTER

2007 4F , B [E F] 2% K 2% Morris 25 A B9 —THF 5T
SR T 2 =B A 12 97 (Multidisciplinary Team,
MDT) 78 3% iR 36 7 vh i R [ 4E ., g )i
KAV B B 53097 45 s 0297 sk B b gl A
MDT #E&, B E N E K5I A MDT MERE . A
WL, B iR YT B3l 2 e &% Bl B ml &
Jif e A2 ) e ) 2 B — 1 TR R T 8 K A A
i MDT #E37  J bR b £ 5% KR AE o #Esr T
MDT &7 B IR Z MG r A8 7 iz
A . MDT #1441 0 —2# RhE T e
05 R AR BE BT R L B 2 AR R O R AE
LA B B A XA bR R e b
R EARRIR YT R . R R R AR S A 25
A S BIG YT . B 7E e KPR B &k 45 45 22 BH Y
Lo lb A L 3R A T AR L R R 0 AR A T A
WmHG .

MDT #5 AE ibJeg SRS 232 v 15 28 F 3
Z LS., £ MDT B, 83 1A 1Y 3212 %)
ZNP— RIS E A — 12T TR BIN . #
i R A BHE R O L IR 2 SRS TRAG R



398 H1M

I ¢ AN 5 BAR 15 35537 53

HTE SR — YR TT B B R A B
AR IR TT J7 58 BOR T i R (12 1B A Ik R 5
M AR i 2T R I2 IRIA 15 e KR
J3E s A . HU MIDT AR 0 3o £33 PPAS fl 2 41 XF
B— D EE AR AR 7 5 OF hAR G A B
Ml 2 2 BHRAS PAT . ZT0EE XS 45 B s 1) BT 7S 45
REY L MDT B0 09 TAERE NS B F R m B H 112
Wi s v R T MDT 375 5 582 BUS 89 2038 2R
T T e A 4R OG0 A, #E MIDT 20 1 ¢
FEF BB W RNG T B9 25 15 I 6] 45 A4 4 (5] i okt
T T ATRE I LR A A VAT BRI 12T
P IR 2B

Bt 7 12 97 HOR 1 2 25 RO AR AR R 97 75 5K 1 31
I RSk MIDT 5 20K 4k 2 76 b Jg 36 o7 Fp & 4% T 52
YER ol R U B sk == A AL R] 2 J L TR AR
o R O ATl 7 A2 ) A B A bR MIDT A5, A
111 42 T+ bR AL A2 Y7 K iR S5 BE D Ak R MDT
BT R AR R B A A R A T R

3 MESMREFERARRRE

3.1 FAMBAFHEAR

i ges SR I 2 3 v Al L Bk R M Y 4 3 B
B F AR AR AW L&, SMFRHFRIEAE ST
—YEAR T, TR NG A TR DL AE
B PR ER VR R AR 45 BLAC R T B, ok i g
FARBAT 2F 0T £, 2R T AR M
Jiti VR/AR B 32 I F LA B 99 K F AR B &8 A1
RO E T T F ARG B SGE THREW
HRITRE g SRR S T 28 o pLas s

8 AR T AR AL AR AE b SNRE b B 8 A5 T4
B Y7 9 URAT DA 5 B b B PR ] L S B 2 B R IO
BTG IT IS5 . 38 o e o 0 4% 3 42, AN RH G R BE S i
FRERFEHLAS N HEAT IR VIR T R, 3 75 i 322 b X 1
R PR BT LA A Y BN, — S B
R e R LD B3 T AR T A R ) B R SR RS X
M3 7 F AR H AR BE UG T £ R £ AR AL 3 B F A
B KR RGBT AR RS . [, 33 b 2 ARt
BT RFERE R YT O B A G AT S Ry
], TIRITROR . SR, 2 AR TR 1 3 38 i i
— SE R AR PR L 5] G X 46 AE SR T BB T BT R RN AN
i T Bt T A0 A% i o R v ) 4 ) AL T
W, BEE 5G W AE M TR REH R 0 & R L X 26
A S T R, o 38 B T R A B gg A B eb i Rz
BmrTz.

VR Fl AR F ARy e Jeg S BE i ok T 98 1M 1
A, TEARBIE K] B B, VR 2 R G808 O = A= 2 it
A SRR 2 AR T M R OR MR B S LK
AN R H 5 TR 20 2 o6 &R S B BE AR R 8 B AR T
Az EE, EFARSE A, AR F AR T L4
B IS R AR PN e ) 5 AL B B s A LT L B2
BE TR AT, a0, 7 E S8R M R
o, AR BOR RO bR ic 8 0 0 A RN AR 22 6 RE A
TR KA L5 A A, VR/AR R i 15 B 22
B MSNEHEE U R T MR e . SRLEE AR AT LA
T LT ARBII R G R k> E I TR, i 42
FEEfiE U0 X BSOS BT AE KU X Rl
AR B RE T A AL 5 1 AR BRI A S ik
TR AN A K R R BEE T R B

KT ARHLEF AN ACER T FARPLE N 1L
WA, Sk I g 0 BE B AL O B 2 A 2 TE B IR 9T
Jra. XEERE A AL g8 N BE A% 38 o i A I AR, E
BRI MR 02 B AN 7E s e 16 9T T, K B2
N AT LK 285 0K 1 36 3% 22 g 3 A7, o 35 2 = kT
25 A 1 L el D X R SR RV . kA, A
KA N /] T8 B A A8 52 4 2D K S i
MRIT R . SR TFARML, 9Kk FRILGAR
AT i R SO T ORG T L Ry — S DL R A 1 i
WIT AL T B0 o LY . RS 9K F R HL 3R
N B A T 1A 5T B B, AH R TS R
BOR 1Y — 25 5 1 75 2 v M o] 32 52 2% ok 2R 3 9 1 ¥
R, I figp D FLAE AR PN 19 32 3428 1) 0 2B 0 R 25 47 ()
(] Fsf o 5 3 SE ML 2% N FE VR T ) RE 8 2 A I iR
SCHE AR AD L R R SR I 5 Y T 5 1]

g5 ERTIR T AR AL & AR HOAR S Ihojg A B ok
TIRZI) A, IEfE T AR E VR/AR £ R
BTz W BRI GOK T R B AR X SR
Hesh 17 F R B R RE AL RS 40 Ak R B Ak kR
TR IR S H R TR I AT T I — 26 Bk A, H B A B
AR5 Z W EERTEA, T ARG N K TE
AR b 473 B0 B A R R A R Sh R
H TSR B R AL L A BB A SR T R R A Y R T
IR 55 0 AL T R B
3.2 Al fOREIE

AT FIR B H AR I 4 o 78 BE 97 U T 32
FH L HESD T B 2% 1 8 Re AL HE AR , U I AE T AR FLR Al
R LR, R TE KM, AL
A8 1 R0 K EAE 09 73 B e I A 45 6. O A R B A 4 it
TORGUE AR T T 58 O Bl R0 A 0 s



o4 HOE R

¥R 4 2025 4F

FUATT AR AR K MR T T BT ROCR R &

e, ATTET R HL I 89 B e R s 48 o 1
FARBRGWEME R 2Pk, AL R E 2= S R 7]
DAL 8RS (1 52 R s . A 3h e i i (9 CT O MRI
X OER 8 3 By B2 Az PR R0 22 A I 2E AT =
e F g, Rocca -l I AT B8 7Lk itk 45 1 1 o
JTF I B W9 TBCS 2712 W RS 380 100 0, AT L3S By B2
A BE LLR B A TR RS o o8 T I T R 45 v XU
TR AT REGEHRS 8 br 11 IR 9 300 57 2 HE A5 ] Rl 4 28
1956 28 il Bl 1= A4 i R S DIE 9 T A B A DT R SR s
0, AT AT LAAE A BT T 00 e 96 4 A A AT B
BRI OO, By B A S L AR TR 7 L BRI TR
R AU AT A B S T TR o R e A O
SR O PR AR AR LD S SR L A AR T R ARG At JEE A
BAEMN L e, ERRREZFRET AL BT ES
A3 T £ B D 52 36 2 A A O DA B AR BT R
AE6E A B AR 4R A PE A iR T R . AT R GERE
g AR A ¥ 2 9 73 S 0 K Al e o A R S L A
57~ TN 4 R RN 7 B, 5 Bl IS A A
TRk FURS HE B9 DR 5K i an L A Bl oRE 3R 97 R, AT AT
A3 M S8 14 i DR 2 8080 DA S R 97 7 S8 93
AT N R B E R AR AR )T T R IR
REDR SR R AR T R A AR S ik 4R 5 1
R R R E

[ I, SR RO 2 AT 1% 2 v A 2 4 30 1 i IR
DI ) A B2 2 J R 0 00 8 Y g o .l e R B
B BE AR50 N B BE 8 2R ok A A [) B e A I AR 3t
56 F) H0HE ke B B LA i TR R G 5 A 9 T 5
AL IR A5G A o X 4 B H0s 9K 80 A9 s PR ATF 58 AN A0AT
B T 2 BUBT 9 20 2 W0 A 75 W) - 34 B8 b B B R A
TR MRS 7 I PR S B P, R B i RE 5 45 B
FA S TN AR, TN A R R T RE i B B O R
iE B T R O PEA IR T S BRI SRR il
A R o B, W5 N B RE 65 T R € 8 2 AT RE
SAETF ARG B A AE o DT R BT By 15 0t L 1Ak 1R
AR E Saa

BZ AT S RBE SR AR B2 S 45 . A
ASCASE AL 116 PR ke 558 S o K o 04> P AL L 3 4
o e I BRI R BIRN oY - s N U RN )
HEAL ST A AT IR B 18 7 AR R i) BT fi
J5 0 Bl A 7 AR A A L A IR o R e i S
B, fe 2 R BRI RBCR P IS A
3.3 BEFAKER

AR BEE LG APOR 5 A TR R LA

i NI e ol S NTR T I NV B B v SR A U 1)
RS, KA ERS AN RRARMKA ETFAR
HARB O, A ST 3 T 10 Y e P Bk
E S B L B = B T B HE AT R T
[ 5 A R0 R 2 850, RT3 O R i 2 K
F A HTRE 7, AE 105 A3 41 A1 38 B4 45 1Y) 2l 25 78 A i A7 4T
S5 B A B BT R 4R AR T . 2017 4R,
Yang %45 F AR AL A A E4ES AR,
Jo H E M (Level 00 HLAF AR BI (Level 1) f£55 A
FE(Level 2) 4 H F M (Level 3) . B% A A E
M (Level ) M5E 4 B F M (Level 5), L BE EF
AREARM A TR A AR FAITABES L
1 GG Rl A ML B2 T LSRG b FRRI AL 2% 45 i
&, 1F Level 1 Br Bz MLES AN EZNIMEL R A= $2 469
A, X R RS m E N A YR IT & MY SR
Level 2 & Level 4 B RIS, NZ P R T HLAF
A RS 11 B gt RN BT BE 75 Sk i 28 S B 4 T
H 3 FARZE S

H AT 32 i 5 B A R AR | ik A v A 4 B
EEAE R, K280 HTF RIS AR50 1E
Level 0 BBt X FRIMEHARF R, E BRI
HEM3SHTFARILGANRG . i, TSolution One
BT F RO 2 T8 B8 F AR M 4 e [/ 3= %
RS T RS A D, R AW TR, |
B2 0 TR R S AR T A, i TRALUE R
ARl F . EEME SRR . RE SR
S E = FARPLES A G R L AR 7 i H A8 B
JFAT AL TS M AN R 2. fEAR K, H EFR
PR B T AR A 2 Ve T akcR , [R] i 2% i 2 7
BEUE T T Sy £ B R T A BT IR 55 .

3.4 HFFART]

1% G J RE IR T 5 05 AR AT BT RFAR L B
WP B S A R AR R R R BR AL T AR R L B IR A4y
T AR A Ry g RE RS B A ) IR T SRS T A R R
(4735 s AT RE U /D BIE T 48 m iR T AR . TEX L
ik Jg i, CRISPR/Cas9 5 H 4 # R G 4E h — Fp“ 43
FFAR T B N, AT 5 ® MR IT
R e

CRISPR/Cas9 ¥ [ 20 7 19 385 I M 5005 R 4¢ . il
w515 RNA 213k HARIEH 75, SC 3 DNA (1R
HEVIE . TEFRAE IR IT . 3K W AR R AL BB % B2
T 95 5 D) 30 R 005 R A 00 9 35 DXL %) T R L R K o O
WIFR B T — R k427 . CRISPR/Cas9 i ] L)
8 G E VAT YT R 0 2o R B e A A A SR R A



398 H1M

I ¢ AN 5 BAR 15 35537 55

PD-1, 0] ARSI T 20 0% 4 ol 20> S 8 410 ol o DA T 484
SEHTIORE R BT . CRISPR/Cas9 ] Fl 1 Wi i
240 R0 % T 24 56 DAL, DA B 0 e 40 B ke 2 4 Y A ek
PESH . CRISPR/Cas9 £ A B0 M I BR i 7F 5% 4F A 5
S VAT 0 R I PR3 56, 5 955 I Y R 5 % 1 i e A
SEAARJEE FE N 45 FEEE , 1E 38 3 CRISPR/Cas9 K
HEAT RO AT

SR CRISPR/Cas9 i) [ ARARAE 76 25 Tk
% FE B ) B, CRISPR/Cas9 19— A~ 3 % i) 5 2
HTRE A AR, RO L E A AR LIRS AR
RGHR. mIORE Cas9 25 ARGl 5 2 48 B AR B 76 i
AN R K AELATS 5 1 — 25 A 5 LA AR AR I PR 1
F 2 AR A U B A T A0 R TR 4 L A AR A
) 1, S5 A 240 i s 0 45 ) e A2 ARLAT R T A
4 £ B o 0] Sfe B9 L RE FHE L e Ak, CRISPR/
Cas9 JRYT 1 = BUAS B R L) 32 B FH Y e 1. B
YE— iy 5¢ 3% , CRISPR/Cas9 1 g i i 5 G 1 14
I7 10 35 B R A R A TR Ak B0 S 3R T K
A,

4 BhyE SR T I B Bk AR

4.1 RESEAY

] ) BT SRR R A A AR AE B E X 2 L X
A 9 S BELASE TR I R AR S R R i 3K i X A R s
TR 5 09345, RS H 2009 LISk B R AT T
2R BT B AR S B R R T IR 45 KB, (H 3K
2 T /B R ML IX (0 BE T B R 2 AR T
e 22 S AR Z AR AR AR T ARER . 4 a0 PR R A
B 7 N DUFR Se i B 7 B i 4 A . 2020 AR, TR EA
1580 ZRAEEBE, N EHA 51 4. NIk
FARER T AR EB (434 Z0 I RS (386 ) Hb X 1 15
KAV B B Bk v T b X, R P R (232 ) .
JL# 222 ) AL 168 Z) FPIAL (138 )77,

fiff e 3 S 2 S 1 R K 3B 7R JE B, 0 LR B R B
SEPRC A RE TR 20307 LRI 40 ) v B E 1 E AR X
FA B A 6 Ok 7E 4 [ E N S8 A BRI IR
0T AL RS N 2R S8R i R O AT
FAR R TR A BE Y 22 15 A EL AT N RS A i e
U TR T R R R R WUR ST R
M, BLICFAR I & 5 i KU

LI S FE T AR AL AR /N B 7 S HE R Y Ay
(R0 7 L TR AT B A A 0 i 8 M IX K ) e i A
SRR . 38 I AR IRl i R S AR AR TR Y

K, QX B 7 BE PR 2 Y M X B e 1 AT b I R X B
5 NGB, a] DLk — 25 4 kG % T R R TEBE
IFRGE RS, AN, N TR RE Y5R35 i 5
S R G 5 W A BBk — 2P 4 R T R AR
RN AE,

4.2 HFEAHEANLESE

R S IG IR b b PR |, W9 I
thE G RAFR M RARG AITCK, RE R RO A
3 St 60 A AR H AT 245 i R 56 B i
(IND) £ Z2 il B {0 5[5 bR 4 #F 7K SF A b, A5 A2 7E —
AEZEEE . TE G [E PR AN 2 5 T8 B R B £
(TCHD i 0] fy 1 2 oy, W0 A8 A SR 20T AN D ) R 346 07 5 X
TE— & B R R PRl 1 A I PR 5% A By Be i
BT R ST T R ARROR . WA T . BN Al iF
RN e 5] BR 45 5 25, BB/ | [m] AR L 7] 5k
i G A () SO T 4 0k LA SRy Ak, LW 4 4 T ) B
WS ANFI Tl REE AL . AR 2 0, 7 2 38 45 W] BT
b BB R R I R 5 BB B4 B A 22, G VA
A EAE AR IBOHE S i R R 7 K =, 2 R B B R
N A 3£ I B BB~ o 1 R 57 A S [ (0 7 N R 4
AR,

SR ML IR AF . BOR b, O FRAR 35 J3h i 988 1ifs
PRUFSE , O WA O AG o LU AR, Q04 0 IND #5 %2
BFI] , A AT B A H6 B, H AR BE A R A W B IR R I H
Hezh i Ab . BESERE ) 05 1, o [ G R A 55 35 55 15 2]
e i g A 5T R A7 B R PR AT, B 22 )R B 24 A
WM R R R R L E R R BIRE
FE CBEIT K 0 38 T SR W s AR W VR AR A S R
W55 1t R e Ak B 38 A R 2% A8 o Bl g 5 il F 98 1R iR
% Im K

B2 2 F AR 5 X i S A e R 2 S Sl A4 B 1]
b, BXCESRAMRE BE AR AN W 2] B i R R R RE L 2
15 A8 BT 245 W) REE S BT IR YT R | A HTR S W L
REE, DIFESE 2% 22 78 0 B 7 20 455 v Ohy R0 3 48 fHOR f
ARBRIT R E B R DA IR A BTl R TR
5 EHEE ik G AR 2 A AR BBV S . DA T B 48 b
Xof & S PR KL 4 T BT IR 55 B ALK
4.3 LB EEMEEEH

NESCHE B AL O 47 3 A8 3 A ) B
PRV R BT R4 . AT FE 297 Y3k R 35 B B A )
N AR R T BRI RIE T B s kT 2 e
PRdl o oS4 B a) AN A OC 2R B AT B /Y 1 HI 2K
R W R oAt S T AT AT g v



56 s F

¥R 4 2025 4F

BT Al RGEH B RN 5 4 4 2 ek Kt
(A48 B ) 22— AT AR T R R R A A
FREECHE . an SR BHE A E A8 G WE A AL, R BRRA
H TG RN . B0, 2015 AE S R TR £ R AL
il FH 9% ) R B IR 55 &R 8 (NHS) 8 £l 1)
P A 5 T BRI RO B RO B A S R, R
T8 B A% i A0 AE A 2o A b SR D ity 81 i o L 22 00 R
RO AR B 5 b Ak Ak 3, B AR BORR (5 B 2 8 KU
T3 A ST 58 3 W ROHE W R G X RO 1R AR LA
g A BH SEAT T A% 14 A BR A5 BE L B AR LA AL B
fE A% 7 7] £ BURRE L

VTG [R] S B A A B ) AR S 22—, AT HE AR
IR —mEEmE 4. T AlREZHE
PR R L P SR e R R HE ERLMIL X A R AT
R ORI A TR A M LB R AT B DR SR AR . X RS
BT e S ECR N AT B4 AR B2 FRAK . AT 5 i
LA R A R . BRI, B R R R 0 ) ik
filf LA R BE R 2 AT B 97 N AP B B AR BB OR
HEE AT R AT EEARMIESE 8 AT DU i R G 1k ok
o TRRAIE A B TR &S B HE WS 5 E MR
it

AT RS 4 i UL 1) B0 B8 7 45088 U ol 28 R
B 7 B AS B 0] BB AEAE RO Lk S0 LA % 45 O T Y i
T 33 4 g L AT BE7E I 25 AT AR I Bl Kk, S B
SO CAn D B0 T AR B R AR 7R 1297 P il
RATEXS R, Rt AT JF & & 5 2200 0 B0 1 2 4
PEFIAR M L A 00 2 7E B0 R A B B ik e 2 9300 2%
FEM . Fo00 2% RN Pk B AR L RE U8 N T A BEIR R
PSP S5 1 B 7 M 55 3l o B35 n R IR AT 1 4 2 R 7
8. TEAEAII S5k B v i EE BTSRRI AR | A
DA I 55468 T B8 1 A R b PR BBCHE i 2% 1 RS 1Y
AN R

AT R GETE B Y7 YL 3 b AS AT 3 S 1 18T 11 45 3% 19
SR . T AT 9 R 5 o 3 e DAGE B9, R A I 5
TV & H R B, B AT 0 A B A0 vk A E 4R ok A
TE o R WA ST — AT TR ST AR AR R L W A O
£ AT RGBS AT L B ORAE LD B0 1R B R 0 R e

RoAL.
5 & &

i IR SRk 1 R Je T A 50 0 R B T R k2D %)
PR 228 B ) TR R T . AR GETT T R B B A
8 K, R FARPLER A RS HEEE 2 2 T AR 1

DR W R L e A o S BT 2R 8 IR S ] R
BheA ORS00 B, I AR R TR RE Y 9 B S S B
SLERBYINA L HE RS iR A1 B A 1) A AL S
TR . FHE MRS BE S AR E T T PR
R R A2 A I TR AL T MDT 259 1 L A
AR IR AL T A ) S L SR L B IR O I A 8
& B 5 9k ) B 4 B S P L D e At 2 3R R 55
fifk R L A DR AR A B R T AT R RER
kL BEHE N TR BEIERE T AR T FARIEHAR
A AN W 28 i, Ji o8 A0 B o oA B S B IR R IR
B

Z % x #t

[1] Siegel RL, Miller KD, Wagle NS, et al. Cancer statistics.
2023. CA: A Cancer Journal for Clinicians, 2023, 73(1):
17—48.

[2] World Health Organization. Global cancer burden growing
amidst mounting need for servicesl EB/OLI. [2024-11-17].
https://www.  who.  int/news/item/01-02-2024-global-
cancer-burden-growing-amidst-mounting-need-for-services.

[3] International Agency for Research on Cancer. Global Cancer
Observatory: Cancer Today [ EB/OL J. [ 2024-11-17 J.
Available: https://gco. iarc. fr/today/en.

[4] Lu ZH, Chen Y. Liu D, et al. The landscape of cancer
research and cancer care in China. Nature Medicine, 2023,
29(12): 3022-—3032.

[5] GulLY, Yin CL, Jia TY, et al. Robotic surgery in China.
The Innovation, 2023, 4(5): 100499.

[6] He XJ, Liu XW, Zuo FL, et al. Artificial intelligence-based
multi-omics analysis fuels cancer precision medicine.
Seminars in Cancer Biology, 2023, 88: 187—200.

[7] Robinson DH, Toledo AH. Historical development of
modern anesthesia. Journal of Investigative Surgery, 2012,
25(3): 141—1409.

[8] Nakayama DK. Antisepsis and asepsis and how they shaped
modern surgery. The American Surgeon, 2018, 84 (6):
766—771.

[9] Persaud TVN, Loukas M, Tubbs RS. A history of human
anatomy. Springfield, Illinois, U. S. A.. Charles C.
Thomas, Publisher, Ltd. , 2014.

[10] Foster M. Lectures on the history of physiology during the
sixteenth, seventeenth and eighteenth centuries. Nature,
1925, 115 45.

[11] Singer C. The evolution of anatomy: a short history of
anatomical and physiological discovery to Harvey: being the
substance of the Fitzpatrick lectures delivered at the Royal

college of physicians of London in the years 1923 and 1924.
New York: A. A. Knopf, 1925.



H39E H1Y TRABAE . R SRR kT R 5 B4y 57
[12] Semm K. Endoscopic appendectomy. Endoscopy. 1983, 15 [25] Olubiyi OI., Lu FK, Calligaris D. et al. Advances in
(2): 59—64. molecular imaging for surgery. Image-Guided Neurosurgery.
[13] Liu ZH, Wang N, Wang FQ, et al. Oncological outcomes of Amsterdam: Elsevier, 2015. 407—439.
laparoscopic versus open surgery in PT4 colon cancers: a [26] Morris EJA, Maughan NJ, Forman D, et al. Identifying

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

systematic review and meta-analysis. International Journal
of Surgery, 2018, 56 221—233.

Chen K, Cao GD, Chen B, et al. Laparoscopic versus open
surgery for rectal cancer: a meta-analysis of classic
randomized controlled trials and high-quality Nonrandomized
Studies in the last 5 years. International Journal of Surgery,
2017, 39: 1—10.

Breda A, Finelli A, Janetschek G, et al. Complications of
laparoscopic ~ surgery for renal masses: prevention,
management, and comparison with the open experience.
European Urology, 2009, 55(4): 836-—850.
Dupont PE, Nelson BJ, Goldfarb M, et al. A decade
retrospective of medical robotics research from 2010 to 2020.
Science Robotics, 2021, 6(60): eabi8017.

Mikhail D, Sarcona J, Mekhail M, et al. Urologic robotic
surgery. Surgical Clinics of North America, 2020, 100(2)
361—378.

Ricciardi R, Seshadri-Kreaden U, Yankovsky A, et al. The
COMPARE study: comparing perioperative outcomes of
oncologic minimally invasive laparoscopic. da vinci robotic,
and open procedures: a systematic review and meta-analysis
of the evidence. Annals of Surgery, 2024, DOI. 10. 1097/
SLA. 0000000000006572.

Boekestijn I, van Oosterom MN, Dell’Oglio P, et al. The
current status and future prospects for molecular imaging-
guided precision surgery. Cancer Imaging, 2022, 22 (1).
48.

Randall McKnight R, Pean CA, Stewart Buck J, et al.
Virtual reality and augmented reality-translating surgical
training into surgical technique. Current Reviews in
Musculoskeletal Medicine, 2020, 13(6): 663—674.

Li B, Wei H, Yan J, et al. A novel portable augmented
reality surgical navigation system for maxillofacial surgery:
technique and accuracy study. International Journal of Oral
and Maxillofacial Surgery, 2024, 53(11): 961—967.
Huang X, Liu XG, Zhu B, et al. Augmented reality surgical
navigation in minimally invasive spine surgery: a preclinical
study. Bioengineering, 2023, 10(9). 1094.

Fathinul Fikri AS. Molecular Imaging - a way forward in
translating disease behaviour in an era of personalized
medicine. Journal of International Medical Research, 2018,
46(2): 652—653.

Combes AD, Palma CA, Calopedos R, et al. PSMA PET-
CT in the of prostate cancer.

diagnosis and staging

Diagnostics, 2022, 12(11): 2594.

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

stage III colorectal cancer patients: the influence of the

patient, surgeon, and pathologist. Journal of Clinical

Oncology, 2007, 25(18): 2573—2579.

TEWEAR . 2557, 45 B s 2 B ME S IR BT 4 kb gt
A R A A SR HE. 5 SN BRI R 225K . 2007, 14
(3): 339—342.

Wang XD, Li L. Whole constructive conception and basic
multi-disciplinary team for

organization structure in

colorectal cancer. Chinese Journal of Bases and Clinics in
General Surgery, 2007, 14(3): 339—342. (in Chinese)
Song PP, Wu Q, Huang Y. Multidisciplinary team and team
oncology medicine research and development in China.
Bioscience Trends, 2010, 4(4). 151—160.

Keller DS, Berho M, Perez RO, et al. The multidisciplinary

management  of  rectal  cancer. Nature  Reviews

Gastroenterology & Hepatology, 2020, 17(7): 414—429.
Ye YJ, Shen ZL, Sun XT, et al. Impact of multidisciplinary
team working on the management of colorectal cancer.
Chinese Medical Journal, 2012, 125(2). 172—177.
Rosander E,

Holm T, Sjovall A, et al. Preoperative

multidisciplinary team assessment is associated with

improved survival in patients with locally advanced colon
cohort

nationwide 3157 patients.

47 (9):

cancer; a study in

European Journal of Surgical Oncology, 2021,
2398—2404.

Alip SL, Kim J, Rha KH, et al. Future platforms of robotic
surgery. The Urologic Clinics of North America, 2022, 49
(1): 23—38.

Payne CJ., Yang GZ. Hand-held medical robots. Annals of
Biomedical Engineering, 2014, 42(8): 1594-—1605.

Jessop ZM, Al-Sabah A, Gardiner MD, et al. 3D bioprinting for
reconstructive surgery: principles, applications and challenges.
Journal of Plastic, Reconstructive & Aesthetic Surgery, 2017,
70(9): 1155—1170.

Nishida N, Yamakawa M, Shiina T, et al. Artificial
intelligence ( A1) models for the ultrasonographic diagnosis
of liver tumors and comparison of diagnostic accuracies
between Al and human experts. Journal of
Gastroenterology, 2022, 57(4): 309—321.

Leal Ghezzi T, Campos Corleta O. 30 years of robotic

surgery. World Journal of Surgery, 2016, 40 (10):
2550
Wi R 3 TR o S I A F AR B N F R 31
BB B E B SO Z 2022, [2024-11-20]. hetps://

www. paper. edu. cn/releasepaper/content/202203-85.

2557.



58 wooE R % & 2025 4F
[38] Shivalkar S, Chowdhary P, Afshan T, et al [51] Li MM, Chen FL, Yang Q. et al. Biomaterial-based
Nanoengineering  of  biohybrid  micro/nanobots  for CRISPR/Cas9 delivery systems for tumor treatment.

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

programmed biomedical applications. Colloids and Surfaces
B: Biointerfaces, 2023, 222 113054.

HW, EEE, S, F EFFARYLE AN KRR SR
i, S5 EMALTIAMEE, 2024, 30(3): 249—252, 258,
Cao P, Wang GH, Yi B, et al. The development status and
future direction of domestic surgical robots. Journal of
Colorectal & Anal Surgery, 2024, 30(3): 249252, 258.
(in Chinese)

Yang J. Li YJ, Liu QQ. et al. Brief introduction of medical
database and data mining technology in big data era. Journal
of Evidence-Based Medicine, 2020, 13(1): 57—69.

Rocca A, Brunese MC, Santone A, et al. Early diagnosis of
liver metastases from colorectal cancer through CT radiomics
and formal methods: a pilot study. Journal of Clinical
Medicine, 2021, 11(1): 31.
Wang LD, Alexander CA.

Big data analytics in medical

engineering and healthcare;: methods, advances and
challenges. Journal of Medical Engineering & Technology,
2020, 44(6) . 267—283.

Pastorino R, De Vito C, Migliara G, et al. Benefits and
challenges of big data in healthcare: an overview of the
European initiatives. European Journal of Public Health,
2019, 29(Supplement_3): 23—27.

Wang XY, Qu HZ, Fang XD. Omics big data and medical
artificial intelligence. Yi Chuan, 2021, 43(10): 930—937.
Jing Y, Yang JW, Johnson DB, et al. Harnessing big data
to characterize immune-related adverse events. Nature
Reviews Clinical Oncology, 2022, 19(4) . 269—280.

Yang GZ, Cambias J, Cleary K, et al. Medical robotics
Regulatory, ethical, and legal considerations for increasing
levels of autonomy. Science Robotics, 2017, 2: eaam8638.
Chan J, Auld TS, Long W], et al. Active robotic total knee
arthroplasty ( TKA) : initial experience with the TSolution
one ® TKA system. Surgical Technology International,
2020, 37: 299—305.

Mondal R, Brahmbhatt N, Sandhu SK, et al. Applications

of clustered regularly interspaced short palindromic repeats

(CRISPR) as a genetic scalpel for the treatment of cancer: a

translational narrative review. Cureus, 2023, 15 (12).
e50031.
Samareh  Salavatipour M,  Poursalehi Z, Hosseini

Rouzbahani N, et al. CRISPR-Cas9 in basic and translational
aspects of cancer therapy. Biolmpacts, 2024, 14(6): 30087.
Mehrabadi S, Salmani Izadi F, Pasha S, et al. The potential
therapeutic applications of CRISPR/Cas9 in the treatment of
gastrointestinal cancers. Current Molecular Medicine, 2024,

DOI: 10.2174/0115665240243076231116080113.

[53]

[54]

[56]

[57]

[58]

[60]

[61]

[62]

[63]

[64]

Biomaterials Research, 2024, 28: 0023.

Panda R, Mohan S, Vellapandian C. Harnessing epigenetic
mechanisms to overcome immune evasion in cancer:; the
current strategies and future directions. Cureus, 2024, 16
(10): €70631.

Gene

Pierce EA, Aleman TS, Jayasundera KT, et al.

editing for CEP290-associated retinal degeneration. New
England Journal of Medicine, 2024, 390(21) . 1972-—1984.
Jin J, Wang JX, Ma XY, et al. Equality of medical health
resource allocation in China based on the gini coefficient
method. Iranian Journal of Public Health, 2015, 44 (4):
445—457.

Liang BH, Huang LF, Chen Z, et al. Regional differences,
dynamic evolution, and influencing factors of high-quality
medical resources in China’s ethnic minority areas. Frontiers
in Public Health, 2024, 12 1436244.

Dong EH, Xu J, Sun XT, et al. Differences in regional
distribution and inequality in health-resource allocation on
institutions, beds, and workforce: a longitudinal study in
China. Archives of Public Health, 2021, 79(1). 78.

Yuan L, Cao J, Wang D, et al. Regional disparities and
of high quality medical

influencing factors resources

distribution in China. International Journal for Equity in
Health, 2023, 22(1): 8.

Wang Y. Ai Q, Zhao WY, et al. Safety and reliability of a
robot-assisted laparoscopic telesurgery system: expanding
indications in urological surgery. European Urology. 2024,
85(5): 506—507.

Wang F, Ruan DY, Xu RH. Challenges and opportunities in
oncology drug development and clinical research in China.
Cell, 2024, 187(7): 1578—1583.

Liu Y. Zhang N, Xie CC, et al. Evolution of drug
regulations and regulatory innovation for anticancer drugs in
China. Acta Pharmaceutica Sinica B, 2022, 12(12) . 4365
4377.

Li MN, Yu WY, Ye F, et al. Awareness of and attitudes
toward translational medicine among health personnel in
hospitals in Shanghai, China. Journal of International
Medical Research, 2019, 47(1): 438—452.

Rajpurkar P, Chen E, Banerjee O, et al. Al in health and
medicine. Nature Medicine, 2022, 28(1): 31—38.

The Lancet. Al in medicine: creating a safe and equitable
future. Lancet, 2023, 402(10401): 503.

Kundu S. Al in medicine must be explainable. Nature

Medicine, 2021, 27(8): 1328.



539 % 1 B L IR AR K R BIR S R A 59

Analysis of the Current Status and Trends in Oncology Surgery Development

Xu Zhang” Liangyou Gu Tongyu Jia
Department of Urology s Third Medical Center , Chinese PLA General Hospital s Beijing 100039 , China

Abstract  Oncology surgery, as a crucial pillar of comprehensive tumor treatment, has evolved from
traditional open surgery to laparoscopic and robotic-assisted procedures. In recent years, advancements in
cutting-edge technologies such as artificial intelligence, big data, 5G communication, and molecular
biotechnology have propelled oncology surgery toward remote, precise, and intelligent approaches. Remote
surgery is expected to facilitate cross-regional sharing of medical resources, providing high-quality
treatment services to patients in remote areas. Meanwhile, the CRISPR/Cas9-based “molecular scalpel”
has opened new avenues for precision interventions. Al applications in preoperative imaging analysis,
surgical pathway planning, and risk prediction have significantly enhanced the level of personalized
treatment. However, challenges such as uneven distribution of medical resources, difficulties in technology
dissemination, and ethical and legal concerns continue to pose obstacles for oncology surgery. Looking
ahead, driven by advancements in explainable AI, multimodal imaging, and autonomous surgery, oncology
surgery will further enhance its precision and intelligence, fostering innovations in overall treatment models

and ultimately improving patient survival rates and quality of life.

Keywords tumor; oncology surgery; minimally invasive surgery; artificial intelligence; precision surgery
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