Advances in Clinical Medicine IfiRE2£3EFE, 2026, 16(3), 3116-3126 Hans X0
Published Online March 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1631117

PAZ=REE AR EBSAERAISHE: JRSH

M, BB, FRHY

R K A I PR R A B (R TN R = B ) RSB, TR TR
2R RS IR PR S Be (RN N R B ) B R T2 IR

&

Weks H . 20264F2H16H; FHER: 20264F3H9H; KA HH: 20264F318H

wm B

FZm BN E R ERRERE, BRAKEEEBRLRTENEZBRRESHITEEER. HFHBIMHK
EERESEEYWMOBRE. WITREREFLER . ZXRGLERAZEEBEAREEHBREEHIR
S5EARMR, REMNIBERLHEBEPEER. RMSEAEMBETFR, FEIITENHRER
REER: ¥BRERECRRSBIERR: EFEERSHERATERETLR, CTSPET-CTELS
S RT A EBHFE R RIEZOER, MRIUDERRARBEEAEMDEWFAEHHEME. R
BWLEM, A5 SR FRERS BBV E SRECE, IAFEREEERTRAEREE
A B AR IR R, ERERSEERE N RN EEBREFARIKRIE. S TFEDERN EZRS NG
By T B R4 EA e F B, p53. p16INK4a. PD-L1ZHrEM RARABA. —AANFSRALE
WA S SR LR P RILHE . LEr,  “TOIFE - BHERAR - WERL - TR BN
XihFHSWHER DR AT B, (BT E RN SR AR HBUREAR R SIS BT M B SRR B 2R 53
TR Z IR R BRI ERR. KK, HISHEESHABE. ATERMBBIARE. BEE
RBE A REBRAEERARTK, BB ZEEREMES R, Belh. Meth” S
MEET .

XA
Bz, BAMELERR, RBiEsh

Diagnosis of Inguinal Lymph Node
Metastasis in Penile Cancer: Current
Status and Progress

Yepeng Guo?, Yumeng Tang?, Zaishang Li!*

!Department of Urology, The Second Clinical Medical College of Jinan University (Shenzhen People’s Hospital),
Shenzhen Guangdong

SEIERE

SCEGIFH: SRS, EEA, M. P ZRRIERAM AR RS W BUR SR D). KB 2R, 2026, 16(3):
3116-3126. DOI: 10.12677/acm.2026.1631117


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1631117
https://doi.org/10.12677/acm.2026.1631117
https://www.hanspub.org/

FRHEMS <5

’Department of Nephrology, The Second Clinical Medical College of Jinan University (Shenzhen People’s
Hospital), Shenzhen Guangdong

Received: February 16, 2026; accepted: March 9, 2026; published: March 18, 2026

Abstract

Although penile carcinoma is relatively rare, it is highly invasive, and inguinal lymph node metas-
tasis is the most important metastasis route and an independent prognostic factor. Accurate judg-
ment of lymph node status directly affects staging decision, treatment strategy and survival out-
come. This paper systematically reviews the diagnosis status and technical progress of inguinal
lymph node metastasis of penile cancer, focusing on the multi-level evaluation system from primary
screening to diagnosis. As a basic screening method, clinical palpation is simple and easy, but the
missed diagnosis rate of micrometastasis is high. Imaging examination has formed a hierarchical
evaluation path: ultrasound has become the first choice screening tool because of its high resolution,
CT and PET-CT play a core role in the whole body staging and distant metastasis investigation, and
MRI has unique value in the evaluation of micro-structures because of its excellent soft tissue imag-
ing ability. At the level of pathological diagnosis, ultrasound-guided fine needle biopsy effectively
connects the image with pathological diagnosis, and dynamic sentinel lymph node biopsy has be-
come the standard staging operation for patients with negative lymph nodes, which can ensure the
accuracy of diagnosis and significantly reduce surgical complications. Molecular biological detec-
tion is gradually evolving from an auxiliary tool to a risk stratification supplementary means. Mark-
ers such as p53, p16INK4a and PD-L1, as well as technologies such as flow cytometry and second-
generation sequencing, have shown potential in micro-focus detection and difficult case identifica-
tion. At present, the step-by-step collaborative diagnosis model of “non-invasive screening-accurate
imaging-pathological diagnosis-molecular supplement” has basically taken shape, but it still faces
challenges such as insufficient sensitivity in detecting micrometastases, fluctuation of false negative
rate of dynamic sentinel lymph node biopsy, lack of standardization of molecular detection and un-
even distribution of resources. In the future, promoting the integration of multimodal technology,
artificial intelligence-assisted interpretation, combined application of liquid biopsy and low-cost
research and development of appropriate technologies will become an important direction to real-
ize the “accurate, minimally invasive and individualized” diagnosis of inguinal lymph nodes in pe-
nile cancer.
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1. 52581

FA 25 fe A — FOR 0 5 ILE BT R B AR AR MR A S R, 2 B B AR B AR 48, O B SR DABIAR
PN, S 95% [1]. SRRVEHA, BIZEmRARAEREAR, RIS EEE 10 5N Ak
A 1B, AEAERTSEIN S SRR o0 3t DX RIS o DA R AR S5 XA 0 A B 2l vy, A 2t B S P
TR 1 LRI 2] VB BA 2 (1 2 AR VR T RE S (2 25 0l EE TS, (H il T 0W R R
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BN 2B 2 IR, W2 BN BRI e, KA IRk e 2
W R @A, WRVEE 2 . FIWTTUS 2 V697 7 R OAR R3]

JERA M R RS R I 2 B R EEN TS N R, RS S EEY NSNS R——
Il R EH 75, TGk IS 25 2 (pNO) S 1) 5 AR S hE Ry e 1t AR A7 28 W]k 82%, T HH IR i bk 2 25 %6 7 (pN3)
(1B IX — LB 14% [1]. B 2558 00 9bk T4 A 0T ARG R T RO B A%, 1 0 SR IRV bk B2 45, B S
AR R R AR A, R RN R (4] RIS I RS 7 AR ik A bk T8 285 i R (eNO) v i i SR 3
VI 15%~25%A71E Fa B PR B 5 AL R [ 2], T Ik S B B M B8 e A R B P90, W 3 85 8 I s B R R
o Ak, GRS F R RRR B (e R ik L 5 8 . R B AAE R AMRI) S TG % V1A oC, R
IMZIBHI B S FEAREZ M T EEBIMZIEHE[S]. Kk, HERRVPAG IR Ak E SRS T I 2208 &
HHNRIT R R R,

I 225 8 JE V) bk 2 5 A (IR PRARFE LA RV . W 2 R BIUATEIR YR R L 4G, bR TE 3N
WA, DR ERE A, BEESORIERE, AR TR oR. AR, A SR B ERE E, el
HHIL R RIS« SR BRI T 6] B R ANy 3, (F rh ey fis R XU (1 A9 T ik 30% LA [ 7]
PR Iy BERVARE SRS S Wik T IR R AR 2 . AR MR N R S 2 AT B, (B g
TI ARk EL S T A% I A AE SR R —— IR R A S 7E JE R R 5 B2, AR BTSSR A S (k7
CTX N R L AR HE BBURR I IR 8] ATAFK, ZNASHTIE Mk A5V K (DSNB) HLA% A\ bl Bh I s B bk (R 250
S AR I AW R T, RRE IRV 5 F6 R RS 2 Wi Fa 7 3R TR SBR[ 7]

Rlth, ASCETE RSV 220m I VA kL 45 e R e Wik, BB E BTG R FH RS R A 52
BV . RAPETER RS W R, i &SRS ARE . RE s SE g, SRR
Fk R R AR AR R T, DA B 250 3 ) RRS 12 . o B AR T IR R S S, R
S SR (AR AR TS FE BRI T T AE I R

2. FAZRERAREEZBINZLOISEEAR
2.1. EIREE: SHENERSEIR

E A 250 BV R L S5 AR A Wk R, I PR P AR A 7 (E B2 MRBEA [X A i2) R 2452 1 22 (1 S Ak
AT B Al & E AP PP R A RN it B SR . SRR RS TR R A RN B
> 1 em. JFUBMEAE. Jo PRl oOC LS S 22 (5 A AL SRS B R ) . 1207 R AR B, I
JRAS () 5 35 o AR TR S SRR RS IR 2 A (IR A 50) T L 30%, JUILAE AP 28 2 it B 5 or
BERORN, iS5 52 BT IR R TIE9]. MAh, AliZ 8 R R B, 2k A AR
BOK o BRI, i PR AR A REAE AT ik TR, ASRE SR S HERR I EL 45 F2 A2 CRe a2 e 72 I B 12 K 3 -

22. EFERE: SR THMESHEEN

22.1. BEERZERRIRBESEBISHTFHNANESRR

AR A R LS S TERRA R S i HEAR R, AT 2 DA 2 IR R vk EL
PP E R R A TTE . B F RS R S KRR 0 T 2 4L RS 4R b . B A (A% Lo H T AR
CIRBARXT GE— R ARARE, B4 LA>1 em Dy ml BERMEL IR A5/ BT BAN R T 1) 7 8 TR 2 (A I
2R RAE) Bvt JE ol o PESE JE . AR 1 TS5 FH R B, DL AL o 2 5 5, X
SERFIESE [FIR AT FeA SR A SR 10]. BB, P RS IR AMIG R A i2 A [ A7 B, XAk R
o BRI EL S, WIS MY S idis DL AL, B AR I R 45 B P (NO) & v, B AR AT
12 10%~15% 012 R F 450 7 R 4, 9 R BB E e R 3R At 1 S0 S RR(8 ] AEMEATEHAR)G

o
i
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FIBEDT B A R AR AN B AR E o 385 3 28 bk B2 45 P RN 3R A S IR AR AL, Il PR = A T
Leit BB B R E, g Rk iy S U TR B 1]

2.2.2. CT/PET-CT £E[RZEIERAM BB ISH PR MAMES KR

CT 5 PET-CT 5% B BARKE S4E mE AL, —HBLEAMALSWes, AR PR SR 45 &
FITE 51297 TR EA . CT AE RIS Y BAETFB, OB ET 2k RN TBE &
fifinl ok &, I ARG PA>10~15 mm N ATSERIME) O RIRBE. 1 AU SRR IR AL R A
AN AT A PAC bk B2 5 BH P (N AR 25 (AR ¥ P PR VA Ak E2 4535 R (ILND) BRI F ARV L, B RE RSP HEE 78
kg SO b e, e, HIR . & AR m, EH TR E S5 ARG U R
W[12] [13]. {H CT WRBRIEERE R, H2Biosum S maNE, X EA < Smm R B4
PR BUBPERRAR, TEIG AR LGB TE(CNO) B3 Rl e R i e,  HLBIZE R R B . AR5 2E 51 R 1
WSS Va5 S HEB IS FHEES, SEURPHIESR T E, ML E RS - AR [13] [14]

PET-CT i @l & 18F-# i % & M (18F-FDG) M AR 5 CT MHIENL, SKBL Vi Be it i 2 T
B0 HAZ O E AR IUAE T A A B e S A b, iR 4 i 1 s AR R M A 18F-FDG 8l /=, v
RLIX 5y RAEIG A SRR, 76 oN+HR 3 X HE BV bk L 6 56 3% I U PR IA 80.6%~100% 4 71 1A
70.0%~100%, RERSHEN 2 MO LA IS4 I [ 14] [15]. [FB, PET-CT A —{RPESEEIE . &
i bk B Rzt A5 RS O HE RS, Yo £ R (U eN2/N3 BY T3/T4 M) B #5675 fOAe H st ik 85%. BT
MHE(NPV)IE 90%, &gl i e KFR e EUE (SUVmax) PFE T, 6180 SUVmax > 6.5 Ik E 455655 B
FRRIE R AR R W E FRR[16] [17]. LA, fEi2Y7 AR ALY, PET-CT mIfifidk cNO H i fa 3 i
B B A IR N, 256 DSNB PRI BEVRYT 28, X DSNB /R BUH P DT BRI e DX 4k, R
gEFILRETE FAMEHMRE, R H 2 [18].

SR, PET-CT A #e kb ks BB 20U 2 PR T HAR R, X EAE < 4 mm D95 RS E BUB AL
16.7%~20%, X} 5~9 mm FEF I EBURYEL) 66.7%, 1E cNO B3 R EARBURYEL 56.5%, DL A] FEHERRRS E
PEEERE[15] [19]. [RINF, ARJGAAE. WRERL, e St A= i) 330 18F-FDG HEFEF 3G, Bk 18F-FDG
A PR HEMEE n] REHE 55 2 S I e X g AL, sgme EUE A2 13] [20]. HH T PET-CT A A pliAS . Hadit
FIE AT HA CT, HM0 3 ZERE & AT &, M DME R BUR A T B, dE— 2B IR 7 Hm R A2 [21].

2.2.3. MRI A E R SOk B B iSRRI AN ES BR

MRI EER R R L 2, FE PPN G T SRR (A AR L w3 AE) K W 5 e 6]
BN R TT I B H. TEGERE, MRT 1H B 7k E 45 A0 5 (0 S T ik 95%, T8
AARFER/INFIWT AL GibritE[22]0 WAL, ThEEREILAREA IETE S RIS Wil o B B bk B A [ 9 K R 38 52
MRI (Ui ] ferumoxtran-10)7 F 1 ¥ Wk T 2H Z00] 8 IR P4 S AR BURL ) A W A - R IE I {5 5 22 il
NI, BIEFE R R FABURPE AT I 100% [23]: SREUINA AR (DWI)IE i Ml 5 MR 1 R 2(ADC) [ 4
SV, TR AR L5 5 B R U S5 R S VeSS R 80% [24]. 7EIRYT RIEHE S b, MRI A BT 5L
R AL I RS 73 2 7 B . Kumar 558 N BORFFER B, R MRIAGAFIEN I BA Mk L5347 40 |2, 8 SRR
%4 DSNB 8 ILND, &3 £k DSNB HMEFITER, FFlb A E R a T AR[25]. [FRS, MRI X
TR EL GRS B VTAG 9 R ) £ ) 5 25 B VR T T AR T AR [26]

SR MRI 5H RE R, HEM<S mm MEERE LR AR AR, IR ARS B P 8 2 b UMY
56.5%, P EGEEERIGIT, T45A DSNB #—BHiA[19]; FR, BIZSIEAH O R0E 51 & 1 v
MELEHEA, SHBIKESTE MRIES LAEES, RHOMEERT TN, SXEEEm27); it
Ab, RIS R(U0 Ferumoxtran-10) iR IRz ImPRHLHE, H AT 2 TRHFEURE b Hn] R R
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i) A A A P ) 2 L 28]
2.3. REBERE: BN “BHERE”

2.3.1. HHEEFRITFR(FNA)

53 T AE FRVE R (FNAA B4 T “B5Fma” 5 Rz , 2R Ramke
SECWIRE I R BRI o I PRHEFE R FH>9 MHz S MRk e, 51 23-25G AT 2 J7 R 27 il R
FE, BEREASUHERBEF ML, NREMREARAR 2. 2B AR e, HEIERERIN 1%~3% (FE
NI R B ), TC T EAN RSB 29] [30]. FNA A3 RGTRAN 1 BAGER 75 0 IV b 1 R e £ Gl
Mo WFFTIRIN, FNA X 70 98 P3G AR 5 oRg # 7% RE S PR Bk 91%~100%, FEVETINME H2L 100% [31]. —
TN 403 1 2535 (WAF 5T S8R, ] fid B bk B0 45 RUAS W] fih 2 FAOAER 7 S bR L 45, PN SR IS R 1)
frthRe /7, HARPBAPEZRRAC(IN 0.5%) [29]. fEZIT AR T, T oN+&F, FNA 12 )5 n] B4
5 ILND, J# 53 06 22 1 A AR AT 5 % T oNO A5 i 5, FNA /E 5 DSNB [ R B 1% , 7] k> 2 10%~13%
A AL DSNB #:4F, AT 225 PR ERST A 5 B A15[25] [32].

SRIM, FNA JFIETEEM “Sbrift” , HHEARR WM ke T 0005 KAt FB RN . —J7m, B
W2 R XS . T FNA SREUHMEA R, JoikiPAalibk i 2 1) se B 40 2 45 0 (A s AR A0
ENE), HXHMEMEMREERE < 2 mm FIFEFEFS IR 12 R B84 20%~30%) [30] [33] [34]. 55— 71,
T BRI T4 AR IRFE I A% bk T 25 T e DR S 2 SR 2 RSB A 2 S AR B s T s S e 1 A bk 2 2 ]
RER AL AR S BUBBEPE[31]. A, FNA EEESTRAAERIN TR ES, HlEAgZRT
PEAEH 06 B L #2 A (Micrometastasis) 73 BER AN R (W12 H 1[I858 20%~25%), FNA IS8 TG R AL
[8][10] [33]-

CEEKE, B FNA E 2 mERa ik E a2 Wb 3R e A# 42, 1fi/2 5 DSNB. ILND %%
FARTE e F BANBBA RS RIS R R . 3T HRE oNO B3, REENUE FNA BIVEHERR LR, Wt—24T
DSNB DU B B P A 4 [29]0 X T eN+HEEH, FNA n[PUE#IZH#, SN ILND [)F RIS Y6 F
RIS B R YR [35]. XA RIS EE & 1% 7 FNA PR, 0. mes e mie sy, SGEid DSNB 5R4h
T AR AR, SR T2 WORAEYE S B IR AR 1 KA.

2.3.2. BHASHIEHELE7EH (DSNB)

ZH 25 I 94K L4 S (DSNB) A2 ¥ 250 5 JBe a0 bk £ 20 BT 1) B FE R a0 R, O EAU-ASCO A1
AR N Ife S T4 E 25 [ 1 (N0 B (1 B R 12 IR 7 (3610 HAZ O B A8 T i v 5 5 R SR I 55—
SR ELGh, TESRECHER 73 B35 SRR, S KRR REANIEE 7 ILND 5 R ™ 5 I A

TENGIRIH F, DSNB (% O AR AR IAE S Wi RRE 5 e A M P FFTIESE, DSNB W HAN g
T 2 R BOA 2 ik 96%. FEIZWTHERAYET T, L RBUEEN 79%, 1 NPV =ik 97%[37], X Rk
# DSNB A1 &5 B a] SEACHERR B B 5675 XU, B 80% LA _E cNO HBE 822 AL E ILND [38]. Xf T+
i oNO EFE (W>pT1b . G2~G3 434%), DSNB fekath 6%~30%"% MR FIRiZ T fe 1, Mk
BH PTG 5 FRERE AR R AL 80%LA ., BT 545 M %4(Wait-and-see) 55 [22]. I
4, DSNB ()3 RIE KA RN 1%~22%, FE AR M35 SRS 0 3 & E, @K T ILND &
ik 30%~T0%MFERIEZR[21], WRSE T BHERGAEERE. DSNB 1N A s OHREEEREFAY)
B JE B IR VAT [39]  FAMIIAR E2 45 W B R R XU 20 2 [40) SRR IR I L, Sl Hh 1R A7 PRI A 1 o

SR1f7, DSNB FEIGARHES 4T R, T 45 & brisyr s T . B, IR FENR)
A OPE, REMALIE R FNR TR 3.5%~12%, {HR2E S 8k B 5] i Sos SR & 256 A 21
RESHURIE . RO M Z 2RI A (2 FRFARD IS4 B Wi XK [2]. Ik, £580

H
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POHED 5

ST BAG 5 3 B TS YR B S 4R . BAR SPECT/CT S35 3R TT 1 58 ks B Aubk T 45 6 B B L) R
B TP AR, (REMEREBRE A FAR L S SRR R SR B, B AR IRAFAEMEBE[25].
P&, DSNB PR FHAETE— @ RBRPE, 0T ] il Stk B 45 S8 2 I E A A7 0, R B 7L
UESEEG FNA APRH R TE 2 96% [29], HFRFE AR HA N FESE; Toa T3 IEA BRIX, %
B 2B A Rk = Ko B ) 4 1 B2 2 PR BRI T DSNB BoR K o b T J5 K b VIR 5 i 7547 4638 DSNB,
ARG HAE 41 . Omorphos (2016)F1 Lau (2024) I 78 AN i A DB AR 2 2 Ok B2 513, %832 DSNB
I BUBEAT % 88.9%, AIATME R IF[39][41]. #RMM, Nemitz (2022)HIKWIRE VR, IR E KRB
(BBATEZRIE 42.9%), INATF-RBORATRE S BT MeuE, FI@EBURTREFRIFAR42]. &5, DSNB Xt
Ja BEIRTT RR TR SN E A TR 523, 40 50% DSNB B B4 1252 TLND Ja £ RIFIMER I, SR
BF A RREIN I EIRYT, T — PR BE IR RS EARE

TERA 22 LSS H R IR RS2 B, 2T F B O B — VPG ) “Se B0 2 - IRELEE2 Y
BB IT IR R . £ 0 NO B3, T8 MG G 75 /CT/MRI/PET-CT) X B [ PR RS 7 HOAG I 2 R A R
AR SIEAG “ mANE 5 /FNA HI0 . 26 B2 47 DSNB #5127 RIS, 58 2 E e A T HERR Iz A e 7% LA
AT AR A . B0 oN+HEE, T ki 58 CT/MRI B¢ 18F-FDG PET-CT #ATFEHEN 1, Ak,
T EARIEYETF AR ZBSIRT IR AL RIE . vt —HRTH2 e, DSNB AR RIS ET 24t
FEDMA: I AR AL B . SPECT/CT & i X AR MR B SE AR B AR A R 26, FESh B g Y) v
5 R AR D RS IR 2 (21 AR, BUNER 2R MR T A R R R S AR TSR P B 7 5, AR T
FART k. 75N TR BE(AD 5 A5 4 5= (Radiomics) /7 THT, AT 388 0 g & I PR % 5 A8 800 R TR BE 42908
1E & Z TS ) — St S RTEE . 1841 24 (Radiomics) REWS M 773 R MRI H $2 X AR T6325 3R 51
MIVAR R A, BN TR B R B(ADC) B Foxt LU 3 5 S 400 2 LR 5 ST A, ZET oNO
A R B MR R T TH TR DL AR R 1 52 TAERFIE I 48 R THIFU(AUC) [43]. 1H 2 BA 2890 5 v 55 DL I I
Kot S AT PR Bk [44], A RIEIE 2 OB R 2 3] (Federated Learning), Al A M H B4 H
SRV A RE T 5 T RS T A Y

24. TFEMFERN: ElL “KRKFEIR”

Bt B 20 7 AL FERRR N, BRI BRI S 20 TR ) O TR AME SRR 2 SR B
JR BRAE ) B B B T B IREEERAMUIRTE T IRk %, TEAE NO B3 (1 KU 73 J2 P e B

LSRR

2.4.1. S FIREDIERTFNE

pS3 BRI MR A DA 7, LR IARE I (N vk 8 5 BH PR Bl 58 A Bk R I RAB R 3R0K) 5 PSCC 111228
PR IMISC. WEFUESE, pS5S3 FARRYRIE MGV ik LS5 H6 7 MO O K 7, AT 515 oNO 1 i3 SR
AR AT TR mE, DL e ik [45]. pl16INK4a 1E 8 HPV IR B ACH &4, pl6INK4a 524Z%FH
PEXT /G HPV DNA HA & FEFER I GE 83%). R HPV FHE MR E 2 0L B R iR 2
PE, HECAADN pl6INK4a A B T B0 IR 70 7 AL, R sl i NFERR A Ah 78 PR IR XU A5 2. [46] PD-
L1 FRIE A Sl 1 e 1) S e ki B e o IMPREE Bon, PD-L1 BCA BHMETES(CPS) > 1 IR 250 B3,
HK B R B 2w TR RIEE (63.6% vs 25.0%) . IXHERAFT PD-L1 B 53t e s, Risaik
WRELEE AV, IR R RIS E FARINLE SR T [47].

2.4.2. BREERNRARE RS
TG AR FACS)IE LA I R Ry AR SRR L, I BA M A5 o R 2 W fit 1 R
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JET7 . WHFUR M FACS R B 250 & W S 45 iz 40 A8 SR AEV/AE3 (3R, il A% G 21
KA B O R kL, FAZBOARR I R IR ATIA 0.11%, BAA R AT IR E YAl ] H S (48] 7EIR S B,
X FAE SR ELZ WO B MEEAE AE  fa R R (MR 7 9 G3 . IMVEHR L) K8 AR AT FACS Al 240t
I AEVAE3, MM A, B BIRT BURIT A AL

2.4.3. T—RAUFNGS)HEAR

NGS HiA [N FH Al ol R BE R S 4E 708 TR o o B 2508 B 3 & R I M I B s A, 3@
it NGS A8 ik 83 41 2R ) o DRl S AR AE (B TP53. ERBB2 874%), 1] HRAG kb2 75 9 I e v bk B 5 4 7% (1)
TEALIEAR, NIRTT PRI L FUEHE[6]. MRAAR 2E AL G B G W A R A VA bk 2 4 e RS ek R P S I
NGS HIFEFE AR Sl E N E BN AT B, & T8 s R Y 208 12 5 S 2 .

2.4.4. BARFERER

AARTE AR B X G R8T DNA (ctDNA)FIE IR I 4 (CTC) I JE O I, ik Nok B kE(MRD)
1 R HA R ISR T G TF B [49]. STt FL R R, TEARSL RS I = R i B I 25 vp, T iR 1 (tumor-
informed) () ctDNA 6l JiE B Hi A% = AR I PR R B . Patel 25 AWTCHE N, ctDNA AEls BT U 8 Kk
PUH AT ] TR SR RS R 5, AR MR MVE YT OBLJT TH 1) 80 Re 2 B T S 15 2% . ctDNA e &R
B FEPERERS , BEIRER AR AR PE 2 BN IRIZ Z[50]. TEHIREARICTO N E RS ER T NE 2
BN “TUEHT” , SRR 28 SO b B RS B A OE[51]. RSk, @il %4 otDNA BtERE S
IR fER R 2, RRA B SIS A 1) A HEER S« 5 B3 otDNA MR 2R, #nkalE
PEFERS R ARARS, G PR IZE AR AT 396 338 4k 458 7 4% i 1 1 7 B S it 8149 5K 7 ILND o

RESTREMEABEZSENE, FR—I8brEEAL, W1 p53 7E HPV FHENE AL AR 284K,
HAAFBEFCR PD-L1 IR-URRHE(CPS BIE) AL —[6] [45]. FACS #AER % HARMUL LB 4%, NGS 1
A HAMRK, LR Z TN (6] [46]. BbAk, ZH00 FANZETFRUIBRARA, LA
TARATH SR AR TRV, BRE] T HAEIEYT 77 R HE R R EANME . A 450 2 2T B/
FEARTTE, B KFEA . BUREPEIR RIS S H2 Wik [45]. B, ¢ T pl6INK4a 5tk EL 45 56 7% (1 QK
AR FAFHE T AN R, ATRe SRR RNARHES N R AHE[46]. HPV BHPEIEF /R E HXTHR
TG, (HERTILRE, Joi HPV ARSI, ARdEr bk g /5 R A R S . L2 R, ps3 #
PD-L1 2 ysmfs PG R 1. p53 58 A PD-L1 1) S /KR IEAEAE S5 e i) EiR 28 1 &
BARM R AR R A . Uk, A FAEMSL W B s A T Bhhar, AeEB AL G BLG &
ARV . ARSRIR ETT M N R T 2 hs SV R B AL (i p e, BI85 o FAREDD . I K
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