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Abstract
Cervical, ovarian and endometrial cancers are common malignant tumors of the female reproduc-
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tive system, which seriously endanger women’s health. Ovarian cancer remains the most lethal dis-
ease of gynecologic malignancies, and the incidence is increasing year by year. For this malignant tu-
mor, it is important to improve the level of early diagnosis and strive for treatment time. The mor-
tality rate of gynecological malignant tumors in China is relatively high, mainly due to the lack of
early screening and diagnosis methods in China, and when it is found, most patients are in the mid-
dle and advanced stages. At present, there is a lack of effective detection methods for early detec-
tion and screening, recurrence monitoring, and treatment evaluation of gynecological malignant tu-
mors. Circulating tumor DNA (ctDNA) is the primary liquid biopsy method that provides minimally
invasive sample collection. They have shown diagnostic, prognostic, and predictive value in many
types of solid malignancies, and recent studies have attempted to elucidate their role in ovarian
cancer. This article introduces the biological characteristics of ctDNA and reviews its early diag-
nosis and screening of gynecological malignant tumors, efficacy evaluation, and prediction of re-
currence and metastasis.
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1. 51§

Wi, 1HENLAA 109 V14 whEge W ia B EiE, £ 3.31 /14 @it Tizdi[l]. EEMaRHE
i A2 B 300 O SLE AT B, I LR RR R R 2 BT, Hh e i R R TR RN R,
) RPN SS, (HOP B AU T 2R AR AR R HE R SR —, X M B BRI AR A i OB . 1R}
FERE AT BT . ARG R R A R BUR R R A R R, SRATFARL U7 T BUX
Se 77 S A o VR 2 B2 IR AR A T T AR I e B 3 2 SR, 8RS R A T JI R v 9 o PRz A e B 3 6
HHILZ M IAR 2], R SRR, (B RANEYT RIMURE W, Rl 2t T A0 Ll 12 Wi i B35 5
M. i, $OR TRED. FHAEIT . e EE TIRE B E AR EETZE N, AR 4
SUEREBYER RIS W hrilE, BEE MRS, UREERITRTASUERTR S 5 2907 W R R 80AIT
MiRZE, 16975 EERIALUERMELSEI . 9k, BEE R T B, 1§38 DNA [3] (circulating
tumor DNA, ctDNA)KIIE A A2 B gk 0] /1) e 75 %8 [4] - ctDNA S F8 i 20 BURE Jie 21 g
[ R BEAk DNA, 357545 5 SRR IR — B BL 415 2., RS S iR 421 i ef o CtDNA 2 —FhelE 5 A b
BN ATEE, UV REIIE . 28, BUSRTACRIRE EEE B TR, Ry EiRit T —
T 55 T 3REUFI R DNA KR . ASSCRT ctDNA 1 AEMREIE DL AE A RER IR R 5. pifE e
55 0 J VPAG 55 7 T HEAT 450
2. CtDNA B #4514

1948 4F, Mandel %5 N\ & R IMNR M HAA/EFTEE DNA R B, 1977 4F, Leon &¢Il i ) b IEH
NI, SR 56 25 1T rhiife 25 DINAA IR 5 1y HL-5 IR s R ST 20O 9K [3] . E 1989 4, Stroun 55 A [5]
feth, JERE A cFDNA ZK-F 138G N2 Hi i 40 M RE T 3 I 1) DNA [ —3B 23 5121, X384 cfDNA #
4N CtDNA. B R R R AL CtDNA WSS B ILRRE A b 43 29 ok, 2 UL v 4 L) 2 ISR B
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& CtDNA M EZRIE. IR RIRTT ctDNA 1 BRI B 5 ifed 8 & 52 IEAH R [6]. 7EIMLZKH, cfDNA
EHE HKEZN 140~170 ANIE T (op) I XUEE DNA Fr BR4L sk, X8 Fr By EE ok H 40 ctDNA &5 K
TR T A0 cFDNA #5318 B <145 bp BE2H AL, ctDNA FIEEE IR FE[7]. ctDNA mldid £
FRMLEIREBG AN 0 M@ R 4 MR T2 SRAER AR E I, 8 nT DL 52 22 54 i /M BV (EV) Hh
(35 14 - WA FURE T [8] - CDNA FE Z PP iE A br S B A E XS 7). TERE B A B ctDNA
(FRNBARTERD) A UL AR A 88—, AT DATE AP AR B IR B DRI A, DRI A e 25 vy 4 o AN 5 A e R
RS TR REIIT) DNA, AT 5 K PR byt /b 7 e 1) R g P S5 Jsf 1k 1 9] . 28—, Wl LAiEAk cfDNA,
FOURPEALT- S W 1 Jiggq 474, 1XA545 cFDNA W& ] FH T I I g 3 77 2 [10] 0 56 =, MBAE A 2 il 1,
FOVFAEBEA A TP S R AN S Wl 5 —TJ5TH, CtDNA mE f Btk HAETEA i 7 BTG 2
0.01%, PEIEFHAGTI IR AE, JCHAELER B [11]. [KIHE, ctDNA el 5 2 REE B T .

3. ctDNA B4

HHT, CtDNA fllG Zfris, Hph—S o R NEya . Bt EZ o . —ROHF
1o 5 & Bl XS N (dPCR) B, 55— 38 A AR PP (nNNGS) g Bl A I, 344 el &l e . e 4ikiE,
ANFEJTEEEINER REBSEERER T, Bk, 5 dPCR Al NGS & HABFAM L, #F PCR (M7iERA &
FERARHIRMPR(LOD) [12]. /L% dPCR 2y ctDNA F3 A4t 78 s i) RS, H— U Rem > 5 2 0
RAF, 1M NGS F AT LG % 22 Fl O AN B SN A3 R 048 . NGS SR i Bl $598 fE 3 I RAE, K I ctDNA
FEAHA 104 MNMEREFHSRASILR, MR 95 NER, JE/KFEAT 44 NFEA[13]. BE4P, NGS
BN 25 45 Jik DA 2 50 A e I TR L ARRAIE , AT B8 ey REBUEE[14]. TG aqiT, 1 f# ctDNA 2 #r A AR
J5 1310 JR PR X6 T U Wi AR PR 45 SR & SR E I [15]. T ctDNA 0TI NGS th Al LU R ), AT Ll IR
M. CEDNA 1% 73BT (14 ) 5 20 o X AN R AT, BR8N P AT . T
FEXEUA, PRt P DAE sk 0 783 5 1 AR 26 TRAL (1R g O R X 3 AT IR FE M P S S B v REBE . |h T4
SRR, BRI & SRR IZ .

4. ctDNA FEARMEMME SN A
4.1 BHICHEHE

KRR R, FeW. FiasT, RERREEMR G R i ocsE . FT ctDNA K4
TS A O IR [ R V2 Wit 7 A S AE VbR 4 . Bettegowda %5 AYE 7 51l B 5458 £ 3 1) /s
FEA R I, 100%[H) 535 B TR I EI I ctDNA [16]. 7 30 1461 iy Hgr vh A 24 151(80%) H 5 51 1 & 4
s S A 5 BITESEE et RILT ctDNA; AT, 78 27 B R EE T, A 8 Fl(27%)th KL T 54
[17]. Zhou ZE[1813RH, ERMHT UM 8L thIEFR cfDNA HIALTHEURE Sy 70%, 45 530 90%., ixXtess %
B, CtDNA 7T AR PR S 1 7K P 0 T B S0 RS Wi vl L2 10 . AR R, ctDNA T #5H4 ik
TFE NS W R E IS SR ctDNA 2B el AR N AR BT 5 N 50 20 225 VP Ak - B¢ [19] - Grassi
S NHITFE R I 20% (8/35 151 £ ) 45 34% (12/35 91) - 1A =5 P JESses 1) S8 35 A6 21 R 1T ctDNA [20]. F #ifF
FURIL, T EA HPV16 B HPV18 Kf 7 1t 5| ¥ (MR £ 7 PCR (ddPCR), AI{E 71.2%% 95.2%1) 5ixX £
97 5 3 DR 2R R % fr e 2 G I B A5 3R HPV DNA [21] [22] [23], 75 5 G 39 ml 4 B 1 e 251 i yeg v w46 1
F&iA 100% [24]. LA ERFFEERR, FEEREGEMERE b ctDNA Kl 1976 5 2 . 2 W7 b B BRI 1.

4.2. ctDNA R8N 5 7 g WA
ELRHIG P R 1 UM . T U8 PN B 1 BE6 7 M TSR S A B AR . E M ISR R Y
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F, S SRS A AN E R RO NG RR S, T ARIE R R R ANER, A DRI AR AR A
CA125 Fl CT i L4 By 75 75 Wi 055 175 R0 S 3 52 56 5 T AT 5k = SRR MR AR S 1, 5 100 A X e 4 A
AR R E B R . KEWFTREY, ctDNA /K5 R G 2 UIAH DS, Kk ctDNA 3 /2] F{E
TETT LI AR Y[25] [26] [27] AR 1 2 (A b B 7E 5 iR A8 K 0 R A% 0 B T v 1) =) PR Ak T
THEH CtDNA /K-F 5 R A4k 45 5:[28]. Akbari, Mohammad R [29]25 A\7E 47 4 Hvh R I T R4 5
PR, HTRIAR S MIE ) ctDNA. 47 835 R 15 51(31.9%) A B WL ak it b, Frf 15
BB EA T E]F) ctDNA. £ 31 151(68.1%) G 1l WAk B i kE i, 24 151 (77.4%) 58 3 ] Al 21
CtDNA. TEARLEI A T WAR WL B, S AN 2] ctDNA I EEAHEL, APLErEAR G REA A
TF) ctDNA [ B B AT KUK (HR 2.32; 95% Cl: 0.67~8.05), R X Fh 2 F %A it L (p =
0.18). XLLRIMKE, ctDNA BAEIERIIGIRBH, T LSRR ARERIRES TR DK, FIE NI EE
LM RIS AE TR R 1~ A B ST R BR[30], XTEEANBAFREAT | BRI AH 504, ZERASI A th, 7E 73% (32/44)
FIARFIREA 1 223 ctDNA BHE. 7EBAS B A1 C 1, ANAER K (L00% s Fgy 5 14 ) H~F- 34 5 10 M A
T R B A R R A ] ctDNA. TETF R 58 B ISR I (8] 20+~ Bh A7 R0 M 03 R ) 5 A7 A
CtDNA 2 5 KR FM 7 (HR: 17.6, p = 0.001 #1 p < 0.0001), 1M CA-125 FH{ A (p = 0.113 il p =
0.056). XF&H, AJ5 ctDNA MAFIERETGE, FIFRRICE R EFI. ctDNA TE RS R AR 5 e i)
H AR T CA-125, X ez BLR B, IS ctDNA W REA 2 T 1 B2 14 5P 55 238 19l PR 3% - Campitelli M.
ENFFFERIL3L], [ HPV 255 E N4 Fhric, 1T AERZEGS WM b W 1 5 2 38 1 i
JEH R E] ctDNA, I H ctDNA B3R B 7 Mg s 1% . BT AN S R e A A S #2 s — o
1, Zbs SR SR, 6 SSC AR B HLARE[32]. B T HVB TR 1 T fa A TSR (5 4F,
BT HPV AH G MR N ke B s S AT I R 52 K B8 2 7 B A o B35 00 o8 I bR 65 1) g 22 25
SRR IR IRR . A TF7CHE 1], ctDNA YA AT BE R HA BUS ANAIT & 0, NIaRE
i R MR YR T PR AEE B . RIVEAVLECAVRIT AL, BET ctDNA 5k MAF 5821 0S
FHIE, 1M ctDNA R A SCRILALHTIARYT 5 OS MM AH I . 4 ZURT ctDNA FER 41 25 5 o s —
vk, ASZE RS E R AR . — DATIEVEIG RIS [33], BAVEAL 5 MR BAFIH] ctDNA, &
i H 2 MO R R B TR T (1 R SR P vo ) SR 1 O B FR . TEJRZRI, B =ANEI 94 & s
H3REL 316 HESEMAEAEA . XL R ILFEW], S ctDNA 2347 ] AMEN ICB 1677 83 1 — % W i S ms
S AT E A A G

W 2 W7 R S R 1 R 22 A2 R ELME LAVR YT o RV TS DR R R i s 57, AR R M I R i
E IR E, WBIT T RRIUE B T SRR . ARRRE R I TR QR —
TR SRTT, CtDNA TEFR S IaRHERE1E YT 77 T (1280 e F 516 R A AR S A PR
5. REERE

BEAE HAR A R RAGIHT, ctDNA OOy S B A S T4, ctDNA Rl Bh 1 710
A AR IR, HPPE TS . VAT RCR, MRE B R M IE S VR TT R . AR T AR S I R R
AR, ctDNA AU E T g & 77 T B A, EMR 2 g e mZRIGIRNE . J817, ctDNA 1)
METIERAWIRER . KK, ctDNA BAHE XKL RIE ) @GR AT 5. HET ctDNA 34 T
W B, WEM %), BEREENIEIRN

&E 3k
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