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Abstract

Objective: To investigate the preliminary clinical value of dynamic monitoring of circulating tumor
DNA (ctDNA) in the identification of minimal residual disease (MRD), recurrence risk stratification
and therapeutic efficacy monitoring in postoperative patients with colorectal cancer. Methods: Clin-
ical data of 11 patients with colorectal cancer with complete information admitted to our hospital
from December 2021 to March 2023 were retrospectively analyzed. Peripheral blood ctDNA detec-
tion data were collected at multiple time points before and after surgery. Combined with imaging
examinations (CT/MRI) and clinical follow-up records, the correlation between ctDNA mutation sta-
tus and tumor recurrence and metastasis was analyzed, and the predictive role of dynamic ctDNA
changes in therapeutic efficacy and prognosis was evaluated. Results: Dynamic ctDNA monitoring
and clinical follow-up data of 11 colorectal cancer patients were retrospectively analyzed. Accord-
ing to ctDNA status, the patients were divided into a negative group (5 cases) and a positive group
(6 cases). No recurrence was observed in the negative group during follow-up. All patients in the pos-
itive group were confirmed to have tumor burden, including 5 cases of recurrence/metastasis and
1 case who achieved very early radical resection of minimally invasive lung adenocarcinoma under
the guidance of ctDNA. Positive ctDNA signals were detected a median of 2~4 weeks earlier than con-
firmation by imaging or pathology. The difference in disease detection rate between the two groups
was statistically significant (Fisher’s exact test, P < 0.001). Conclusion: This single-center, small-sam-
ple exploratory study suggests that dynamic ctDNA monitoring can effectively identify minimal re-
sidual disease after colorectal cancer surgery. A positive ctDNA result has an early warning value for
tumor recurrence, and can also provide molecular reference for clinical intervention and efficacy
monitoring of lesions unconfirmed by imaging. KRAS mutation may serve as a potential molecular
marker for postoperative recurrence risk assessment.
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Table 1. Detailed clinical characteristics of the patients

F 1 BEIFMEHE

%' e ! AT CtDNA 725 K 5l AT vl
1 43 FE il D897 TP53—PDGFRA (1) it RH A4
2 2 WK fE B RIEIT KRAS (0.39%—1.97%) JHF At 7% H
3 2 WiEfE TSR g DNMT3A () TEK 34
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5 1 MV E A GNAS (—id ) TER ¥
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Table 2. Comparison of disease detection in different ctDNA status groups
7 2. T ctDNA RASEMEFBIR BB R LR

A 1% Wi RBIE »TEE RO TR R #i2E k% P {E(Fisher)
CtDNA IIfi PR 141 5 0 0 5 0% 0.008
ctDNA 40 6 5 1 0 83.3%"

VE: HUESTERER, AN 100%.

CtDNA [PE4L(5 B): BEVIIHIA] O 9]t ISR 2 B A s BRI 2 R, o ZE 473 100%.

CtDNA BHTEZL(6 B1): B2 EKIFEBIENE: S PGS 1, 2, 4, 6, 12)Z 8 oUp B SEA7 75 W1
Wikke Jerhgw s 4 Mg VIR 5 12 o I e -

DTEER: 1BI(GS 8), HENREIE AR MBI, {2 ctDNA FFEEA 45 57 1L R AL (IDH1),
5E XUNA T2 2 R (Molecular Recurrence) .

Gt g R AUTEIS R R, FAPEASIR AN 83.3% (5/6), W2 & T HIPELL ) 0% (Fisher fff
PIMEA%, P =0.008). #7470 T R NNBIRBERETEA,, B A8 AR50 Ffirkar H 321k 100%.
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CtDNA 545 RPN E R di's 6 T 2023 45 6 H 29 H ctDNA Kl K Il KRAS 0.84% R 4%, 2023 4F
7 H 10 H CT $&/n Mg 8 & H i 72, ctDNA BIPER- T34 1 Bl 985 12 T 2025 42 6 H 12 H ctDNA
Kl & Bl KRAS 0.032%%874F, 2025 4F 6 /] 26 H CT KIIliEH, ctDNA FItERE F#4% 2 H: W5 1
T 2022 4 8 A 5 HAATRIAM 2] TP53 5848, ool Fraudt kg, ctDNA AFEEER I8 7T i 471 .
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3.4. FEHRIESHARATTIESLAY CtDNA $FE
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FRERA, EHMREBEER, 4 WBEILL tDNA BIIEERA, HJGs:H IR R4, R
o1 SR B
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RS HRAG, ctDNA K Il m] R — PG HARSEAFAE, I PR S Bl B A7 S 4 7 72k 9 4]
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CtDNA ZhZs e 8 B T GG FAR A I s MR Sk, R HAES B A G & B b i 2205 R A
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PE7R CIDNA AIYE NI R R 1) “ o0 T IESahs” o HAZOHUEIZE T, iR 4n M 7e 2 s 4 2 nl AR Fr)
SERT, CORZETT. RIEIEREL ctDNA EIFME M, Ktk ctDNA KAl 78 g 2k 2 (0 5L AR B R B4y
TR, AR ST 14 B R [1] [3].

X T CtDNA il H AR = FE J= DR AR (R BAR 8 AR R IS R ek ) 83 (AW s 4 5 4. 8),
T HB N E SN, GRS (R, A R IR R R R I R [8]. MR K ctDNA
KA MRD A71E 1) 40 FEdE,  $2m g v e AT I PRI P B, R4 % DI I ctDNA A
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DOI: 10.12677/acm.2026.1641308 793 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1641308

B

i KRAS 8745 R 4] 30%~40%[1145 FRAHTFT[9]. KRAS 3[R 545 A& 45 H i (1) S5 R B ¢4, HRADIRGS
LB TG MR IT S VIR G, KRAS S8 1 45 B iy J 3 R I 52 R ARG 40 35 1 1387 AR 1 BB 3 [ 10]
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MIFIEEH panel fF/E 25, ¥ 3547 551 ZERALM, #5717 MRD 158 JEF KM, AN Panel il 45
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[10].
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