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INTRODUCTION

Circulating tumor cells (CTCs) are a valuable biomarker for the diagnosis, prognosis, and ther-
apeutic management of gastrointestinal (GI) cancers. A major challenge in GI cancer treatment
is the high rate of metastasis, which significantly contributes to cancer-related mortality. CTCs
are crucial in the metastatic cascade, serving as indicators of tumor progression. Therefore, the
detection and molecular characterization of CTCs have prognostic potential for identifying
early-stage GI cancers and assessing metastatic probability, enabling timely treatment. More-
over, CTC analysis offers a minimally invasive method for real-time monitoring of tumors.
Clinicians can adjust therapeutic strategies accordingly by tracking changes in CTC count and
molecular profile. Despite this promising application, no standardized protocol for CTC isola-
tion in GI tract cancers has been established, which poses a barrier to routine clinical use. This
review explores the current CTC detection methodologies, their clinical relevance in GI cancer
management, and the potential integration of CTC analysis into personalized medicine. We
also discuss the challenges and future directions in CTC research, focusing on clinical valida-
tion and the development of standardized procedures to fully realize the utility of CTC count
for improving patient care.
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Fig. 1. Methods for the analysis of
CTCs and their clinical applications.
CTC, circulating tumor cell.
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CONCLUSION
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Table 1. Clinical Use of CTC in Gastrointestinal Cancer

nl(ljnj;lSer l?:;c:c(t)l/:))n Ifj:rllir:r Clinical significance Ref.
Esophageal - 69.4 72 CTC (+) in pre- or post-radiotherapy correlated [10]
carcinoma with poor PFS and lymph metastasis
- 27.8 90 CTC (+) associated with poor OS [11]
6.5 Mean 36.5 72 CTC (+) associated with poor OS and PFS [12]
- 85.2 61 [14]
2.0 Med 69.6 86 CTC (> 2) associated with poor OS and PFS [13]
Gastric carcinoma 19.5 Med 90.5 116 CTC (= 2) correlated with cancer malignancy [16]
54 Med 28.4 95 CTC (= 5) associated with poor clinical outcome of [17]
chemotherapy
- - 1,110 CTC (+) associated with poor OS, PFS and [18]
metastasis
- 88.3 86 HER2+ CTC (+) associated trastuzumab response [19]
- 383 115 HER2+ CTC (+) correlated with therapeutic [20]
resistance
7 Med 97.1 35 PD-L1+ CTC (< 20%) associated with poor PFS in [21]
ICI therapy
Pancreatic cancer 0-33 7.1 98 CTC (+) associated with poor OS and PFS [24]
4.9 Med 323 65 [25]
0-13 20.0 35 [26]
11 Med 96.3 136 CTC (+) associated with 1 year recurrence [29]
3 Med 65.0 100 Vimentin+ CTC (> 2) associated with RFS [30]
Colorectal cancer 4 49.2 130 CTC (+) associated with RFS [34]
2 Med 37.5 480 CTC (= 3) associated with poor OS and PFS [35]
0-90 64.3 42 [36]
2.77 Med 45.7 35 CTC number is higher in portal blood [37]
Hepatocellular 14.29 Mean 90.2 112 Increased CTC number associated with poor PFS [41]
carcinoma
1-34 66.7 123 CTC (> 2) associated with poor OS and PFS [42]
2 Med 26.9 26 [47]
0-86 95.4 195 Higher number of CTC associated with metastasis [43]
- 44.9 49 [45]
6 Med 95.7 47 PD-L1+ CTC (> 2) associated with poor PFS and [46]

OS in PD-1 inhibitors

CTC, circulating tumor cell; OS, overall survival; PFS, progression free survival; RFS, relapse free survival; Med, median.
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