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Detection of circulating tumor cells in
patients with non-small cell lung cancer
during perioperative period by real-
time fluorescent quantitative RT-PCR
using carcinoembryonic antigen as

marker
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Abstract AIM To assess whether surgical manoeuvre or
resection of lung cancer could lead to haematogenous dissemina-
tion of malignant cells to monito the quantity and timing of the
shedding of lung cancer cells into the circulation of patients by
fqRT-PCR before during and after surgery and to determine the
relationship between the sequence of vessel ligation and the
haematogenous dissemination of cancer cells during operation.
METHODS Sixty-nine peripheral blood samples were collected
1 d before operation during operation and 7 d after operation from
23 consecutive patients with non-small cell lung cancer who
underwent surgical resection with curative intention. All patients
were randomly assigned before the operation to 2 surgical proce-
PV-first
Additionally 10 patients with benign

dure groups according to the order of vessel ligation
group and PA-first group .
lung disease served as control subjects undergoing surgical resec-
tion. All the peripheral blood samples were subjected to fqRT-
PCR with carcinoembryonic antigen as marker. RESULTS The
level of CEA mRNA in peripheral blood PB ascended conti-
nuously within this period. The postoperative value D,
nificantly higher than that of preoperaion D_; P =0.000

P =0.000 . There was a

striking difference between adenocarcinoma and squamous carci-

was sig-

and that of operative day D,
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noma P =0.0375 . The values of CEA mRNA in PB between
PV-first group and PA-first group were significantly different P =
0.045 . At the same time there was a correlation between pre-
operative T-stage and perioperative CEA mRNA in PB P =
0.025 . Among the 23 cases 10 cases were positive 43.5% .
Both the control subjects and the volunteers were negative. CON-
CLUSION A considerable proportion of patients who appear to
have resectable non-small cell lung cancer might be regarded as
having systemic disease which is often undetectable by current
tumour staging method. CEA-expressing tumour cells are dissemi-
nated mostly postoperatively which may potentially be the source
of recurrence or metastases. Surgical manipulation can promote
the release of tumour cells into the blood stream but the ligation
of PV before the ligation of the PA may partly prevent such release
during surgery.
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Trizol Reagent Invitrogen Cat#15596-026
PBMNs RNA. Ay.. RNA
Ao wn’Asg0 o RNA 10 g/L
1.2.2 CDNA RNA 70C 5 min.
18 pL 1 xRT 50 mmol/L Tris-
HCl pH 8.3 75 mmol/L KCl1 3 mmol/L MgCl,
0.5 mmol/L dNTP 1 pL RNasin
200 U MMLV Promega
37°C 30 min.
1.2.3 Primer Express PE Ap-
plied Biosystems Taqman . CEA

5" — 3" GCCTTGA-
CAAAACGTTCCTGG 5'—=3" GAACGG
CGTGGATTCAATAGTG. CEA 5'—3'
AGTCTCCCTCGGCCGCTCCCCA. 199 bp
s .
1 23
/ pTNM
T N
1 /52 2 0 I
2 /59 2 2 m
3 /66 3 2 m
4 /170 / 1 0 I
5 /12 / 2 0 I
6 /67 / 1 0 I
7 /12 / 2 1 Il
8 /51 / + 3 2 I
9 /53 / 2 0 I
10 /62 / 3 0 I
11 /65 / 2 0 I
12 /49 2 1 I
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14 /54 / 3 2 m
15 /11 1 0 I
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18 /66 / 3 0 I
19 /13 / 2 1 Il
20 /54 / 2 0 I
21 /54 / 1 0 I
22 /57 / 1 1 I
23 /58 / 3 2 I
1.2.4 Taqman PCR PCR
43 pL PCR 10 mmol/L Tris-
HCl pH 8.4 50 mmol/L KCl 1. 5 mmol/L
MgCl, 0.2 mmol/L dNTP 5 pL CDNA 2 U Taq
DNA Promega 0.4 pmol/L
95C 5 min
35 95C 30 s 62°C 20 s 72°C 20 s.
72C 10 min . PCR
LC-5 RNA
/
CEAmRNA .
ABI Prism 7000 Perkin-Elmer Ap-
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