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Abstract

Objectives: In patients with suitable conditions, complete resection is a poten-

tial curative treatment for lung metastases of colorectal cancers (CRC). Various

prognostic factors affecting survival have been reported in these patients. In

our study, the prognostic significance of CEA and CA19-9 tumor markers in

patients who underwent lung resection for CRC metastasis was researched.

Methods: Fifty-three patients who underwent lung resection for CRC metas-

tasis between January 2015 and July 2021 were included in the study. The rela-

tionship between preoperative and postoperative CEA and CA19-9 values,

survival times, tumor size, and preoperative CEA and CA19-9 levels were

investigated.

Results: Patients with high preoperative and postoperative CEA had shorter

survival (OS) compared with patients with lower values (p ≤ 0.001 and

p = 0.009, respectively). Disease-free survival (DFS) was also shorter in

patients with higher preoperative CEA values (p = 0.008). For patients with

higher preoperative and postoperative CA 19–9 values, OS and DFS were

shorter (p = 0.013 and p ≤ 0.001) and (p = 0.042 and p ≤ 0.001), respectively.

There was a weak positive correlation between preoperative CEA value and

tumor size (p = 0.008, Pearson correlation coefficient = 0.360). However, a

strong positive correlation between preoperative CA19-9 value and tumor size

was discovered (p ≤ 0.001, Pearson correlation coefficient = 0.603).

Conclusion: In our study, it was shown that preoperative-postoperative CEA

and CA19-9 levels in patients with metastatic colon carcinoma are associated

with overall survival.
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1 | INTRODUCTION

Colorectal cancer (CRC) is the most common malignancy
among gastrointestinal system cancers and is among the
leading causes of cancer-related deaths.1 Approximately
20%–25% of patients have distant metastases at the time
of diagnosis.2,3 In approximately 40%–50% of patients
who underwent resection and received adjuvant treat-
ments, metastasis may develop during the disease.4

Whereas the development of metastasis is accepted as the
main cause of death, the most common sites of distant
metastasis are the liver and lung.5 When left untreated,
the prognosis of metastatic cases is poor, with the median
survival being 5–9 months.6 Whereas the median survival
time is 20–22 months and 5-year survival is 5% in unre-
sectable metastatic colon cancers with systemic spread,
survival rates of longer than 5 years have been demon-
strated in approximately 50% of patients with resectable
pulmonary metastases.7 In lung metastases of colorectal
cancers, complete resection is a potentially curative treat-
ment if the primary tumor is under control, there is no
evidence of extrathoracic involvement, all nodules can be
removed with planned surgery, and the lung reserve is
suitable for resection.8

It is important to determine the prognostic factors
affecting survival in patients undergoing metastasectomy
for CRC. Tumor stage and carcinoembryonic antigen
(CEA) levels stand out as prognostic factors.9 However,
the prognostic effect of CA 19-9 in lung metastasis (can-
cer antigen) of CRC is not clear yet. For this reason, in
our study, besides CEA, the prognostic significance of the
CA19-9 tumor marker and its relationship with survival
was investigated in patients who underwent lung re-
section for CRC metastasis.

2 | MATERIAL AND METHODS

The data of 117 patients who underwent lung re-
section for CRC metastasis in our clinic between January
2015 and July 2021 was analyzed retrospectively. Demo-
graphic characteristics such as age, gender, comorbidity,
surgical procedures performed, preoperative and postop-
erative CEA, CA19-9 levels, number and size of resected
metastases, recurrence, and survival times were recorded.

Metastasectomy criteria were determined in accor-
dance with The National Comprehensive Cancer Net-
work (NCCN) guidelines.8 These criteria were:
(I) Complete resection based on the anatomic location
and extent of disease with the maintenance of adequate
function is required, (II) the primary tumor must have
been resected for cure (R0), (III) extrathoracic metastases
should not be detected, but resectable extrathoracic

metastases do not preclude resection. Complete
(R0) resection of the tumor was performed in the patients
in accordance with oncological principles. If possible,
wedge resection with safe surgical margins was preferred.
Because sublobar resections cause less loss of lung func-
tion compared with lobectomy,10 and this allows re-
applied pulmonary metastasectomy if needed in the
future. If the location of the lesion was not suitable for
wedge resection and the patient’s respiratory functions
were adequate, lobectomy was performed. In the histo-
pathological examination of patients who underwent
non-anatomical resection, the distance from the tumor to
the surgical margin was greater than 5 mm.

Patients with a diagnosis of CRC who underwent
curative surgical resection for their primary tumor, with
isolated lung metastases or with resectable extrathoracic
metastases, whose location of lung metastases could be
resected with adequate surgical margins (wedge re-
section or anatomical resections), and whose pulmonary
function tests were suitable for lung resection were
included in the study. Patients were excluded if extrathor-
acic metastases were detected radiologically and these
metastases were not resectable. Patients who had under-
gone enucleation were excluded because of the location
of the lesion, and pulmonary function tests were not suit-
able for a wider resection. This was because, unlike
wedge resection and anatomical resections, the enucle-
ation method could not provide safe surgical margins. In
addition, patients whose tumor marker values could not
be evaluated in the first month postoperatively because
they did not attend routine controls were also excluded.
Of the 117 patients who had undergone pulmonary
metastasectomy for CRC, data from 53 patients who met
the inclusion and exclusion criteria were analyzed.

Fasting venous blood samples (2 mL) were collected
from all patients on preoperative the day before the oper-
ation and postoperative first month. Tumor markers were
measured using the electrochemiluminescence immuno-
assay method. Serum CEA (carcinoembryonic antigen
electrochemiluminescence immunoassay “ECLIA”) and
serum CA 19-9 (carbohydrate electrochemiluminescence
immunoassay “ECLIA”) were all measured in the same
laboratory. All lab tests were performed in accordance
with the standard operating procedures. Analyzes were
performed on the day of sample collection, and tumor
marker levels were recorded. Cut-off values were
accepted as 5 μg/L for CEA and 27 U/mL for CA19-9.

In the first step of the study, the change in preopera-
tive CEA and CA 19-9 values in the first-month check-up
after metastasectomy was statistically analyzed.

In the second step of the study, patients were
divided into two groups: those with a preoperative CEA
value below and above 5 μg/L, as (Grouppre-CEA≤)
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(Grouppre-CEA>), respectively. Likewise, those with a
postoperative CEA value below and above 5 μg/L, as
(Grouppost-CEA≤) (Grouppost-CEA>), respectively. The rela-
tionship between preoperative and postoperative CEA
values and survival times was examined.

Patients with preoperative CA19-9 values below and
above 27 U/mL were categorized as (Grouppre-CA-19-9≤)
and (Grouppre-CA-19-9>), respectively. Likewise, patients
with postoperative CA19-9 values below and above
27 U/mL were categorized as (Grouppost-CA-19-9≤) and
(Grouppost-CA-19-9>), respectively. The relationship
between preoperative and postoperative CA19-9 values
and survival times was examined.

In the third and last step of the study, the correlation
between the tumor sizes of the patients and the preopera-
tive tumor markers, such as CEA and CA 19–9, was
investigated.

2.1 | Statistical analyses

Data were analyzed using the SPSS 26.0 (IBM statistics
for Windows version 26, IBM Corporation, Armonk, New
York, United States) and PAST (Hammer, Ø., Harper,
D.A.T., Ryan, P.D. 2001. Paleontological Statistics) soft-
ware packages. Quantitative data were expressed in
mean ± SD (standard deviation) and the median range
(maximum-minimum) values. Categorical data were
expressed in n (number) and percentage (%). The depen-
dent sample T-test and Wilcoxon test were used to com-
pare preoperative and postoperative dependent
quantitative parameters. The chi-square test, Student’s t-
test, and Mann–Whitney U test were used to evaluate the
statistical differences between the groups. Survival ana-
lyses were performed using the Kaplan–Meier method
and Loran (Mantel–Cox) test. Data were evaluated with a
95% confidence interval, and statistical significance was
based on a value of p < 0.05. Cox regression analyses
were performed, and hazard ratio values were deter-
mined for possible variables. P value <0.05 was consid-
ered significant.

3 | RESULTS

Whereas 40 (75.5%) of the patients were 60 years or older,
the mean age of all patients was 64.60 ± 9.33 (39–83)
years. Whereas 18 of the patients (34%) had a smoking
history of more than five pack years, all of the patients
who smoked were ex-smokers. When the metastatic
lesions in the lung were examined according to their
localization, it was determined that lesions were located
in the right lung in 34 (64.1%) patients, in the left lung in

17 (32.1%) patients, and in the bilateral lungs in two
(3.8%) patients. In 17 (32.1%) patients, it was determined
that most of the lesions were located in the lower lobe of
the right lung.

Sublobar resection was performed in 42 (79.3%)
patients, and anatomical resection was performed in
11 (21.7%) patients. Postoperative complications devel-
oped in six of 53 patients (%11.3). Of these, four were pro-
longed air drainage (longer than 7 days), and two were
arrhythmias. Whereas one metastasis was detected in
41 (77.4) cases, two metastatic foci were observed in six
(11.3%) and three or more in six of them. Whereas recur-
rence or metastasis developed in 19 (35.8%) of the cases
after the operation, 13 (68.4%) of these lesions were in
the lung, four (21.1%) in the liver, and two (10.5%) were
located in the colon. Whereas metastatic lesions were
observed to be 2 cm or more in 20 (37.7%) patients, the
mean tumor size of all patients was determined to be
18.13 ± 12.74 (1–70) mm (Table 1). Mortality developed
in 15 (28.3%) of the patients during the follow-up, and
the overall survival (OS) of the patients was found to be
52.38 ± 20.06 (2–72) months.

The mean preoperative CEA values of the patients
followed up with tumor markers in the preoperative and
postoperative first month were 10.07 ± 20.84 (1.22–107.4)
μg/L, and 16 (30.2%) cases were above the 5 μg/L refer-
ence value. In the first month postoperatively, the mean
CEA values were found to be 9.04 ± 27.74 (1.10–197)
μg/L, and it was above the reference value in 14 (26.4%)
cases (Table 1). Mean preoperative CA19-9 values were
found to be 18.88 ± 18.10 (0.5–99) U/mL and were above
the reference value of 27 U/mL in 11 (20.8%) cases. In
the first month postoperatively, the mean of CA19-9
values was found to be 17.09 ± 15.75 (0.5–92) U/mL, and
it was above the reference value in 9 (17%) cases
(Table 1). Although a decrease was observed in the mean
values of both tumor markers in the postoperative period,
this decrease was not statistically significant.

The mean preoperative CEA value of 15 (28.3%)
patients who developed mortality was 18.88 ± 32.29 (1.66
to 107.40) μg/L, whereas the mean value of those who
survived was 6.06 ± 13.12 (1.22–73.60) μg/L. The mean
postoperative CEA value in patients who developed mor-
tality was 10.02 ± 15.21 (1.39–60.86) μg/L, whereas the
mean value in survivors was 8.65 ± 31.52 (1.10–197)
μg/L. The mean preoperative CA19-9 value was 29.41
± 26.03 (0.5–99) U/mL in patients who developed mortal-
ity, whereas the mean value in survivors was 14.72
± 11.90 (0.5–56.11) U/mL. The mean postoperative
CA19-9 value was 23.97 ± 15.54 (1.81–49) U/mL in those
who developed mortality and 14.37 ± 15.18 (0.50–92)
U/mL in those who survived. Preoperative CEA, postop-
erative CEA, preoperative CA19-9, and postoperative
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TAB L E 1 Demographic characteristics of patients.

Variables Number of patients (n = 53) Rate (%)

Gender

Male 29 54.7

Female 24 45.3

Age

Under 60 13 24.5

Over 60 40 75.5

Average age (mean ± SD, range) (year) 64.60 ± 9.332 (39–83)

Localization of metastatic lesions

Right lung 32 39.5

Left lung 17 20.9

Bilateral lungs 16 19.7

Number of metastases

One 41 77.4

Two 6 11.3

Three or more 6 11.3

Tumor size

<20 mm 13 24.5

≥20 mm 40 75.5

Average size (mean ± SD, range) (mm) 18.13 ± 12.748 (1–70) mm

Surgical procedure

Anatomic resection 11 21.7

Sublobar resection 42 79.3

Relapse or metastasis

Present 19 35.8

Absent 34 64.2

Localization of relapse or metastasis

Lung 13 68.4

Liver 4 21.1

Colon 2 10.5

Mortality

Present 15 28.3

Absent 38 71.7

Preoperative CEA

High 16 30.2

Low 37 69.8

(mean ± SD, range) (μg/L) 10.078 ± 20.848 (1.2–107.4) μg/L

Postoperative CEA

High 14 26.4

Low 39 73.6

(mean ± SD, range) (μg/L) 9.041 ± 27.744 (1.1–197) μg/L

Preoperative CA19-9

High 11 20.8

Low 42 79.2

(mean ± SD, range) (U/mL) 18.884 ± 18.108 (0.5–99) U/mL

4 OZGUR ET AL.
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CA19-9 values were higher in patients who developed
mortality compared with those who survived (p = 0.004,
p = 0.035, p = 0.034, p = 0.015). In addition, the mean
preoperative CA19-9 value of 19 (35.8%) patients with a
tumor size of 2 cm or more was 29.00 ± 23.51 (2.80–99)
U/mL, whereas the mean value of those with a tumor
size less than 2 cm was 13.22 ± 11.09 (0.5–48) μg/L. Like-
wise, the postoperative mean CA19-9 value was 20.64
± 12.27 (4.90–48.87) U/mL in patients with large tumor
size, whereas it was 15.11 ± 17.25 (0.50–92) U/mL in sur-
vivors. Preoperative CA19-9 and postoperative CA19-9
values were higher in patients with tumor size of 2 cm
and above than in patients with small tumors (p = 0.002,
p = 0.028). When the patients were grouped according to
gender, number of metastases, recurrence status, and
smoking, no significant difference was observed between
the groups in terms of preoperative and postoperative
tumor markers.

Recurrence or metastasis developed in seven (43.8%)
of 16 patients with high preoperative CEA and in
12 (32.4%) of 37 patients with low preoperative CEA
levels. Recurrence or metastasis developed in four
(28.6%) of 14 patients with high postoperative CEA and
in 15 (38.5%) of 39 patients with low postoperative CEA
levels. Although a difference between the groups was
observed, it was not statistically significant. Recurrence
or metastasis developed in five (43.5%) of 11 patients with
a high preoperative CA19-9 value and in 14 (33.3%) of
42 patients with a low CA19-9 value. Recurrence or
metastasis developed in four (44.4%) of 9 patients with a
high postoperative CA19-9 value and in 15 (34.1%) of
44 patients with a low CA19-9 value. The difference
between the groups, though noted, was not statistically
significant.

The general survival of patients with high preopera-
tive CEA value was 26,57 ± 5.18 (3–58) months, and in
those with low CEA value, this period was 62.75 ± 3.73
(2–72) months, and this difference between the two
groups was statistically significant (p ≤ 0.001). The gen-
eral survival of patients with high postoperative CEA
value was 31.68 ± 7.03 (3–61) months, and for those with
low CEA value was 57.51 ± 4.10 (2–72) months, and this

difference between the two groups was statistically signif-
icant (p = 0.009) (Table 2). In patients with high preoper-
ative CEA value, disease-free survival (DFS) was 22.16
± 7.25 (2–58) months, whereas this period was 45.67
± 5.21 (1–72) months in cases with low CEA value. This
difference between the two groups was statistically signif-
icant (p = 0.008). The DFS of patients with high postop-
erative CEA value was 30.80 ± 7.68 (3–61) months and
40.34 ± 5.04 (1–72) months in those cases with low CEA
value. The difference between the two groups was not
statistically significant (p = 0.455) (Table 3).

The general survival of patients with high preopera-
tive CA19-9 value was 35.90 ± 8.87 (2–72) months, and
in cases with low CA19-9 was 54.58 ± 3.71 (2–68)
months. The difference between the two groups was sta-
tistically significant (p = 0.013). The general survival of
patients with high postoperative CA19-9 value was 19.88
± 5.16 (5–37) months, and in cases with low CA19-9 was
59.35 ± 3.75 (2–72) months. The difference between the
two groups was statistically significant (p ≤ 0.001)
(Table 2). The DFS of patients with high and low preop-
erative CA19-9 values was 24.78 ± 9.78 (1–72) and 38.74
± 4.01 (2–61) months, respectively. The difference
between the two groups was statistically significant
(p = 0.042). The DFS of patients with high postoperative
CA19-9 value was 8.44 ± 2.26 (1–17) months, whereas in
cases with low CA19-9 value was 44.12 ± 4.80 (2–72)
months. The difference between the two groups was sta-
tistically significant (p ≤ 0.001) (Table 3).

In addition, OS was 26.30 ± 4.20 (5–72) months in
patients with a history of smoking and 56.92 ± 3.89
(2–37) months in non-smokers. The difference between
the two groups was statistically significant (p = 0.013)
(Table 2).

The correlation relationship between the tumor
dimensions of the patients and the preoperative tumor
markers was investigated. Preoperative tumor markers
and large metastatic lesions were found to have a positive
correlation. Whereas a weak correlation was found
between preoperative CEA value and tumor size
(p = 0.008, Pearson correlation coefficient = 0.360)
(Figure 1), preoperative CA19-9 value was found to have

TAB L E 1 (Continued)

Variables Number of patients (n = 53) Rate (%)

Postoperative CA19-9

High 9 17

Low 44 83

(mean ± SD, range) (U/mL) 17.095 ± 15.755 (0.5–92) U/mL

Abbreviations: CA19-9, carbohydrate antigen 19-9; CEA, carcinoembryonic antigen.
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a strong positive correlation with tumor size (P ≤ 0.001,
Pearson correlation coefficient = 0.603) (Figure 2). It has
therefore been established that as the tumor size
increased, preoperative CEA and CA19-9 values
increased proportionally.

A lot of multi-module analyses have been per-
formed with the factors considered associated with
patients’ survival time, such as the number of metasta-
ses, recurrence, preoperative and postoperative CEA,

and CA19-9 values. As a result of the analysis, the risk
of death of CRC patients who had lung resection due
to metastasis is 29.17 times in patients with high CA
19-9 in the postoperative process and 5.4 times higher
in patients with high preoperative CEA value. In
patients with two or more metastases, the risk of death
was found to be 6.5 times, and in those with a tumor
size of 2 cm or more was found to be 2.1 times higher
(Table 4).

TAB L E 2 Overall survival (OS) analyses.

n (%) Survival (mean ± SD, range) (months) P-values

Preoperative CEA

High 16 (30.2%) 26.57 ± 5.18 (3–58) ≤0.001

Low 37 (69.8%) 62.75 ± 3.73 (2–72) -

Postoperative CEA

High 14 (26.4%) 31.68 ± 7.03 (3–61) 0.009

Low 39 (73.6%) 57.51 ± 4.10 (2–72) -

Preoperative CA19-9

High 11 (20.8%) 35.90 ± 8.87 (2–72) 0.013

Low 42 (79.2%) 68.49 ± 3.71 (2–68) -

Postoperative CA19-9

High 9 (17%) 19.88 ± 5.16 (5–37) ≤0.001

Low 44 (83%) 59.35 ± 3.75 (2–72) -

Smoking history

Yes 18 (34%) 26.30 ± 4.20 (5–72) 0.013

No 35 (66%) 56.92 ± 3.89 (2–37) -

Abbreviations: CA19-9, carbohydrate antigen 19-9; CEA, carcinoembryonic antigen.

TAB L E 3 Diseases free survival analyses.

n (%) Survival (mean ± SD, range) (months) P-values

Preoperative CEA

High 16 (30.2%) 22.16 ± 7.25 (2–58) 0.008

Low 37 (69.8%) 45.67 ± 5.21 (1–72) -

Postoperative CEA

High 14 (26.4%) 30.80 ± 7.68 (3–61) 0.455

Low 39 (73.6%) 40.34 ± 5.04 (1–72) -

Preoperative CA19-9

High 11 (20.8%) 24.78 ± 9.78 (1–72) 0.042

Low 42 (79.2%) 38.74 ± 4.01 (2–61) -

Postoperative CA19-9

High 9 (17%) 8.44 ± 2.26 (1–17) ≤0.001

Low 44 (83%) 44.12 ± 4.80 (2–72) -

Abbreviations: CA19-9, carbohydrate antigen 19-9; CEA, carcinoembryonic antigen.

6 OZGUR ET AL.
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4 | DISCUSSION

Pulmonary metastasectomy has become a commonly
accepted treatment strategy for many CRC patients with
metastases limited to the lung. Sakamaki et al.11 reported
in their studies in patients with pulmonary metastasect-
omy due to lung metastasis of CRC that the average

survival was 48 months. In our study, concurring with
the literature findings, the average survival was
52 months. In the literature, various factors affecting sur-
vival and prognosis in lung metastases due to colorectal
cancer have been reported. In these parameters, age, gen-
der, localization, stage of primary disease, level of pri-
mary disease, size of metastatic nodules, number of

F I GURE 1 Correlation relationship between preoperative carcinoembryonic antigen (CEA) value and tumor size.

F I GURE 2 Correlation relationship between preoperative carbohydrate antigen 19-9 (CA19-9) value and tumor size.

OZGUR ET AL. 7
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metastatic nodules, lymph gland metastasis evaluation,
recurrent metastases, preoperative CEA level, neoadju-
vant chemotherapy, type and number of neoadjuvant
chemotherapy sessions, and type and number of adjuvant
chemotherapy sessions received after surgical re-
section constitute the main parameters of life expectancy.
Gonzalez et al.,12 in a meta-analysis conducted to evalu-
ate the risk factors affecting survival in patients with lung
metastases of colorectal carcinoma, revealed four param-
eters as important predictors of poor outcomes after lung
metastasectomy. These synchronous lung metastases,
involvement of thoracic lymph nodes, presence of multi-
ple lung metastases and high preoperative CEA level. A
highly reliable biomarker in the screening, diagnosis,
follow-up, and prognosis of colorectal carcinomas has not
yet been determined. However, the search for markers
provides great benefits for the clinician and the patient,
despite varying sensitivity and specificity rates. In partic-
ular, the combined use of some markers has been shown
to provide significant benefits in these cases.

CEA is a high molecular weight glycoprotein and is
the most widely used tumor marker in colorectal cancer
patients.13 Nowadays, CEA level is considered as impor-
tant as tumor (T), lymph node (N), and metastasis
(M) (TNM) stage.14–19 However, even in colorectal carci-
noma patients with normal CEA levels, the recurrence
rate is more than 20%.20 Increased CEA concentrations
are rarely observed in the early stages of the disease but,
if detected, may indicate a negative prognosis.21 In the lit-
erature, it has been shown that an elevated CEA level
before lung metastasectomy is associated with a worse
prognosis in patients with colorectal cancer and lung
metastases.22–25 In our study, similar to the literature, it
was determined that the survival time was shorter in the
patient group with high preoperative CEA than in those
with low preoperative CEA values (p ≤ 0.001). Similar to
general survival, disease-free survival times were found
to be shorter in the patient group with a high preopera-
tive CEA value (p = 0.008). Whereas the OS time was
shorter in cases with high postoperative CEA
(p = 0.009), although there was a difference in terms of
disease-free survival, it was not statistically significant
(p = 0.455).

CA19-9 is a circulating antigen that functions as an
adhesion molecule and plays a role in tumor progres-
sion. It is not routinely used in CRC patients because it
is less sensitive than the CEA test.18 However, several
studies have suggested that analyzing CA19-9 and CEA
together may increase prognostic sensitivity.26,27 Lin
et al.28 stated that in patients with preoperative high
CA19-9 value in lung metastasis of CRC, disease-free
survival was shorter, and recurrence was higher in this
group. In our study, recurrence was detected in 45.5% of
patients with a high preoperative CA19-9 value. It was
observed that the survival time was shorter in the
patient group with high preoperative CA19-9 value than
those with low preoperative CA19-9 (p = 0.013). Similar
to general survival, the disease-free survival times were
shorter in the patient group with a high preoperative
CA19-9 value (p = 0.042). OS and disease-free survival
were also shorter in cases with postoperative elevated
CA19-9 (p ≤ 0.001). As a result of multi-module analyses
done in CRC patients who underwent resection for lung
metastasis, the risk of death was 29 times higher in
patients with high postoperative CA19-9, whereas in
patients with a high preoperative CEA value, it was 5.4
times higher.

In addition, preoperative CA19-9 and postoperative
CA19-9 values were higher in patients with a tumor size
of 2 cm and above than in patients with small tumors
(p = 0.002, p = 0.028). Also, it was determined that there
was a weak positive correlation between preoperative
CEA value and tumor size (p = 0.008, Pearson correla-
tion coefficient = 0.360) (Figure 1), and a strong positive
correlation between preoperative CA19–9 levels and
tumor size (p ≤ 0.001, Pearson correlation
coefficient = 0.603 (Figure 2).

5 | CONCLUSION

The prognostic importance of CEA values in primary
CRC is known. There are also studies on its prognostic
importance in CRC with lung metastasis. In our study,
the prognostic importance of preoperative and postopera-
tive CEA value was emphasized, again in line with the

TAB L E 4 Evaluation of factors affecting survival by Cox regression analysis.

Patient groups Hazard ratio %95 CL Lower–upper P-values

Postoperative CA19-9 ≥ 27 U/mL 29.7 2.8–294.9 0.004

Preoperative CEA ≥ 5 μg/L 5.4 1.2–22.9 0.021

Tumor size ≥20 mm 2.1 0.5–8.1 0.023

Metastasis count ≥2 6.5 1.3–32.6 0.022

Abbreviations: CA19-9, carbohydrate antigen 19-9; CEA, carcinoembryonic antigen.
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literature. The prognostic significance of CA19-9 has not
been clearly defined, and there are not enough studies in
the literature on this subject. The results of our study
showed that CA19-9 could be a prognostic factor at least
as good as the CEA value. In addition to this, tumor size
and CA19-9 show a stronger correlation. Data from this
study suggest that the CA19-9 value is an important prog-
nostic factor in CRC patients with lung metastases whose
primary tumor site is under control.

6 | LIMITATIONS

There are some limitations of this study that should be
kept in view when interpreting. Firstly, this is a retro-
spective and single-center study; therefore, the methodol-
ogy used cannot be generalized to other centers.
Secondly, the number of cases in the study was small but
sufficient for statistical evaluation.
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