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Background: The presence of distant metastases from colorectal cancer (CRC) does not preclude curative treatment. Early
detection of pulmonary metastases at a potentially curable stage could improve survival. The aim of the present study was to
assess the prognostic significance of commonly reported clinicopathologic features to identify high-risk patients who would
likely benefit from more intensive chest surveillance for pulmonary metastases.

Material and Method: A total of 351 consecutive patients, with surgical Stages I-11l colorectal cancer, who underwent
curative resection at Phramongkutklao hospital from 1999 to 2005, were followed regularly according to the established
guidelines with routine physical examination, serum carcinoembryonic antigen (CEA) and colonoscopic surveillance. Imaging
studies for detecting metastases were computed tomography (CT), plain film radiography, and ultrasonograpy. Clinical and
pathologic features were analyzed for their association with pulmonary metastasis.

Results: There were 145 patients who had been operated for longer than five years after curative intent surgery. Of these,
nineteen patients were lost to follow-up or died from other causes that were unrelated to colorectal cancer. Pulmonary
metastases were detected in 26 patients by either CXR or CT scan. Median time to pulmonary metastasis was 19 months (95
percent Cl, 12-35). According to an univariate analysis, with log-rank test, identified four factors associated with pulmonary
metastasis: Tumor stage T4, Nodal stage N2, elevation of serum CEA > 3.4 ng/ml and presence of lymphovascular
invasion(LVI). According to a multivariate analysis, with Cox regression, found an elevation of serum CEA > 3.4 ng/ml which
was an independent factor that was significantly associated with pulmonary metastasis (Hazard ratio (HR), 8.9; 95 percent
Cl, 3.6-22; p < 0.01). The present study revealed that 50 percent of patients who had more than one of these risk factors would
eventually develop pulmonary metastases

Conclusion: An elevation of serum CEA > 3.4 ng/ml was found as an independent factor that was significantly associated
with pulmonary metastasis whereas tumor stage T4, nodal stage N2 and presence of lymphovascular invasion(LVI) were not
independent clinicopathologic features associated with subsequent pulmonary metastases. Chest CT scan has greater sensitivity
than chest radiography in detection of pulmonary metastasis and should be considered as an imaging study of choice for
intensive chest surveillance for patients who had more than one of these risk factors.
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Colorectal cancer (CRC) is the second most
common visceral malignancy in industrialized countries;
the highest incidences are encountered in North
America, Australia, New Zealand, Europe and Japan®.
In Thailand colorectal cancer (CRC) is the third in
frequency in males after the cancers of liver and lung,
and the fifth after cancers of the cervix, breast, liver
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and lung for females®. Postoperative surveillance is
indicated in patients with colorectal carcinoma since a
large percentage of colorectal cancer patients eventually
develop metastatic or advanced disease following
resection of the primary tumor. Lung is the most
common site of extra-abdominal metastatic disease®.
Surgery for lung metastasis is the only potentially
curative treatment, with survival rates of 40% at 5 years
and 30% at 10 years reported in publications®®. The
aim of the present study was to assess the prognostic
significance of commonly reported clinicopathologic
features to identify high-risk patients who would likely
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benefit from more intensive chest surveillance.

Material and Method

The present study was reviewed and
approved by the Institutional Review Board of
Phramongkutklao Hospital. The authors performed a
retrospective review of data gathered from a prospective
cohort of 351 consecutive patients who were diagnosed
as surgical Stages I-111 colorectal cancer from 1999 to
2005. All patients were given regular follow-up after
accomplishing RO resection and completion of adjuvant
treatment, according to established guidelines with
routine physical examination, serum carcinoembryonic
antigen (CEA) and colonoscopic surveillance. Imaging
studies for detecting organ metastases were computed
tomography (CT), plain film radiography and ultrasono-
graphy. Standard pathologic analysis was performed
on all resection specimens. Each colonic tumor was
staged according to the AJCC Cancer Staging Manual,
7" edition®. Tumor locations were organized into two
categories: colon and rectum. Pathologic features, such
as tumor differentiation, mucinous component and
lymphovascular invasion (LV1) were documented. All
distant site metastases detected during postoperative
surveillance were identified. Pulmonary metastasis
was identified as clinical, radiologic and/or pathologic
evidence of disease in lungs. The records of each
patient were reviewed for age, sex, tumor location, tumor
stage, pathologic features of primary colorectal cancer,
type of surgery and the disease-free interval between
the resection of the primary colorectal lesion and the
appearance of local recurrence or metastatic disease.

Statistical analysis

Disease-free interval was calculated from date
of surgery to date of appearance of the pulmonary
metastases. Disease free survival was calculated using
the Kaplan-Meier method. Clinical and pathologic
features were analyzed for their association with
pulmonary metastasis. The log-rank test and Cox
regression analysis were used to identify factors
significantly associated with pulmonary metastases. A
probability value less than 0.05 was considered
significant.

Results

There were 145 patients who had been
operated for longer than five years. Of these, nineteen
patients were lost to follow-up or died from other causes
that were unrelated to colorectal cancer. Clinicopatho-
logic characteristics of 126 patients were summarized
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in Table 1. Pulmonary metastases were detected in 26
patients by either CXR or CT scan. Five-year disease
free survival for this cohort was 75.1 percent. Median
time to pulmonary metastasis was 19 months (95 percent
Cl, 12-35). Features such as tumor location, tumor size,
perforation, obstruction, histologic differentiation,
mucinous or signet-ring cell type and number of nodes
examined, were not found to be statistically significant
prognostic factors. According to univariate analysis,
with log-rank test, identified four factors associated
with pulmonary metastasis: Tumor stage T4, Nodal
stage N2, elevation of postoperative serum CEA > 3.4
ng/ml after surgery and presence of lymphovascular
invasion (LVI). According to multivariate analysis, with
Cox regression, found an elevation of postoperative
serum CEA > 3.4 ng/ml which was an independent
factor that was significantly associated with pulmonary
metastasis (Hazard ratio (HR), 8.9; 95 percent Cl, 3.6-
22;p<0.01) (Table 2). Features such as tumor location,
tumor size, perforation, obstruction, histologic differen-
tiation and number of nodes examined, were not
found to be statistically significant prognostic factors
in the present study. Five-year actuarial incidence of
pulmonary metastasis increased significantly with
increased numbers of risk factors (0 factors, 10.7%; 1
factor, 18.7%; 2 factors, 50%) as shown in Table 3.

Discussion

McCormack and Attiyeh estimated that 10%
of all patients with colorectal carcinoma develop
pulmonary metastasis and only 1% will develop solitary
metastasis®. Surgical resection remains an important
form of treatment for pulmonary metastasis that
improves the postoperative survival rate. In developed
counties, most centers select computed tomography
scans (CT scan) for postoperative chest surveillance
at 6 or 12 monthly intervals for the first two or three
years, combined with regular measurements of serum
carcinoembryonic antigen. However, in developing
countries, the optimal surveillance strategy is a matter
of debate. The high cost of sophisticated investigations
and the scarcity of resources are important matters that
have to be of concern for the selection of surveillance
strategy. In Thailand, chest radiography (CXR) has
routinely been used for postoperative chest surveil-
lance and chest CT scan will be performed only in high-
risk patients who would likely develop pulmonary
metastasis. Unfortunately, only 15-20% of patients with
pulmonary metastases have symptoms that reflect the
proximity of metastatic lesions to the central airways®.
Cough and hemoptysis are the most frequent
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Table 1. Clinicopathologic characteristics of patients

Factor Categories Number of patients (n = 126)
Age(yr) Median (min-max) 61.5 (30-88)
<50 25 (19.8%)
>50 101 (80.2%)
Gender Male: Female 67:59
Pulmonary metastases No 100 (79.4%)
Yes 26 (20.6%)
Lung only 16 (61.6%)
Multiple organs 10 (38.4%)
Tumor location Colon 68 (53.9%)
Rectum 58 (46.1%)
Histologic differentiation Well/Moderate 109 (86.5%)
Poor/Undiffentiated 17 (13.5%)
Tumor T stage T1-3 110 (86.3%)
T4 16 (13.7%)
Nodal stage NO-1 96 (76.2%)
N2 30 (23.8%)
Lymphovascular invasion Yes 50 (39.6%)
No 76 (60.4%)
Number of nodes examined <12 59 (46.8%)
>12 67 (53.2%)
Postoperative CEA >34 22 (17.5%)
<34 104 (82.5%)

Values are mean or absolute number (percent)

Table 2. Univariate and multivariate analysis of patient and tumor factors with disease free survival

Factor Category Univariate analysis Multivariate analysis p-value
Three-year Log-rank Hazard ratio
pulmonarymetastasis p-value (95% ClI)

(95% CI)
T stage T1-3 81.9% (73.1-90.7) 0.02 NA NA
T4 54.5% (39.5-69.5)
N stage NO-1 81.8% (72.7-91.1) <0.01 NA NA
N2 58.8% (56.5-61.1)

Lymphovascular No 84.6% (74.8-94.4) 0.02 NA NA

Invasion Yes 67.7% (51.2-84.2)

Postoperative CEA <34 84.9% (76.6-93.1) <0.01 8.9 (3.6-22) NA

>34 30.0% (1.5-58.4)

Table 3. Number of risk factors(lymphovascular invasion, tumor stage T4, and nodal stage N2) and pulmonary metastasis

Risk factors Pulmonary metastases Number (%) p-value
No Yes

0 factor 50 (89.3) 6 (10.7) <0.01

1 factor 39 (81.3) 9 (18.7)

2 or more factors 11 (50) 11 (50)
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symptoms. Fever, ill-defined chest discomfort and
paraneoplastic syndromes are occasionally seent-4,
Chest CT scan is recognized as an ideal investigative
tool to assess the presence of pulmonary metastases
due to greater sensitivity than chest radiography in
detection of pulmonary metastasis. Nevertheless, the
positive yield of CT scan in patients with a normal
chest x ray at the time of presentation, with potentially
resectable metastases from colorectal cancer is only
5%, For this reason, the use of CT scan as routine
postoperative chest surveillance does not provide a
worthwhile benefit in all cases. In addition this is too
expensive to be affordable in developing countries.
Postoperative chest surveillance with chest CT scan
should be selected in high-risk patients who would
likely benefit for more intensive chest surveillance. In
the present study, risk factors that were found
associated with subsequent pulmonary metastasis are
known as general poor prognostic factors for colorectal
cancer especially an elevation of serum CEA level which
was found as an independent prognostic factor.
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However, the authors have to realize that the higher
level of this biomarker shortly after surgery may be
caused by occult metastases that were not capable of
being detected before surgery and then gradually grow
until apparently found during the postoperative
surveillance period. With regard to other factors
such as lymphovascular invasion, adjacent organ
involvement, and nodal stage N2, although these were
not found as independent risk factors, the present
study revealed that 50 percent of patients who had
more than one of these risk factors would eventually
develop pulmonary metastases (Table 3). For this
reason the authors have to follow patients with these
poor prognostic features more intensively with high
index of suspicious. The result of the present study
would be helpful for a physician’s decision making in
performing intensive chest surveillance with chest CT
scan on a case to case basis.

Conclusion
Clinicopathologic features that are signifi-
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cantly associated with pulmonary metastasis after
curative resection of stage I-111 colorectal cancer are
tumor stage T4, nodal stage N2, presence of lympho-
vascular invasion and especially the postoperative
elevation of serum CEA level > 3.4 ng/ml. Chest CT
scan has greater sensitivity than chest radiography in
detection of pulmonary metastasis and should be
considered as an imaging study of choice for intensive
chest surveillance for patients who had more than one
of these risk factors.
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