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Abstract

Objective

At the time of diagnosis, 20% of colorectal carcinomas
(CRC) are metastatic, and 1-9% of these metastatic
patients have lung metastasis. Current guidelines
recommend thoracic computed tomography (TCT)
for preoperative staging, but this is costly and
involves significant radiation exposure. Additionally,
in most cases, the treatment plan does not change.
Therefore, a comparison between chest X-ray (CXR)
and computed tomography (CT) in patients with CRC
was conducted.

Material and Method

In this study, 630 patients admitted to our hospital
between May 2019 and May 2023 for CRC were
retrospectively screened. According to follow-up
records, the presence of lung metastasis was confirmed
based on biopsy, CT, and/or PET/CT results. Thirteen
patients with lung metastasis were classified as Group
1, and 31 patients without lung metastasis, identified
using propensity score matching, were classified as
Group 2, totaling 44 patients for analysis.

Correspondence: H.F.M. /fahri_martli@hotmail.com
Received: 27.08.2024 - Accepted: 23.12.2024

Results

Preoperative screening revealed that metastatic
lesions were detected by CXR in 4 out of 13 patients
in Group 1, with an average lesion diameter of 1.5
cm (min: 0.5, max: 5.0 cm). The average diameter of
lesions detected by TCT in the remaining 9 patients,
which were not visible on CXR, was 7 mm. The
sensitivity and specificity of TCT and CXR were found
to be 30.77% and 100%, respectively (Table 2). The
positive predictive value and negative predictive value
of CXR were 100% (39.76%-100%) and 77.50%
(70.57%-83.19%), respectively.

Conclusion

Although current guidelines recommend TCT for
screening, our study found that TCT did not lead to a
change in the treatment plan for patients. The use of
TCT in the staging of CRC patients may need to be
reconsidered.
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Introduction

Colorectal carcinomas (CRC) are the third most
common type of cancer worldwide, with 20% of
patients being metastatic at the time of diagnosis
(1). Among metastatic cases, only 1-9% involve lung
metastases (2—4). Inthe diagnosis and follow-up of lung
metastases, posteroanterior chest X-ray (PAACG),
computed tomography (CT) (whether high-resolution
or not), and positron emission tomography/computed
tomography (PET/CT) are used, with CT having high
sensitivity in detecting metastases (5). However, due to
the relatively low incidence of lung metastasis in CRC
patients, the use of thoracic computed tomography
(TCT) is not highly recommended (2,6).

Another issue with TCT is that it detects nonspecific
nodules in 20-30% of cases, which are rarely malignant
(5,7). Consequently, the detection of nodules on TCT
rarely leads to a change in the treatment paradigm
(7). Therefore, the routine use of TCT for screening
purposes in all CRC cases presents challenges such
as time consumption, additional costs, and radiation
exposure. Some studies have found TCT screening
to be ineffective based on these factors (8,9). For
similar reasons, PET/CT is recommended only in
special circumstances, such as when CT, magnetic
resonance imaging (MRI), and contrast agents
are contraindicated, or to assess suspicious areas
identified on CT/MRI (6).

At our center, routine TCT is requested for CRC
patients by guideline recommendations. This study
aims to evaluate the necessity and utility of imaging
methods for detecting lung metastases in patients
diagnosed and treated at our center.

Material and Method

In this study, patients admitted to our hospital between
May 2019 and May 2023 for CRC were retrospectively
screened. Ethical approval numbered E1-23-3547 was
obtained from the Ethics Committee of the Hospital for
this study. Demographic data, laboratory, radiological
parameters, and pathology reports of the 630 patients
admitted during this period were examined, and their
stages were determined. The patients' treatment
processes were then reviewed, and their follow-up
records were examined.

The lung metastasis status of CRC patients was
obtained from oncological follow-up records. The
presence of lung metastasis was confirmed based on
biopsy, CT, and/or PET/CT results. Thirteen patients
with lung metastasis were classified as Group 1,
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and 31 patients without lung metastasis, identified
using propensity score matching, were classified as
Group 2, totaling 44 patients for analysis. The chest
X-rays and computed tomographies of the patients
were re-evaluated by a radiology specialist working
specifically in this field. The location, size, and PET/
CT involvement of the nodules in the radiological
examinations were re-evaluated.

The clinical features, laboratory values, radiological
examinations, and treatments of patients diagnosed
with lung metastasis were examined in their
subsequent follow-ups.

Statistics Analysis

Descriptive statistics were used to summarize the
demographic and clinical characteristics of the
patients. Continuous variables were expressed as
mean = standard deviation (SD) or median (IQR)
depending on the distribution. Categorical variables
were expressed as frequency and percentage. Data
analysis was performed using SPSS (Statistical
Package for Social Sciences) version 26.0. The
normality of continuous variables was evaluated
using the Shapiro-Wilk test. Descriptive statistics were
presented to provide a comprehensive overview of the
data. Since the study was observational and did not
include group comparisons or hypothesis testing, no
inferential statistical tests were performed.

Results

The average age of the 44 patients included in the
study was 64 years (min: 42, max: 82), with 17 (38.6%)
female and 27 (61.3%) male patients. The average age
of patients in Group 1 was 60 years (min: 45, max: 73),
and in Group 2, it was 65 years (min: 42, max: 82).
When looking at the tumor localization of the patients,
the tumor locations in Group 1 and Group 2 were
as follows: cecum and ascending colon, transverse
colon, descending colon, sigmoid colon, rectum; with 5
(38.5%) and 12 (38.3%), 0 (0%) and 1 (3.2%), 0 (0%)
and 2 (6.4%), 1 (6.9%) and 4 (12.9%), 7 (53.4%) and
12 (38.3%) respectively. According to the preoperative
CT TNM classification, the number of patients with
T1 tumors in Group 1 and Group 2 were 0 (0%) and
3 (9.7%), T2 tumors were 0 (0%) and 2 (6.5%), T3
tumors were 7 (63.6%) and 20 (64.5%), and T4 tumors
were 4 (36.4%) and 6 (19.4%) respectively. In the
pathology specimens, Group 1 and 2 had 3 (27.3%)
and 16 (51.6%) NO patients, 6 (54.5%) and 9 (29.0%)
N1 patients, 0 (0%) and 3 (9.7%) N2a patients, and
2 (18.2%) and 3 (9.7%) N2b patients respectively
(Table 1). All patients with lung metastasis detected on
preoperative scans also had liver metastasis.
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Preoperative screenings revealed that metastatic
lesions were detected by CXR in 4 out of 13 patients

Demografic Characteristics of Patients
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in Group 1, with an average lesion diameter of 1.5
cm (min: 0.5, max: 5.0 cm). The average diameter
of lesions detected by TCT in the remaining 9
patients, which were not visible on CXR, was 7 mm.
In two of the metastatic patients, the diagnosis was
confirmed by biopsy, and the rest were confirmed to
be metastatic by PET/CT. None of the patients with
lung metastasis underwent lung resection. Nine of
the patients underwent palliative surgery, and three
symptomatic patients underwent palliative/resective
surgery. The concordance analysis between TCT
and CXR in detecting lung metastasis showed a
kappa value of 0.760, indicating high concordance.
The sensitivity and specificity of TCT and CXR were
found to be 30.77% and 100%, respectively (Table 2).
The positive predictive value and negative predictive
value of CXR were 100% (39.76%-100%) and 77.50%
(70.57%-83.19%), respectively (Figure 1).

N Lung Metastasis + Lung Metastasis -
N | Mean | Min | Max | Column% | N | Mean | Min | Max | Column%

Age 13 60 45 73 31 65 42 82

Female 7 53,8 10 32,3
Gender

Male 6 46,2 21 63,7

Rectum 2 15,4 10 3783

Rectosigmoid 5 38,5 2 6,5

Hepatic Fleksura 0 0 7 22,6

Sigmoid Colon 1 7,7 4 12,9
Tumour | o onic Fleksura | 4 30,8 1 3,2
Localisation

Caecum 1 7,7 4 12,9

Ascenden Colon 0 0 1 3,2

Descenden Colon | 0 0 1 3,2

Transvers Colon 0 0 1 3,2

T1 0 0 3 9,7

T2 0 0 2 6,5
T Stage

T3 7 63,6 20 64,5

T4 4 36,4 6 19,4

NO 3 27,3 16 51,6

N1 6 54,5 9 29
N Stage

N2 0 0 9,7

N3 2 18,2 3 9,7
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Cohens Kappa Statistics
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X-Ray Metastasis
Negative Total Kappa Sensitivite % | Spesifite %
Negative | Positive
Negative 31 0 31
TCT Metastasis
Positive 4 9 13 k:0.760 69.2 100
Total 35 9 44
Discussion later. In the present study, TCT was performed on alll
630 patients, but only 13 had lung metastasis, and
Even though current guidelines and literature these patients continued with adjuvant chemotherapy,

acknowledge the rarity of lung metastasis and the lack
of impact of thoracic computed tomography (TCT) on
treatment modalities, TCT is still recommended for
preoperative staging (6,10,11). However, in this study,
it was observed that TCT did not have any effect
on surgical treatment strategies at the time of initial
diagnosis.

The primary goal of staging in colorectal cancer (CRC)
and other cancers is to select the most appropriate
treatment method for the patient (7). TCT has been
reported to detect metastases with high sensitivity
(73%) and specificity (74%) (12—14). This is attributed
to TCT's ability to reveal even 2-3 mm nodules in
appropriate slices of the lung. The problems that
arise here are that TCT also shows nonmetastatic
and insignificant lesions in the lungs and that these
small lesions are not always easily identifiable,
necessitating additional procedures (5,14). In patients
with indeterminate lung lesions, three different
approaches are followed: (1) incisional or excisional
biopsy of the lesion, (2) performing PET/CT, and
(3) follow-up with re-evaluation when the lesion
exceeds 1 cm (3,15,16). Most CRC patients with
lung metastasis already have liver metastasis, initially
receive adjuvant chemotherapy, and only 21.1-32.5%
undergo metastasectomy (6,17,18). Additionally, the
treatment plan for patients with lung metastasis rarely
changes, and definitive treatment for lung metastasis
is typically received by the patient only after a certain
period (3,7,19). In the study conducted by Grosman
et al. (7), out of 200 patients, lung metastasectomy
was performed in only 2 patients ten months after the
initial diagnosis. Similarly, in a study by Lazzoron et
al. (3) involving 223 patients, metastasectomy was
performed in only 5 patients, on average, one year

S0

with no lung metastasectomy performed.

In colorectal cancers, the rate of lung metastasis
without liver metastasis is reported to be 5-6%, while
in rectal cancers, this rate is reported to be 10-18%
(7,19,20). In the study conducted by Kim et al. (21), it
was reported that patients with lymph node metastasis
might have lung metastasis without liver metastasis.
Contrary to the literature, in this study, all patients with
lung metastasis had liver metastasis, and no significant
difference was found between rectum-rectosigmoid
cancers and other colon segments regarding lung
metastases. In another study conducted by Brent et
al. (5), 439 patients were prospectively examined,
and among them, 45 had indeterminate pulmonary
nodules, with only 5 of those having lung metastasis.
All patients with lung metastasis were reported as
N1 or N2. In another study conducted by Kim Hye
et al. (19), it was reported that the rate of pulmonary
metastasis was higher in T3-T4 tumors and in cases
with positive lymph nodes. In the study by Lazzoron
et al. (3), the risk of lung metastasis was reported
to be 11 times higher in patients with T4 tumors
compared to those with T1 tumors. Although Hogan
et al. (2) found no statistical difference between T
stage and lung metastasis in their study, the rate of
lung metastasis was higher in T3-T4 tumors, and the
rate of lung metastasis was statistically higher in cases
with lymph node metastasis. In the present study,
all thirteen patients with lung metastasis had T3-T4
tumors, but five had no suspicious lymph nodes in
their preoperative imaging.

Although posteroanterior chest X-ray (PAACG) is
considered a primitive examination, it can detect
lesions as small as 7-8 mm and identify them with a



sensitivity of 33-73% (12,13,19). These lesions have
a false negative rate of about 20%. However, this rate
can be reduced further with repeated imaging (22,23).
Despite this disadvantage of PAACG, in a study by
Mclintosh involving 403 CRC patients, only 3 out of
7 patients with lung metastasis were not detected by
PAACG (24). In another study by Povoski involving 100
patients, only 4 out of 11 patients with lung metastasis
were not detected by PAACG (12). In another study
by Kronawitter, 202 patients with negative PAACG
were examined, and 10 of them were found to have
lung metastasis on TCT (25). Similarly, in this study,
only 4 out of 13 patients with lung metastasis were
not detected by PAACG, and the sensitivity rate was
found to be 69.2%.

Although TCT does not change the treatment plan at
the time of initial diagnosis, lung metastasis usually
emerges approximately fifteen months after the initial
diagnosis (26). During this period and afterward, it
is recommended that patients be followed up with
computed tomography. The use of TCT in diagnosis
and follow-up increases the radiation exposure that the
patient receives, and when contrast-enhanced scans
are performed, there is a risk of contrast nephropathy
and contrast allergy. Requesting TCT in patients with
T3-T4 tumors, those with lymph node metastasis
(radiologically or pathologically), and after positive
findings on PAACG will not only reduce these types of
complications but also unnecessary costs.

The most significant limitation of this study is that
it is a retrospective study, and as a result, some
information may be missing, and the sample size
is limited. Another limitation is the small number of
patients diagnosed with lung metastasis. Therefore,
the number of patients without lung metastasis to be
compared was kept small for the propensity score
match analysis. Determining the necessity and cost-
performance relationship of TCT with prospective
randomized studies would be more valuable.

Conclusion

Although current guidelines recommend thoracic
computed tomography (TCT) for screening purposes,
the detection of indeterminate nodules and the fact
that lung metastasis rarely alters the treatment plan,
coupled with the observation that most nodules
detected on TCT are also visible on posteroanterior
chest X-ray (PAACG), make the use of TCT as a first-
line investigation still problematic. It may be considered
to request TCT as an additional investigation in
patients who have nodules detected on PAACG, those
with T3-T4 tumors, and those with liver metastasis, to
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minimize radiation exposure.
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