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Pulmonary Metastases after Curative Re-
section in Patients with Colorectal Carci-
nomas

In Ja Park, M.D., Hee Cheol Kim, M.D., Gang Hong Lee,
M.D., Chang Sik Yu, M.D., Tae Won Kim, M.D.", Heung
Moon Chang, M.D.", Dong Kwan Kim, M.D.?, Seung Il
Park, M.D.”, Jin Cheon Kim, M.D.

Colorectal Clinic, Asan Medical Center and Departments of
Surgery, ‘Internal Medicine and “Thoracic Surgery, University of
Ulsan College of Medicine, Seoul, Korea

Purpose: Pulmonary metastases from colorectal carcinomas
have been reported to occur in 10% of all patients who
undergo a curative resection. A number of studies have
reported aggressive treatments, including lung resection, for
pulmonary metastases that appear to prolong the survival
in selected cases. The aim of this study was to assess the
clinical characteristics, and the prognostic factors of
pulmonary metastases, as well as the outcomes after
resection of the pulmonary metastases.

Methods: A retrospective study was performed on 104
patients who presented with primary pulmonary metastases
without metastases in other organs after a curative resec—
tion for a colorectal carcinoma between January 1994 and
December 2000 at Asan Medical Center. Pulmonary metas—
tases were diagnosed by using serial changes in the chest
X-ray and the CT. Univariate (log—rank) and multivariate
(Cox’s model) analyses were employed to identify the
prognostic factors.

Results: The mean interval between colorectal resection
and pulmonary metastases (disease—free interval) was 22
(range: 4~64) months. Fifty—eight of 104 patients had
pulmonary metastases originating from rectal cancer. More
than half of the patients (55.7%) had bilateral multiple
metastases. Fifty—six of 104 patients underwent chemo—
therapy, 28 conservative therapy, and 20 a pulmonary
resection with the extent of the resection varying from a
wedge resection of the metastatic nodule to a lobectomy.
Prolonged survival was associated with serum CEA levels
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at the diagnosis of the metastases (P=0.02) and with the
type of treatment (P<0.01).

Conclusions: The s—CEA level at the diagnosis of the
pulmonary metastases appears to be a reliable predictor of
survival in patients with pulmonary metastases from
colorectal cancer. Resection of the pulmonary metastasis in
colorectal cancer may significantly prolong survival. Thus,
aggressive therapy, including surgery, should be considered
for pulmonary metastatic tumors in selected groups. J
Korean Soc Coloproctol 2003;19:307—313

Key Words: Neoplasm metastasis, Treatment outcome, Car—
cinoembryonic antigen, colorectal neoplasms, Lung
neoplasms
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ZHol= N1 (53.8%)°] 7H3 ©tom, AJCC H712=
76.9% 7t M7 (k. 2282 B3l = thF7E(81.7%)
o] {3} e FTTE 3 AXP o= UERTH o

Aol dZAY e 3 H o] TR Hi F
W717Ee 22 (4~64)7fEolem, 2% 12709 o)A
of Aoz} wAE B$-7} 684 (65.4%)ATE o] ¥
L Y=ol gty Ad=2 TS AU HE 2k
3, d=Fol A3 Aol Pl WdE et ¥

Table 1. Characteristics of the primary cancer and pulmo-
nary metastasis

No. (%)
Primary cancer
s-CEA* at primary disease (ng/ml)
<6 56 (53.8)
6~20 32 (31.9)
>20 16 (15.3)
Location
Colon 30 (28.8)
Rectum 74 (71.2)
Stage
II 24 (23.1)
I 80 (76.9)
Differentiation
Well/Moderately 85 (81.7)
Poorly/Mucinous 19 (18.3)
DFI' (mo)
<12 68 (65.4)
>12 36 (34.6)
Pulmonary metastasis
s-CEA at metastasis (ng/ml)
<6 49 (47.1)
6~20 25 (24.0)
>20 3 (28.9)
Number of metastases
1 33 (31.7)
2 or3 12 (11.5)
>3 59 (56.7)
Size of metastases (cm)
<1 43 (41.5)
1~3 55 (53.6)
>3 6 (5.9
Location
Right 30 (28.8)
Left 15 (14.4)
Both 59 (56.3)
Mediastinal lymph node metastases
No 91 (87.5)
Yes 13 (12.5)

. . . + .
*s-CEA = serum carcinoembryonic antigen; DFI = disease
free interval.
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Table 2. Predisposing factors for pulmonary metastasis

% P-value
Sex NS
Male 43
Female 3.5
Age (yr) NS
<60 4.6
>60 32
Location 0.002
Colon 4.8
Rectum 2.7
Differentiation NS
Well/Moderately 4.0
Poorly/Mucinous 6.5
T stage NS
T2 2.9
T3 5.1
T4 6.8
N stage NS
NO 1.9
N1 9.2
N2 5.0

*NS = not significant.
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Table 3. Comparison between resection group and non-r
esection group for pulmonary metastases

Resection  Non-resection P-value
(N=20) (N=84)
Sex
Male 14 (70) 51 (60.7) 0.446
Female 6 (30) 33 (39.3)
Mean age (yr) 55.6+7.0 57.7+109  0.010
DFI* (mo)
<12 4 (20) 20 (23.8)
>12 16 (80) 64 (76.2)
s-CEA" (ng/ml) 0.140
<6 14 (70) 35 (41.7)
6~20 2 (10) 23 (27.3)
>20 4 (20) 26 (31.0)
Number <0.001
1 13 (65) 20 (23.8)
2 or3 5 (25) 7 (8.4)
>3 2 (10) 57 (67.9)
Size (cm) 0.001
<1 2 (10) 41 (48.8)
1~3 16 (80) 39 (46.4)
>3 2 (10) 4 (4.8)

. . + .
*DFI = disease free interval, s-CEA = serum carcinoem-

bryonic antigen.



310 oistoigdEsrs A Al 19 @ A 5% 2003

, FZ=Qol T A= g7o] HA sMsEitd
A YA 2-E A F 13dE FE
Rot #xp7t ARste] ggetslsta ol
4 5T Al &S AlE 209 F 7
Hw £7F 2~370 e, o] F 5o T4, 2
FSol TS - ATH(Table 3). T+ WHOR
= A% 59, A4 FAE 59, ol Z2FE HAE
1095 A3t o, & WHd gE AEL9] 2

& 4§V AFE BE B dol2 AW W
& 2% Aoz HAHAT. 1 9o Hol W wA
n9lo] WAL FHrE A5 16 993, & A 2
= B719 99 W] QA F0] 1 em o]5he] el
Mol SrtElo] A% Nz AW A9 14, v
& F 270 F U7k AR AR dAse] HF 1=
shold 497} 16 ATk Wwe) AE & A A4
w37 SelE A9k eel, A e A9t 20l

& 2 PARH AAeIA ABoslE A9
Aoz dehgth 4% T F AL 2997 9
£ a4 Al w

off
ol
32
i
L
)
o
N
N

flo nZ K orlo 2
IS

T 2L 32 §2 %
>~
o%
ofr
32
K
M
2,
2
i
i
o
o
fr
P
2
X
=)
i)
2

% A3 2370 Y Zo v}

©] 1 tH(Table 4).
4) MZEZ

A 10459 23 AESE2 32%, 33 AEEL 15%
olAth HHAES Al 209 9] A= 3d AEE
54% = AA ] vl 53] T JAS BATHP
<0.01).

2, B o] Av Ao B grelobd AN

Table 4. Characteristics in resection group

Case s-CEA" Interval*
No. Age Sex (ng/ml) (mo) No.
1 60 M 14.7 29
2 57 M 2.5 64
3 47 M 4.6 16
4 43 M 48.5 28
5 59 M 32 21
6 49 M 48.7 12
7 58 M 3.1 10
8 61 M 67.0 10
9 51 F 2.3 40
10 60 F 2.6 21
11 51 F 4.6 60
12 59 F 13.8 60
13 43 M 4.3 6
14 59 F 1.7 18
15 60 M 3.8 20
16 55 M 2.3 19
17 72 M 23.4 60
18 58 F 3.1 21
19 60 M 4.7 21
20 49 M 4.3 24

('S T U NG T NG N N T S N T S N T N N N S g S ey

Mediastinal ~ Follow up

Size Bilaterality lymph node duration’ Final
(cm) : status
metastasis (mo)
2.0 no no 28 NED'
2.0 no no 21 NED
2.5 no o 39 NED
2.0 no no 15 DWD'
2.5 no o 2% NED
1.2 no no 12 DWD
1.5 no o 33 NED
3.0 yes o 5 WD
3.0 no o 36 NED
3.0 no no 36 DWD
2.0 no o 5 NED
1.5 no o 15 DWD
2.5 no no 19 NED
1.0 no no 35 NED
35 no no 39 AWD'
39 no yes 14 NED
4.0 no no 5 NED
<1.0 no o 48 NED
2.0 no yes 1 DWD

*Interval = interval between primary operation and lung metastasis; " s-CEA = serum carcinoembryonic antigen; ' Follow-up

duration = follow-up duration after lung resection; 'NED
= alive with disease.

no evidence of disease; "DWD = dead with disease; TAWD



Table 5. Multivariate analysis of prognostic factors for sur-
vival

Factors Odd ratio 95% CI  P-value
Differentiation 1.23 0.69~2.06 NS
s-CEA* at metastases 239 1.16—493 0.02
Number of metastases 0.79 0.32~198 NS
DFI' 112 058~225 NS
Mediastinal LN* metastases 2.00 0.82~4.89 NS
Lung resection 383 257~6.45 <0.01

. . . t .
*s-CEA = serum carcinoembryonic antigen; DFI = disease

free interval; FIN = lymph node.
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Fig. 1. Cumulative survivals according to serum CEA levels
at the diagnosis of pulmonary metastases
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Fig. 2. Survivals according to types of treatment of pul-
monary metastases
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