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Is Routine Chest X-ray Useful in Detection
of Pulmonary Metastases after Curative
Resection for Colorectal Carcinoma?

Seong Hyeon Yun, M.D., Sung Bae Park, M.D., Sin Jae
Kang, M.D., Chi Min Park, M.D., Keuk Won Jeong, M.D.,
Weon Young Chang, M.D.', Woo Yong Lee, M.D., Ho
Kyung Chun, M.D.

Department of Surgery, Samsung Medical Center, Sungkyunkawan
University School of Medicine, and 1Depau’tment of Surgery, Cheju
National University College of Medicine

Purpose: This study was performed to evaluate the
effectiveness of conventional chest radiography and
abdominal CT for early detection of pulmonary meta—
stases after curative surgery for colorectal cancer.
Methods: We retrospectively reviewed 138 cases of
pulmonary metastases from a group of colorectal—cancer
patients, who were recruited from 1994 to 2002 at
Samsung Medical Center, Sungkyunkwan University School
of Medicine, and who had been surgically treated with a
curative resection.

Results: The detection rates for pulmonary metastases
were 34.1% by conventional chest radiography, 50.0%
by abdominal CT, and 15.9% by other means. For stage
I and II tumors, conventional chest radiography was su—
perior to abdominal CT (45.7% vs. 34.3%, P<0.05) for
detecting pulmonary metastases. On the contrary, for stage
IIT tumors, abdominal CT was superior to conventional
chest radiography (55.3% vs. 30.1%, P<0.05). Com—
pared with stage I and II, pulmonary metastases in stage
III had a tendency to be more numerous, bilateral, and
extra—pulmonary. They also had a low detection rate by
conventional chest radiography and a higher detection
rate by abdominal CT, and they were associated with
poor survival.

Conclusions: Conventional chest radiography is no more
useful in detecting early pulmonary metastases after cura—
tive colorectal surgery than abdominal CT, especially for
stage III tumors. We propose the use of routine chest CT
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or extended abdominal CT for screening of occult lung
metastases in stage III colorectal cancer patients. J
Korean Soc Coloproctol 2004;20:169—175

Key Words: Colorectal cancer, Pulmonary metastases, Chest
X—ray, Abdominal CT, Screening of pulmonary
metastases
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.10.0 for Windows X213 9]
chi-square testS ©]-&3}9.2™ Pgko] 0.05 P]9Hel H-E
EAH0Z Fo3 Aoz AR, HEEAL Kaplan-
Meier} = |83}t

M
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FIE

Agiat 138% = ERE 77H(55.8%), A= 617
(@42%)019.0H, B2t Hi AHL 61.5 29~88)A T

2) tiE Aol #Ixl H = L™

g 71zbel g AAge R 224 s B F
SaE 2402H 02 W)= 17] 1059, 7] 1
1,073 o] A}, tidea 5 AFdidel £gE F ol
e 13802 57% AT A W

T o -
g AT Aot #H Hol&e 21174 3.8:81% (P<
2 A Ao A #H o7t EATH(Table 1).

% A Y FAES FYEE Uirof
A G AFY 18 (13.0%), +AZFY 29 (1.4%), 3

FAZ 2%(1.4%), 3 2L 27(1.4%), oﬂ*?ﬂﬂﬂ
™ 2t 6 (4.3%)°1

™, BAA 9482 ek £ HS 5 A% quﬂ

& 19%(13.8%), 2= 2 AAE 3HQ22%), AW A&

189 (13.0%), A9l A AA< 5678 (40.6%), &3] HA

% 399 (28.3%), SLETF & 1%(0.7%), ot 2ZAA <

2H(14%) 0.2, AZS = =717 BUTh

it

£ 3 HEHRuAd wE ¥ 7= AICC Cancer
Staging Manual Al6#< 7|50 2 A3t oM 17] 74
(5.1%), 117] 28411(20.3%), I17] 103 (74.6%) ATt A A o
FA7AG Ao A W7|E HHols ¥ 1, 0717} 2.6%,
7oA 9.6% = H2Zd Ho|7} e #7] M7] $hAtd

Table 1. Pulmonary metastases according to primary tumor site

Colon Rectum Total
No. (%) No. (%) No. (%)
. asases () 1269 1005 2274
ng metastases (-
une (96.2) 91.9) 4.3)
. stases () 50 88 138
ng m
Ulig metastases (3.8) @.1) 5.7)
ol 1319 1093 2412
(1000)  (100.0)  (100.0)
P<0.01

Table 2. Pulmonary metastases according to cancer stage

Stage I & II  Stage III Total

No. (%) No. (%) No. (%)
1304 970 2274
Lung metastases (-)
97.4) (90.4) 94.3)
35 103 138
Lung metastases (+)
(2.6) 9.6) 6.7
1339 1073 2412
Total
(100.0) (100.0) (100.0)
P<0.01
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Table 3. Detection methods of pulmonary metastases

Detection method No. (%)
Symptomatic 11 (8.0)
Asymptomatic 127 (91.0)

Chest X-ray 47 (34.1)
Abdominal CT 69 (50.0)
Chest CT 8 (5.8)
PET 32
Total 138 (100.0)

Table 4. Initial diagnostic method according to colorectal cancer
stage

Diagnostic method

Stage Chest PA Abdominal CT Total
No. (%) No. (%)

L1 16 (13.8) 12 (10.3) 28 (24.1)

0| 31 (26.7) 57 (49.1) 88 (75.9)

Total 47 (40.5) 69 ( 59.5) 116 (100.0)

P<0.05
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474 (34.1%), & F Z 3

Hell o] Aol HAH 57} 69¢(50.0%), &5 A

HEgoz wHd 7457} 8% (5.8%), CEA T71E A3

Sk PETOl A A" A7} 34(2.2%) S THTable 3).
W7o W& HAo)7} ko] JAHUY Kby o

T

B oo oo 93 Aggo] =9k, WY I
e TR deE G o3l 314(26.1%), BF AT

H @2 Fad o3 579(49.1%)7F IetEo] BH A%
H ©F 9 93 IdEo] E3THP=0.04)(Table 4).
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¥ o] S % Ho gd 2, dF Ho ohd
gy Ad=E FEeASs o 242 299

(25.0%), 199(16.4%), 841 (58.6%) & ¥Z H o] thaA 2
o] 7} wsith o]& WrEE A¥EW W) 1719
7)ol A 2 Ho] T Ado] 114(39.3%)= 718 Bk
o W7l MI7ddA e &% dol thidd Ado] 684
(50.0%)% 7% Z3th(P=0.036)(Table 5). H A o] IS
eyl el EReAS W FrdcE g &
G L AdT G H o g ZA o] FAE HIE
FollA = ]

(P=0.009)(Table 5).
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1389 9] 32} = 784)(56.5%)7F FH HAFE @ &
T HARAE A 5 HAALE Bl ]
3, 60|(43.5%)2 FA= ARFLAANY FE F =
AAE B8 2F 8tz o2 FAEQ F Hold o

Table 5. Pattern of pulmonary metastasis according to stage and diagnostic methods

Pattern of pulmonary metastases

. Unilateral Bilateral Total
Single . .
No. (%) multiple multiple
C AP No. (%) No. (%)
Stage* I, I 11 (39.3) 7 (25.0) 10 (35.7) 28 (100.0)
I 18 (20.5) 12 (13.6) 58 (65.9) 88 (100.0)
Dx. method’ Chest PA 18 (38.3) 9 (19.1) 20 (42.6) 47 (100.0)
Abd. CT 11 (15.9) 10 (14.5) 48 (69.9) 69 (100.0)

Dx. = diagnosis; Abd. = abdominal. *: P=0.018; . P=0.009.
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Table 6. Treatment of pulmonary metastases according to pattern of recurrence

Treatment of metastases

Total
No Tx. Surgery ChemoTx. No. (%)
No. (%) No. (%) No. (%)
Pattern of Single 2 (6.1) 23 (69.7) 8 (24.2) 33 (100.0)
recurrence Unilateral multiple 1 (4.8) 6 (28.6) 14 (66.7) 21 (100.0)
Bilateral multiple 10 (11.9) 4 4.8) 70 (83.3) 84 (100.0)
Total 13 (9.4) 33 (23.9) 92 (66.7) 138 (100.0)
Tx. = treatment; ChemoTx. = chemotherapy. P=0.001
1.0 T Stage Tx modality
. —— Stage I and I — Op
81 N Stagemt gil==___ Chemo
- No
g O g
2 = z
3 4 b ; 3 -y |
S R - £ P T !
§ | E a4
o 24 e (&} ; L
H I
I I
. 1
0.0 24 e
I
i
-2 T T 1 0.0 ! T T 1
0 12 24 36 0 12 24 36
Month Month
Fig. 1. Survivals according to the stages of colorectal cancers. Fig. 2. Survivals according to treatment of pulmonary metas-
Cum = cumulative. tases. Cum = cumulative; Op = operative; Chemo =

chemothrapy; No = number.

iLL—t— 138 04%)9 #x= 714 A58 T F 8 (51.4%), AHg2AL 116 (32.4%) 3. 7] 7] 1034 5
a1, 33%(23.9%)¢) Al A =2 A5 B FAARE Aol SAZ e AT 2%8(1.9%), AL F A8 F
Al sg o}ah 927(66.7%)°] Aol A AR AT E 2 30 (29.1%), AHE AL 7178(68.9%) -2 AH Skt
APttt Fxol o] el mE A5 S BAE 7 BohP<0.001). ¥ A5 el WE FHde= F&F
U W FEe L Fo ddA™e] YNNG 339 F 23 A5E AP A ALY FAV gl A7 89
oA (69.7%), % #H ] T Ado] JNHE AF- 21 T (242%), & ALZ A8 T A 148 (42.4%), AHY 8
6°1(28.6%)° A A BERNCH FF Hof thiy ZA- o A 118 (33.3%)010.0.H, 3¢t QT AJa)st AL o A
AE A$ 849 F 49 48%)N A 715stgon Y= g g 9 84 33%(35.9%), AFY $A 5978 (64.1%)

F2 JAXNFE 5% TH(Table 6). 0] 1 THP < 0.0001).
A hFEate] 2d HEEE 30%, 33 AEELS 17%

6) Zut

ol Wrlel w24, 3d AEEL WY 1719 171
g &2 1387 T 84l(5.8%)= AL S glo] A B 47t 65%, 43%°19eH WYl mrIQl A 21%,
& Folr, 4891(34.8%)> tHE LAl 9% H% 13%2 W7] M7)9) AELo] FostA Sk ThP=0.0024)

A7 Fola, 824(59.4%)2] b= AL A. ¥ 7 (Fig. 1). 5 Hojo] 3t &2 XNFE AlY3 3319 3
= W7 1719 1719 A5 359 5 Alde] A Ao AS- 33 AELL 51%E U2 7ol Hlste 43
7} e AS 64(17.1%), A T A8 F2 34} 189 AA S EATHP <00 (Fig. 2). ¥ Ho] el we A&
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Fig. 3. Survivals according to the patterns of pulmonary metas-
tases. Cum = cumulative.

&8 3E o g AA-Q AS 3d AEELS 5199,
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