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Prognostic Factors Influencing the Recurrence
Pattern and Survival Rates in Curatively Re-
sected Colorectal Cancer

Nam Kyu Kim, M.D., Jea Kun Park, M.D., Kang Young
Lee, M.D., Seong Hyeon Yun, M.D.", Seung Kook Sohn,
M.D. and Jin Sik Min, M.D.

Purpose: The treatment of colorecatal cancer depends pri-
marily upon the stage, and whether or not the regimen of
adjuvant therapy can also be decided through this staging.
In fact, the clinicopathologic prognostic factors are well
known. In addition to these prognostic factors, the impor-
tance of molecular biological prognostic factors has also
come to light.

Methods: This study was devised to analyze the recurrence
pattern and the survival rate and correlate them with the
prognostic factors in a group of surgically treated colorectal
cancer patients, who were recruited from 1989 to 1998 at
the Severance Hospital, Yonsei Uinversity College of Medi-
cine. The survival curves were analyzed according to the
Kaplan-Meier method, and the Cox regression hazard model
was used to analyze the prognostic factors influencing the
survival rates.

Results: A total of 1973 patients were recruited, and among
them 1848 (93.7%) had undergone a resection with 1643
(89.1%) having a curative resection. The overall follow-up
time after surgery was 60.5+35.4 months and 1945 (98.6%)
patients were confirmed to have either survived or died. The
overall recurrence rate was 386/1643 (23.5%). Of these, the
local recurrence rate was 86/386 (22.2%), the systemic re-
currence rate was 236/386 (61.1%), and both local and
systemic recurrence rates were 50/386 (12.9%). The overall
5 year survival rate was 61.5%, and according to the TNM
stage, the survival rate was 84.3% for stage 1, 79.2% for
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stage 2, 61.5% for stage 3, and 31.5% for stage 4. Mul-
tivariate analysis indicated that the TNM stage, the number
of lymph nodes involved, the gross appearance of the tumor,
the positive lateral margin, vascular invasion, the preopera-
tive CEA level (higher than 5ng/ml), and rectal cancer were
significant prognostic factors for the 5 year survival rate.
Conclusion: Patient with ulceroinfiltrative, poorly differen-
tiated, rectal cancer and the positive lateral resection margin,
vascular invasion etc. had a poor survival rate after a
curative resection for colorectal cancer. In addition to these
clinicopathologic prognostic factors, an investigation into the
molecular biological prognostic factors is also needed. (J
Korean Surg Soc 2002;62:421-429)

Key Words: Colorectal cancer, Survival rates, Prognostic
factors
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Table 1. Patient characteristics (N=1973)
No.(%)
Sex
Male 1134 (57.5)
Female 839 (42.5)
Age (year) 57.3+12.4
Resectability
Yes 1848 (93.7)
Curative resection 1643 (89.1)
Palliative resection 205 (10.9)

No 125 (6.3)

Preoperative CEA (ng/ml) 27.5+189.4
Op. mortality* 9 (0.5)
F/U period (months)T 60.5+£35.4
F/U rate (overall)’ 1945 (98.6)

*QOperative mortality; " Overall follow up period in months; * Overall
follow up rate.

Table 2. Tumor location (N=1643)
Location No. (%)
Rectum 862 (52.5)
Sigmoid 309 (18.8)
Ascending 305 (18.6)
Transverse 85 (5.2)
Descending 82 (4.9)

o

AE AleBslA il $3lEolv AF2AAE 55 A8k
ok AAlES AB3t 1,848 9 A} 51,6438 (89.1%)°]
oMo ® Holz W49 X% AAlss Alsela,
20578 (10.9%)°] FHAfol| A 342 AAlEE APt F
FA7|7HE 60.5£354/N4D 0] om 1,9457(98.6%)9] ¥
AAAA BE 2 A5 A 5 AR TH(Table 1)
A 1,973 9] 32} F dd o u|E= 22 1,134 (57.5%) ¢
839 (42.5%)019 e, HFAH L 573+1240]9 ). IH
B E 500 9 60t} AASA} = 1,161%(58.9%) & 7}
7 wEekar, 40ul] v|uke] BAbE 209 (10.6%)°]1 %12, 70
o] o]&el ;E A= 3207 (16.3%)°] Y Th(Fig. 1).

W o] 9% 24 86240(52.5%), SA A7 309¢1](18.8%),
A8 AL 30590(18.6%), B WA 854(5.2%), sl38 A4 82
of|(4.9%)°] =22 ZApo] 714k wkokrh(Table 2). A A 1,643
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Fig. 1. Overall age distribution.

Table 3. Type of operative procedure (N=1643)
Op. name* No. (%)
LAR' 422 (25.7)
APR? 374 (22.8)
Right hemicolectomy 353 (21.5)
AR 266 (16.2)
Left hemicolectomy 70 (4.3)
Hartmann 68 (4.1)
Transanal excision 25 (1.5)
Total colectomy 20 (1.2)
CAA' 16 (0.9)
Transverse colectomy 14 (0.9)
Pelvic exenteration 6 (0.4
Others 9 (0.5)

. + . . ¥ . .
*Name of operation; Low anterior resection; = Abdomino-peri-

neal resection; ¥ Anterior resection; YColo-anal anastomosis.
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Fig. 2. Changing pattern of type of operation for rectal cancer. Sto-

ma: Abdominoperineal resection or Hartmann’s procedure,
S.S.: Sphincter Saving procedure.
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Fig. 3. Distribution according to TNM stage.

oflo] TA% AAES A 35 T ANAYAAEo
4224 (25.7%)2 71 Woton E3I|SH AAlE 3744
(22.8%), =77 A A% 3534(21.5%), AWA A< 2664
(162%), ZZ72AA AAE 704(4.3%), 3FERLH £4]0] 68
of 4.1%) Goltk(Table 3). 53] 27t FEA] oA
19961 o] Aol H3| 55 AAEH ETHA 4] T A
o A Q3= el F& dslod o), 1996
WERe e AN AE 5 e Bt HEEA o]

2 A= 9 oh(Fig. 2).

2 Wals 53

2

TNM W 7)ol ubE 22te] EE& 17] 263 (16.0%), 271
685 (41.7%), 371 626 (38.1%), 47] 69 (4.2%)°] A c}(Fig. 3).
AEL BEId5= F5E5 E3H(moderate differentiated)”}
1,0959(66.6%)%. 7}A vkokar 3123k (well differentiated)
28101(17.1%), “A N4 (mucinous) 122991(7.4%), w]E-3Hpoorly

Table 4. Pattern of recurrence (N=386)
Recurrence No. (%)
Local 86/386 (22.2)
Systemic 236/386 (61.1)

Local & Systemic
Unknown

50/386 (12.9)
14/386 (3.6)

Overall recurrence rate: 386/1643 (23.5%). Mean time to recur-
rence after resection: 23.8421.1 (Range: 6~124.5).

Table 5. Sites of local recurrence (N=86)
Colon* Rectum*
Location = —— —
No. (%) No. (%)
Anastomotic 10 (11.7) 17 (19.7)
Pelvic 1 (1.1) 27 (31.5)
Perineal 0 5 (5.8)
Vaginal 0 2 (2.3)
Bladder 1 (1.1) 1 (1.1)
Peristomal 0 1 (1.1
Others 13 (15.2) 8 (9.4)

*Total local recurrence rate for colon 24/781 (3.1%) and rectum
62/862 (7.2%) (P=0.001).

differentiated) 8999(5.4%)2] =oldtt. < F A-E-L 9|
(0.5%)°19l o, A ZFo] 46)|(44.4%) 2 7H4 ko, A
L3 FA ARHZo] 747t 200|(22.2%)F XA ST

3) MeLsol 2o

XA AAES AWt 16437 9] 32} F 3867 (23.5%)
] gxtol| A Atsts] om, AAANE F FAA]wo] 86/386
of|(22.2%), A AN 236/386¢0(61.1%), T4 B A A A ko]
50/386911(12.9%)0] 31 2.1, 14/38691(3.6%)0l 4] AHE9] %] &)
gleto] E71538l % th(Table 4). Hugte] =% 3 Aut7}A]
o] A 717k 23.8221. 170 L0 ek A 2 Akqke] A A
S AR T4 AEES AR 62/86240(7.2%), T 24/781
o|(3.1%)°] R 3L(P=0.001), LF A% A& ¥ At
SR Ao 270(31.5%) 2 7 kA, kR A
1701(19.7%), 3]-&5 01 509(5.8%)] =0l L, thakstell
A T Ade] 1091(11.7%) % 718 B keh(Table 5). A4
o] AA| 2 whAsk A AE- A 154/86290](17.9%),
4 82/781411(10.5%) 0] QL IL(P=0.001), L% ZA<gto] 7+ 55
oll(23.3%), #l 4499(18.6%), &1} 24901(102%)] T2 2 At
b, oS 7k 3846(16.1%), 21t 2301](9.7%), | 94l
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Table 6. Sites of systemic recurrence (N=236)

Colon* Rectum*
Location

No. (%) No. (%)
Liver 38 (16.1) 55 (23.3)
Lung 9 (3.8) 44 (18.6)
Bone 3 (L.3) 10 (4.2)
Brain 2 (0.8) 521
Carcinomatosis 23 (9.7) 24 (10.2)
LN 2 (0.8) 4 (16)
Others 520 12 (5.1)

*Total systemic recurrence rate for colon 82/781 (10.5%) and
rectum 154/862 (17.9%) (P=0.001);, " Cervical lymph node,
paraaortic lymph node and inguinal lymph node.
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Fig. 4. Overall 5 year survival rate.
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Fig. 5. Cumulative survival curve for 5 year according to TNM stage.

Table 7. Univariate analysis of prognostic factors for 5 year

survival (I)
Factors No. 5 year (%) P
Sex 0.6
Male 946 72.0
Female 683 71.4
Age 0.055
<40 181 77.4
>40 1448 70.9
Tumor site <0.0001
Colon 768 78.8
Rectum 85 65.2
Preoperative serum CEA <0.0001
<5 ng/ml 991 76.5
>5 ng/ml 539 63.8
Vascular invasion <0.0001
) 1546 72.9
(6] 83 47.6
Lateral resection margin <0.0001
) 1564 72.8
(6] 65 44.8
Tumor size 0.62
<5 cm 580 69.8
>5 cm 891 70.9

(3.8%)9 =22 Aurslgdch(Table 6).
4) M=21} 0f|F2IXL

AA kAol 5 AEEL 61.5%°]% oW (Fig. 4), TNM
W7lol] w2 513 A= 27 17] 84.3%, 271 79.2%, 37
61.5%, 47] 31.5%°| QA ck(Fig. 5). 514 AEFol Q32 n|
A& JAAE EAsR S ull Foke X (P<0.0001), TE
A ¥ CEA>5 ng/ml (P<0.0001), #HAH] §FP<
0.0001), % Al A 7P <0.0001), T4 3t
el (P<0.0001), A A g2] Zo](P<0.0001), YZA Ao
o] §-F(P<0.0001), QA E E3} % (P= 0001)9} TNM ¥ 7| (P
<0.0001)01] whehA] AWEE FoloA Fg& v|x]= AL
2 UEbskeh(Table 7, 8). 919 AHE chil s 489S o
okl $1X(P<0.001), % A A CEA FX|(P<0.001),
Ao 7 P=0000), S AAA A f5(P=

f

0.031), FZA Holo| {F5(P=0.002), E%e F3HHl(P=
0.006)¢} TNM H7](P<0.001)7} &Sl J3FS F= =

Q) Wz 24591k Table ).
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Table 8. Univariate analysis of prognostic factors for 5 year
survival (II)

Factors No. 5 year (%) P
Gross tumor characteristics <0.0001
Polypoid 49 812
Ulcerative 999 68.3
Fungating 445 81.0
Annular constrictive 60 55.8
Depth of invasion <0.0001
T1 65 90.8
T2 250 79.6
T3 1249 70.1
T4 48 58.6
Lymph node invasion <0.0001
NO 974 79.4
N1 406 65.6
N2 238 50.7
Cell differentiation 0.001
Well 278 78.6
Moderate 1088 71.7
Poor 88 61.1
Mucinous 122 66.1
TNM stage <0.0001
I 259 84.3
I 683 79.2
III 624 61.5
v 44 31.5

Table 9. Multivariate analysis of prognostic factors for 5 year

survival
RR CI (95%) P
Tumor location 1.625 (1.322~1.997) <0.001
CEA* 1.504 (1.238 ~1.826) <0.001
VI 1.636 (1.149~2.329) 0.006
M 1.554 (1.040~2.323) 0.031
N stage 1.058 (0.540~2.072) 0.002
Gross tumor’ 2.813 (1.062 ~7.447) 0.006
TNM 4.417 (2.220~8.789) <0.001

+ . "
Lateral margin positive;
Vascular invasion.

*Preoperative serum CEA level;
¥ Gross tumor characteristics. VI =
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