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1989 1 1998 12 1973
: 1848(93.7%)
1848 1643(89.1%)
, 205(10.9%)
605+ 354 , 1945(98.6%)
(Table 1).
Table 1. Patient characteristics
(N =1973)
No.(%)

Sex

Male 1134 (57.5)

Female 839 (42.5)
Age (year) 573+ 124
Resectability

Yes 1848 (93.7)

Curative resection 1643 (89.1)
Palliative resection 205 (10.9)

No 125 (6.3)
Preoperative CEA (ng/ml) 275+ 1894
Op. mortality 9 (05)
F/U period (months)t 605+ 354
F/U rate (overall)t 1945 (98.6)

: Operative mortality, ' : Overall follow up period in months,
*: Overall follow up rate

, 125(6.3%)



1973 1134(57.5%) : 839(42.5%)
573t 124 . 50 60
1161(58.9%) , 40 209(10.6%) , 70
320(16.3%) (Figure 1).

Figure 1. Overall age distribution
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Age distribution

862(525%) , S 309 (18.8%)
305(18.6%) 85(5.2%) 82(4.9%)
(Table 2).



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)
1643
422(25.7%) : 374(22.8%)
353(215%) 266(16.2%) 70(4.3%)
68(4.1%) (T able 3).

Table 3. Type of operative procedure

(N =1643)
Op. Name No. (%)
LARYT 422 (25.7)
APR% 374 (22.8)
Right hemicolectomy 353 (215)
ARS 266 (16.2)
Left hemicolectomy 70 (4.3)
Hartmann 68 (4.1)
Transanal excision 25 (15)
Total colectomy 20 (1.2)
CAAIl 16 (0.9)
Transverse colectomy 14 (0.9)
Pelvic exenteration 6 (04)
Others 9 (05)

" Low anterior resection

: Name of operation,
" . Abdomino- perineal resection, ° : Anterior resection

' . Colo-ana anastomosis

- 10 -



1996
, 1996
(Figure 2).

Figure 2. Changing pattern of type of operation for rectal cancer
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(well differentiated) 281(17.1%) (mucinous) 122(7.4%)
(poorly differentiated) 89(5.4%)

Figure 3. Distribution according to modified Astler- Coller stage
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9(05%) , 4(44.4%) ,
2(22.2%) (T able 4).
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T able 4. Cause of operative mortality

(N=9)

No. (%)
Sepsis 4 (444)
MI 2 (22.2)
ARF 2 (22.2)
Others 1 (11.1)
MI: Myocardial infarc
ARF: Acute renal failure.
2.

1643 386(23.5%)
, 86(22.2%) 236(61.1%)
50(12.9%) , 14(3.6%)

(T able 5). 238+ 21.1

T able 5. 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 recurrence after resection:

23.8+ 21.1 (Range: 6-1245)

- 13 -



62/ 862 (7.2%), 24/ 781

(3.1%) (P=0.001),
27(31.5%) : 17(19.7%) 5(5.8%)

: 10(11.7%) (T able 6).
T able 6. Sites of local recurrence

(N=86)
Colon Rectum

Location No. (%) No. (%)
Anastomotic 10 (11.7) 17 (19.7)
Pelvic 1(1.1) 27 (315)
Perineal 0 5 (58)
Vaginal 0 2 (23)
Bladder 1(1.1) 1(11)
Peristomal 0 1(1.1)
Others 13 (15.2) 8 (94)

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

154/862 (17.9%), 82/ 781
(105%) (P=0.001), 55(23.3%) ,  44(186%) |,
24(10.2%) , 38(16.1%) 23(9.7%)

9(3.8%) (Table 7)

- 14 -



Table 7. Sites of systemic recurrence

(N=86)

Colon Rectum
Location No. (%) No. (%)
Liver 38 (16.1) 55 (23.3)
Lung 9 (38) 44 (18.6)
Bone 3 (13) 10 (4.2)
Brain 2 (0.8) 5 (2.1)
Carcinomatosis 23 (9.7) 24 (10.2)
LNT 2 (0.8) 4 (16)
Others 5 (2.1) 12 (5.1)

: Total systemic recurrence rate for colon 82/781

(105%) and rectum 154/862 (17.9%). (P= 0.001)
. Cervical lymph node, paraaortic lymph node and
inguinal lymph node.

+

(P 0.001) CEA  5ng/ml (P 0.001),
(P 0.001), (P 0.001), P
0.001), (P 0.001), (P 0.001),
(P=0.001) (T able
8)(T able 9).

- 15 -



Table 8. Analysis of prognostic factors for overall recurrence (l)

Recurrence
Factors No. Yes (%) No (%) P
Sex 0.35
Male 952 227 773
Female 689 24.7 75.3
Age 0.17
40 197 274 726
> 40 1444 230 770
Tumor site 0.001
Colon 777 16.6 834
Rectum 860 29.9 70.1
Preoperative serum CEA 0.001
< 5 ng/ml 998 20.2 79.8
5 ng/ml 544 298 70.2
Vascular invasion 0.001
(-) 1559 22.2 778
(+) 82 48.8 51.2
Lateral resection margin 0.001
(-) 1576 223 777
(+) 65 52.3 47.7
Tumor size 0.59
< 5cm 584 253 4.7
5cm 895 24.1 759




Table 9. Analysis of prognostic factors for overall recurrence (1)

Recurrence
Factors No. Yes (%) No (%) P
Gross tumor characteristics 0.001
Polypoid 50 12.0 88.0
Ulcerative 1005 28.3 717
Fungating 449 12.2 87.8
Annular constrictive 61 393 60.7
Depth of invasion] 0.001
T1 66 15 985
T2 251 135 86.5
T3 1258 26.0 74.0
T4 48 39.6 60.4
Lymph node invasion 0.001
NO 983 155 845
N1 409 284 716
N2 238 49.2 50.8
Cell differentiation 0.001
Well 281 153 84.7
M oderate 1093 243 75.7
Poor 89 28.1 719
Mucinous 122 320 68.0
TNM stage 0.001
I 262 7.3 92.7
[l 685 174 82.6
[l 625 34.6 65.4
v 45 62.2 37.8

- 17 -
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Figure 5. Cumulative survival curve for 5 year according to resectability
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Table 10. Univariate analysis of prognostic factors for 5 year survival (l)

Factors No. 5year () P
Sex 06
Male 946 720
Female 683 714
Age 0.055
40 181 774
> 40 1448 709
Tumor site 0.0001
Colon 768 78.8
Rectum 857 65.2
Preoperative serum CEA 0.0001
< 5 ng/ml 991 765
5 ng/ml 539 63.8
Vascular invasion 0.0001
(-) 1546 729
(+) 83 47.6
Lateral resection margin 0.0001
(-) 1564 728
(+) 65 448
Tumor size 0.62
< 5cm 580 69.8
5cm 891 709

- 20 -



Table 11. Univariate analysis of prognostic factors for 5 year survival (I1)

Factors No. 5year () P
Gross tumor characteristics 0.0001
Polypoid 49 81.2
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 974 794
N1 406 65.6
N2 238 50.7
Cell differentiation 0.001
Well 278 786
M oderate 1088 717
Poor 88 61.1
Mucinous 122 66.1
TNM stage 0.0001
I 259 84.3
[l 683 79.2
[ 624 615
v 44 315

- 21 -



Table 12. Multivariate analysis of prognostic factors for 5 year survival

RR Cl (95%) P
Tumor location 1625 (1.322- 1.997) 0.001
CEA 1504 (1.238- 1.826) 0.001
Vi 1.636 (1.149- 2.329) 0.006
LMt 1554 (1.040- 2.323) 0.031
N stage 1.058 (0.540- 2.072) 0.002
Gross tumort 2813 (1.062- 7.447) 0.006
TNM 4417 (2.220- 8.789) 0.001

. Preoperative serum CEA level, ' : Lateral margin positive,

* . Gross tumor characteristics, VI: Vascular invasion

)
5 72.0%, 714%

)

5 40 77.2%, 40

- 22 -
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(P=06).

70.9%

40



3)
65.2%, 78.8%
(P 0.0001)(Figure 6).

Figure 6. Cumulative survival curve for 5 year according to the tumor location
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@) CEA
CEA 5ng/ml 5 76.5%, 5ng/ml
63.8% (P 0.0001)(Figure 7).

Figure 7. Cumulative survival curve for 5 year according to preoperative CEA level
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)
5 729%, 47 6%
(Figure 8).

Figure 8. Cumulative survival curve for 5 year according to vascular invasion
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Figure 9, Curmmlative survival curve for & wear according to lateral margin
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)
5 Polypoid 81.2%, Fungating 81.0%,
Ulcerative 68.3%, Annular constrictive 558%  Ulcerative Annular constrictive

(P 0.0001)(Figure 10).

Figure 10. Cumulative survival curve for 5 year according to gross tumor

characteristics
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9)
5 T1908%, T2 79.6%, T3 70.1%, T4 58.6%
(P 0.0001)(Figure 11).

Figure 11. Cumulative survival curve for 5 year according to depth of invasion
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(10)
5 79.4%, 3
65.6%, 4 50.7%
(P 0.0001)(Figure 12).

Figure 12. Cumulative survival curve for 5 year according to lymph node metastasis
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Figure 13, Cumulative survival curve for & wear according to cell differentiation
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{1Z) THNM 87
THL B2 TE bW BE2E= 17] 8433, 27] 79222, 37] 6152, 47] 3152
2 80 ME BES2] 22l A0]2 AT (P <0.0001 MFigure 14),

Figure 14, Curnulative survival curve for b wear according to T stage
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Abstract

Prognostic factors influencing the recurrence and survival

rates in curatively resected col orectal cancer.

Jea Kun Park
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(Directed by Professor Nam Kyu Kim)

Colorectal cancer is one of the most common cancers in the western
countries including the United States. The incidence is also high in South
Korea, ranking as the fourth most common cancer, and there is a tendency
of increasing occurrence in relationship with improved quality of life. The
treatment of colorecatal cancer depends primarily upon the stage, varying
from transanal local excision to combined resection of the metastatic cancer,
and whether preoperative neoadjuvant chemoradiotherapy and postoperative
adjuvant therapy would be necessary would also be decided through this
staging. The prognostic factors affecting the postoperative recurrence and
survival rate are Duke's stage, preoperative CEA level, tumor location, tumor
size, LN metastasis, and etc. In addition to these clinicopathologic prognostic
factors, the importance of molecular biological prognostic factors has also
come to light. This study was devised in order to analyze the recurrence

rate and the surviva rate in correlation with the prognostic factors in a
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group of surgically treated colorectal cancer patients recruited from 1989 to
1998 at the Severance Hospital, Yonsei Uinversity College of Medicine.
Statistical data were calculated using SPSS (Version 100 for Windows,
Chicago, IL, USA), and the survival curves were analyzed by using
Kaplan-Meier method, and were confirmed by the Log-rank Test. The
analysis of prognostic factors influencing the survival rates were done by
Cox regression hazard model. Other statistical analyses were done by the
Chi square test. A total of 1973 patients were recruited, and among them
1848 (93.7%) had undergone resection, which in turn 1643 (89.1%) had
curative resection. The overall follow-up rate after surgery was 60.6+ 354
months and 1945 (98.6%) patients were confirmed either of their survival or
death. The overall recurrence rate was 386/1643 (23.5%). Of these, local
recurrence rate was 86/386 (22.2%),systemic recurrence rate was 236/386
(61.1%), and both local and systemic recurrence rate was 50/386 (12.9%).
The local and systemic recurrence rate for rectal cancer and colon cancer
were 7.2%, 179% vs. 3.1%, 105% respectively. The overall 5 year survival
rate was 61.5%, and according to the TNM stage, 84.3% for stage 1, 79.2%
for stage 2, 615% for stage 3, and 315% for stage 4. Prognostic factors
influencing the recurrence were rectal cancer, preoperative CEA level,
vascular invasion, positive lateral margin, gross appearance of the tumor,
depth of invasion, number of regional lymph nodes involved, cell
differentiation. Multivariate analysis indicates TNM stage, number of lymph
nodes involved, gross appearance of tumor, positive lateral margin, vascular
invasion, preoperative CEA level (higher than 5ng/ml), and rectal cancer as

significant prognostic factors for 5 year survival rate.

key words: colorectal cancer, recurrence and survival rates, prognostic factors
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