J Korean Surg Soc 2010;79:355-361
DOI: 10.4174/jkss.2010.79.5.355

Risk Factors of Peritoneal Recurrence after Curative Resection of Colorectal Cancer

Byung Mo Kang, M.D., Gyu Seog Choi, M.D., Kyoung Hoon Lim, M.D.,
In Ja Park, M.D., Soo Han Jun, M.D.

Division of Colorectal Surgery, Department of Surgery, Kyungpook National University Hospital,
Kyungpook National University School of Medicine, Daegu, Korea

Purpose: Peritoneal recurrence after curative resection of colorectal cancer has been considered to be a lethal
condition and to be suitable for palliative chemotherapy. Recently, aggressive approaches such as cytoreductive
surgery and perioperative intraperitoneal chemotherapy were introduced for peritoneal malignancies to improve
survival. The aim of this study is to identify the risk factors of peritoneal recurrence after curative resection of
colorectal cancer and to determine the indication of early postoperative intraperitoneal chemotherapy (EPIC).
Methods: From January 1997 to December 2007, a total of 2,320 patients’ records with curative resection for
colorectal cancer were collected through the prospective colorectal cancer registry protocol in Kyungpook National
University Hospital, Korea. Of those, a total of 1,929 patients were included for analysis of the relationship between
perioperative clinicopathologic variables and peritoneal recurrence.

Results: The study group was composed of 1,086 men and 843 women with a mean age of 61.1. In multivariate
analysis, preoperative level of serum CA19-9>37 U/ml (odd ratio [OR] 3.217; 95% confidence interval [95%
CI] 1.525~6.788), right colon cancer (OR 2.524; 95% CI 1.158 ~5.502), pT4 tumor (OR 2.131; 95% CI 1.009~
4.502) and positive apical lymph node (OR 3.045; 95% CI 1.023~9.066) were independent risk factors of
peritoneal recurrence after curative resection of colorectal cancer.

Conclusion: In colorectal cancer patients with increased preoperative serum levels of CA19-9, right-sided location,
serosal exposure or invasion of adjacent organ, and positive apical lymph node, more scrupulous surveillance for
peritoneal recurrence was necessary during the postoperative follow-up period. In selective patients with risk factors
of peritoneal recurrence, more aggressive strategies for management, such as EPIC, were able to be considered
under the acceptable general condition and life-expectancy. (J Korean Surg Soc 2010;79:355-361)
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Table 1. Clinicopathologic characteristics (n=1,929)

Characteristics No. of patients (%)

Age, mean (range) 61.1 (21~90)

Gender
Male 1,086 (56.3)
Female 843 (43.7)

BMI*, mean (range), kg/m’
Preoperative serum level

232 (14.4~34.6)

CEA' <7 ng/ml 1,407 (78.0)

CEA>7 ng/ml 339 (22.0)
Preoperative serum level

CA'19-9<37 U/ml 1,453 (86.1)

CA19-9>37 U/ml 234 (13.9)
Tumor location

Right colon 377 (19.5)

Left colon 490 (25.4)

Rectum 1,062 (55.1)
Tumor size, mean (range), cm 5.2 (0.5~30)
Type of operation

Open 1,186 (61.5)

Laparoscopic 726 (37.6)

Open-converted 17 (0.9)
Differentiation

Well/moderate 1,761 (91.3)

Poor/mucinous/signet ring cell 168 (8.7)
pT category

1 132 (6.8)

2 264 (13.7)

3 1,249 (64.8)

4 284 (14.7)
pN category

0 1,117 (57.9)

1 534 (27.7)

2 278 (14.4)
pTNM stage

I 334 (17.3)

I 766 (39.7)

I 749 (38.8)

v 80 (4.2)

Method for identification of

peritoneal recurrence (n=50)
Succeeding operatlon 19
Imaging study (CT scan or PET' /CT scan) 31

*BMI = body mass index; TCEA = carcinoembryonic antigen; fca
= carbohydrate antigen; cT = computed tomography; 'PET =
positron emission tomography.
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Table 2. Univariate analysis for the risk factors of peritoneal recurrence

Peritoneal recurrence

P-value
(+) (n=50) (—) (n=1,879)
Preoperative variables, n (%)
CEA* 0.030
<7 ng/ml 27 (1.9 1,380 (98.1)
>7 ng/ml 15 (3.8) 382 (96.2)
cA'19-9 0.000
<37 U/ml 20 (1.4) 1,433 (98.6)
>37 U/ml 17 (7.3) 217 (92.7)
Intraoperative variables, n (%)
Type of operation 0.116
Open 32 27 1,154 (97.3)
Laparoscopic 16 (2.2) 710 (97.8)
Open-converted 2 (11.8) 15 (88.2)
Location 0.000
Right colon 22 (5.8) 355 (94.2)
Left colon 12 (2.4) 478 (97.6)
Rectum 16 (1.5) 1,046 (98.5)
Degree of circumferential involvement 0.001
<172 4 (0.7) 576 (99.3)
>1/2 46 (3.4) 1,291 (96.6)
Perforation 0.025
(=) 47 (2.5) 1,857 (97.5)
(+) 3 (12.0) 22 (88.0)
Obstruction 0.000
(&) 39 (2.1) 1,778 (97.9)
(+) 11 (9.8) 101 (90.2)
Ascites 0.034
(=) 39 (2.3) 1,653 (97.7)
(+) 11 (4.6) 226 (95.4)
Hepatic metastasis, synchronous 0.250
(&) 47 (2.5) 1,815 (97.5)
(+) 3 4.5) 64 (95.5)
Lung metastasis, synchronous 1.000
(&) 50 (2.6) 1,875 (97.4)
(+) 0 (0) 4 (100)
Paraaortic lymph node metastasis, synchronous 0.271
(&) 49 (2.6) 1,868 (97.4)
(+) 1 8.3) 11 91.7)
Pathologic variables, n (%)
pT category 0.000
T1/2/3 29 (1.8) 1,616 (98.2)
T4 21 (7.4 263 (92.6)
pN category 0.000
NO 11 (1.0 1,106 (99.0)
N1 15 (2.8) 519 (97.2)
N2 24 (8.6) 254 (91.4)
Apical lymph node 0.015
() 45 (2.4) 1,829 (97.6)

(+) 5 9.1 50 (90.9)
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Table 2. Continued

Peritoneal recurrence

P-value
(+) (n=50) (—) (n=1,879)

Differentiation 0.003
Well/moderate 39 2.2) 1,721 (97.8)
Poor/mucinous/signet ring cell 11 (6.5) 157 (93.5)

Growth pattern 0.043
Expanding 16 (1.8) 869 (98.2)
Infiltrative 33 (3.3) 968 (96.7)

Lymphatic invasion 0.001
(—) 14 (1.4) 958 (98.6)
(+) 36 (3.8) 921 (96.2)

Venous invasion 0.027
(-) 43 2.4) 1,770 (97.6)
(+) 7 (6.0) 109 (94.0)

Perineural invasion 0.006
(—) 22 (1.8) 1,187 (98.2)
(+) 28 (3.9) 692 (96.1)

*CEA = carcinoembryonic antigen; Tca = carbohydrate antigen.

Table 3. Multivariate logistic regression analysis for risk factors

of peritoneal recurrence

Odds ratio 95% CI P-value
Preoperative level of 3217 1.525~6.788  0.002
serum CA19-9>37 U/ml
Location 0.031
Right colon 2.524 1.158~5502  0.020
Left colon 0.894 0.325~2.454  0.827
Rectum 1.000
pT4 2.131 1.009~4.502  0.047
Positive apical lymph node 3.045 1.023~9.066  0.045
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