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Clinical Characteristics of Multiple Primary Colorectal Cancers
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  Purpose: Although multiple primary colorectal cancer 
has been recognized as a significant clinical entity, its 
clinical and pathological features and its prognosis are  
still controversial. The purpose of this study was to clarify 
clinical and pathological features of multiple primary col-
orectal cancer. 
  Materials and Methods: Among 1669 patients who un-
derwent surgery for primary colorectal cancer from 
January 1997 to June 2005, 26 patients (1.6%) with mul-
tiple primary colorectal cancer were identified. We re-
viewed clinical characteristics including diagnostic inter-
val, lesions, operating methods, and TNM stage, and we 
defined the index lesion as the most advanced lesion 
among the synchronous lesions. For the purposes of the  
study, the colon and rectum were classified into three 
segments. The right-side colon included the appendix, 
cecum, ascending colon, hepatic flexure, and transverse 
colon, and the left-side colon included the splenic flexure, 
descending colon, and sigmoid colon.
  Results: Of the 26 patients with multiple primary color-
ectal cancers, nineteen patients were male and seven 
patients were female, with a mean age of 61.5 years. 
Nineteen patients had synchronous colorectal cancers 
and seven patients had metachronous colorectal can-
cers. In the metachronous cases, the mean diagnostic

interval was 36.8 months. The site of the first lesion in 
metachronous colorectal cancers was the right colon in 
five cases (71.4%) and the left colon in two cases 
(28.6%), and the site of the second lesion was the rectum 
in six cases (55.5%), the right colon in three cases 
(33.3%), and the left colon in one case. The TNM stage of 
the second lesions in the metachronous colorectal can-
cers was stage II in four cases (57.1%), stage III in one  
case (14.3%), and stage IV in one case (14.3%). For the  
synchronous colorectal cancers, the operation methods 
were single-segment resection combined with endo-
scopic mucosal resection in five cases (26.3%), sin-
gle-segment resection alone in six cases, two-segment 
resection in six cases, and total colectomy in two cases. 
  Conclusion: In metachronous colorectal cancers, the  
secondary lesions were later-stage cancer. Therefore, 
careful postoperative follow-up is necessary for patients 
who have undergone surgery for colorectal cancers. 
Further study of therapeutic modalities is important for 
synchronous colorectal cancers. (Cancer Res Treat. 
2008;40:71-74)
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INTRODUCTION

  Multiple primary cancer is defined as two or more cancers 
detected in the same or other organs of an individual patient, 
either synchronously or metachronously. Each tumor is inde-
pendent rather than a metastasis from another tumor. The 
incidence of multiple primary cancers identified in the colon 
and rectum is about 2∼5% (1∼7). This incidence increases 
to 10∼20% in patients with familiar adenomatous polyposis, 
hereditary non-polyposis, colorectal cancer, and ulcerative 
colitis.
  Preoperative detection of synchronous colorectal cancer is 

very important to planning treatment. If synchronous colorectal 
cancers are detected during an operation, the surgical procedure 
occasionally needs to be altered. Non-detected synchronous 
colorectal cancers usually ultimately present as early meta-
chronous carcinoma of advanced stages and generally require 
re-operation (8). The purpose of the present study was to 
evaluate the clinical characteristics of synchronous and meta-
chronous colorectal cancer.

MATERIALS AND METHODS

  From January 1997 to June 2005, 1,669 cases of invasive 
colorectal adenocarcinoma were surgically resected at our 
institute. Of these, 1,643 cases were single carcinomas and 26 
cases (1.6%) were multiple primary colorectal cancers as 
evaluated by the Moertel criteria (9). Patients with familiar 
polyposis adenomatosis, hereditary nonpolyposis, colorectal 
cancer, and ulcerative colitis were excluded. Preoperative evalu-
ation was conducted by barium contrast enema and/or colono-
scopy, and CT scans and blood tumor markers were ordinarily 
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Table 1. Characteristics of patients with multiple primary colo-
rectal cancers

No. of patients
Total

Variables
Synchronous Metachronous (n=26)

(n=19) (n=7)

Sex (male：female) 15：4 4：3 19：7
62.9 60 61.5

Age (years)*
(45∼73) (55∼68) (45∼74)*

Interval of diagnosis (months)* 36.8 (28∼49)
Number of lesion
  Double 18 5 23
  Triple  1 2  3
Location of index/first lesion
  Right-side colon† 6 (31.6) 5 (71.4) 11 (42.3)
  Left-side colon‡ 4 (21.1) 2 (28.6)  6 (23.1)
  Rectum 9 (47.4) 0  9 (34.6)
Location of concurrent/second lesion§

  Right-side colon 6 (30.0) 3 (33.3)  8 (31.1)
  Left-side colon 6 (30.0) 1 (11.1)  7 (24.1)
  Rectum 8 (40.0) 5 (55.5) 13 (44.8)

*values are mean (range); other values in parentheses are per-
centage. 

†right-side colon, which included appendix, cecum, 
ascending colon, hepatic flexure, and transverse colon, ‡left-side 
colon, which included splenic flexure, descending colon, and 
sigmoid colon, §number of concurrent synchronous lesion (n=20), 
and second metachronous lesion (n=9).

Table 2. The operation methods of synchronous multiple primary 
colorectal cancers

Metastasis and 
No. of case

Operations recurrence
(n=19)

(No. of case)*

Two segment resection
  LAR

† and hemicolectomy 4 Local recurrence (1)
  APR‡ and ileocecectomy 1
  Sigmoidectomy and 1
   hemicolectomy
One segment resection
  Hemicolectomy 3
  LAR 3
  Anterior Resection/ 5 Lung (1)
   LAR and EMR§

Total colectomy 2

*mean duration of follow up was 34.6 months (1∼62 months), 
†low anterior resection, ‡abdominoperineal resection, §endoscopic 
mucosal resection.

employed. Synchronous colorectal cancers were defined as 
tumors diagnosed either preoperatively, during an operation by 
palpation, or postoperatively by colonoscopy within a period 
less than 6 months, and at least 4 cm distant from each other.
  In synchronous colorectal cancer, the index lesions were 
defined to be the tumors that were the most advanced patho-
logically. When two or more lesions were at an identical 
pathological stage, the largest lesion was regarded as the index 
lesion and the other lesions were designated as the concurrent 
lesions (8). Cancers detected more than six months after the 
prior operation were regarded as metachronous colorectal 
cancers (9,10). Anastomotic recurrence and metastasis were 
excluded. In metachronous colorectal cancer, the carcinoma 
diagnosed at the prior operation was regarded as the first lesion.
  Tumor locations were classified into three groups as being 
in the right-side colon, left-side colon, or rectum. The right-side 
colon included the appendix, cecum, ascending colon, hepatic 
flexure colon, and transverse colon. The left-side colon 
included the splenic flexure colon, descending colon, and 
sigmoid colon (8).
  We retrospectively reviewed the medical records of 26 
patients with multiple primary colorectal cancers. Tumor stages 
were determined according to TNM classification (American 
Joint Committee on Cancer, 6th ed.).

RESULTS

    1) Characteristics of synchronous colorectal cancer

  Among 26 patients with multiple primary colorectal cancers, 
synchronous colorectal cancers were found in nineteen cases. 
All cases were identified by preoperative colonoscopy. The 
number of synchronous lesions was two in most patients, but 
one patient had three synchronous lesions, with descending 
colon cancer as the index lesion together with cecal cancer and 
rectal cancer. The index site in the synchronous colorectal 
cancers was the rectum in nine cases (47.4%), the right-side 
colon in six cases (31.6%), and the left-side colon in four cases 
(21.1%) (Table 1).

    2) Operation methods and follow-up of synchronous 
colorectal cancers

  Single-segment resections, such as low anterior resection or 
right/left hemicolectomy, were performed in six patients (31.6%), 
and two-segment resection of the colon for each synchronous 
lesion was performed in another six patients (31.6%). In five 
patients (26.3%), a combination of single-segment resection for 
the index lesions and endoscopic mucosal resection for the 
concurrent lesions was performed, and in two patients total 
colectomy was done. One patient had three carcinomas, with 
lesions in the cecum, the descending colon, and the rectum. The 
other patients had carcinomas in the transverse colon and in 
the rectum (Table 2).
  The TNM stage of the index lesion was stage I in two cases 
(10.5%), stage II in nine cases (47.4%), stage III in seven cases 
(36.8%), and stage IV in one case (5.3%) (Table 3). The mean 
follow-up time for synchronous colorectal cancer was 34.6 
months (1∼62 months). In two patients, recurrences were 
identified. One patient had a local recurrence 33 after months 
after a two-segment resection for synchronous lesions, and the 
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Table 3. The Pathologic stage of multiple primary colorectal 
cancers

No. of cases

Synchronous* Metachronous†

(n=19) (n=7)

  Stage 0 0 0
I  2 (10.5) 0
II  9 (47.4) 4 (57.1)
III  7 (36.8) 1 (14.3)
IV 1 (5.3) 1 (14.3)

  Unknown
‡ 0 1 (14.3)

*stage of primary lesion in synchronous group, 
†stage of 

secondary lesion in metachronous lesion, ‡operation for secondary 
lesion was not underwent.

other patient had pulmonary metastasis 22 months after 
single-segment resection for the index lesion and endoscopic 
mucosal resection for the concurrent lesion. These two patients 
underwent total colectomy, and no recurrence was identified 
with 43 and 50 months of follow-up.  

    3) Characteristics of metachronous colorectal cancer

  Among the 26 patients with multiple primary colorectal 
cancers, metachronous colorectal cancers were identified in 
seven. The mean time of diagnostic interval between the first 
cancer and the second cancer was 36.8 months (28∼49 
months). In two patients, a third cancer was identified. One 
patient had a sigmoid colon cancer as the primary cancer, 
followed by descending colon cancer as the second cancer after 
38 months, and cecal cancer as the third cancer 24 months after 
the second operation. The other patient had transverse colon 
cancer as the primary cancer, with cecal cancer and rectal 
cancer synchronously identified 38 months later. The site of the 
first cancer was the right colon in five cases (71.4%) and the 
left colon in two cases (28.6%). The second cancer was 
identified in the rectum in six cases (55.5%), the right colon 
in three cases (33.3%), and the left colon in one case (Table 
1). The TNM stage of the second cancer was stage II in four 
cases (57.1%), stage III in one case (14.3%), and stage IV in 
one case (14.3%) (Table 3).

DISCUSSION

  Due to remarkable improvement in cancer treatment, many 
cancer patients survive long after treatment. Consequently, they 
are at increased risk of developing multiple primary cancers. 
Ueno et al(5) reported that the risk of developing multiple 
primary colorectal cancers was the second highest among all 
cancers. The incidence of multiple primary cancers identified 
in the colon and rectum is about 2∼5% (1∼7), and in elderly 
patients with colorectal cancer the incidence of multiple 
primary colorectal cancer is increased (11). Multiple primary 
colorectal cancer is more predominant in males (9). Although 
the most common sites of multiple primary colorectal cancers 

are the sigmoid colon and the rectum, identification of multiple 
primary cancers in the proximal colon has increased (12). This 
observed site predominance in multiple primary colorectal 
cancer is probably attributable to the fact that colorectal cancers 
frequently develop in the sigmoid colon and the rectum. Kim 
et al. (13) suggested that tumors in the sigmoid colon and the 
rectum can be easily detected with sigmoidoscopy. In the 
present study, there was no predominance seen in the site 
location of the multiple primary colorectal cancers.
  Preoperative identification of synchronous colorectal cancers 
is important to planning treatment, because the operative plan 
varies depending on the detection of synchronous colorectal 
cancers and the identification of tumor location. Although most 
synchronous colorectal cancers can be detected by a pre- 
operative barium enema or colonoscopy, tumors are still often 
missed.
  Finan et al(14) reported that synchronous colorectal cancers 
in 58% of 52 patients were missed at pre-operative evaluation. 
In their study, 24% of synchronous colorectal cancers were 
identified by intra-operative evaluation and 34% were identified 
incidentally from the post-operative specimen. In a barium 
enema test, lesions can be missed because of several reasons, 
most usually colonic bleeding and poor bowel cleansing.
  The identification of tumors in the proximal colon by 
colonoscopy can be limited by obstruction of lesions in the 
distal colon. If pre-operative evaluation of the whole colon is 
limited, intra-operative palpation or intra-operative colonoscopy 
are essential (15∼16). Recently, virtual colonoscopy has 
become a viable alternative method for evaluation of the whole 
colon (17). All of our cases were identified using pre-operative 
colonoscopy.
  In metachronous colorectal cancers, the diagnostic interval 
between the first and second cancers ranges between eight 
months and twenty years (7), with a mean time of 6∼8 years 
(13,18). In the present study, the mean time of diagnostic 
interval was 36.8 months.
  Synchronous colorectal cancers involving index lesions and 
concurrent lesions tend to be less advanced than single 
colorectal cancers (4,6,13,14,19), leading to the common defi-
nition of concurrent lesions as less advanced lesions. In 
metachronous colorectal cancers, second cancers are also 
typically less advanced, with TNM stage I in 31% of cancers 
and stage II in 66.6% (7). In the present study, stage II lesions 
were found in 57.1% of metachronous cancer cases. Patients 
found to have stage II second cancers were those who were 
given follow-up colonoscopy one, three, and five years after the 
first operation. Patients with stages III and IV cancer were 
patients who did not receive serial postoperative colonoscopic 
evaluation or who underwent previous operation for their first 
lesions at other institutes.
  The five-year survival rate for multiple primary colorectal 
cancers was similar to that of single colorectal cancers in one 
previous study (4), and in other studies the survival with 
multiple primary colorectal cancer was somewhat worse than 
for single colorectal cancers but without statistical significance 
(8,13,20). When concurrent cancers are not detected, they are 
subsequently diagnosed as metachronous cancer with advanced 
lesions (8). In synchronous colorectal cancer, because pre-
operative identification of concurrent lesions is vital to 
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improved prognosis, careful colonoscopic evaluation of the 
whole colon is necessary (21∼22). For adequate management 
of multiple primary colorectal cancers, subtotal or total 
colectomy may occasionally be necessary (23). Colonoscopy 
surveillance at six-month intervals for 24∼48 months after an 
operations is recommended in order to achieve early detection 
of metachronous colorectal cancer (7). Further study is need to 
evaluate the predictive value of MSI (microsatellite instability) 
and mismatch-repair genes in multiple primary colorectal 
cancer (24∼25). 

CONCLUSION

  In the current study, most second lesions in metachrnous 
colorectal cancer were identified 3∼5 years after operation for 
the initial lesions. We recommend further study for evaluation 
of clinical characteristics, diagnostic interval, and predictive 
factors for metachronous colorectal cancers. For synchronous 
colorectal cancer, additional study is needed to elucidate proper 
management in relation to the size, stage, and location of the 
concurrent lesions.
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