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Purpose. Currently there is no consensus about surveillance guideline for
resected stage I colorectal cancer. In this study, we try to investigate risk
factor of stage of metachronous colorectal cancer and the reasonable
colonoscopy follow up interval.

Materials and Methods. Between January 1995 and December 2015, to-
tal 17025 patients were diagnosed with colorectal cancer at the Linkou
Chang Gung Memorial Hospital in Taiwan. Demographic data including
sex, age, tumor location, index tumor location, original cancer’s patho-
logical characteristics; preoperative carcinoembryonic antigen level, and
colonoscopy follow up interval were all collected for analysis with Pear-
son’s chi-squared test and linear regression.

Results. Total 2558 patients were diagnosed with stage I colorectal cancer
and underwent standard curative operations. We recorded total 31 patients
had metachronous colorectal cancer. Family cancer history, age, gender,
underlying disease such as hypertension, coronary artery disease, diabete
mellitus, previous CEA level before operation, resection method, TMN
stage T1 or T2, and its original tumor site had no statistical significance
compare with stage of metachronous colorectal cancer (p > 0.05). Co-
lonoscopy follow up interval do have association with metachronous can-
cer stage (p = 0.036). We get a regression curve equation. According to
this equation, we may predict that if we want to control the second cancer
within curable stage (within stage III), a reasonable follow up interval is
75 months. If we want to do more intensive surveillance in order to keep
metachronous colorectal within stage II (No need of chemotherapy), a
reasonable follow up interval is 52 months. Furthermore, if we follow
colonoscopy every 8.4 months, the predict metachronous colorectal can-
cer stage would be within stage 1.

Conclusions. Colonoscopy follow up interval do have association with
metachronous cancer stage. The recommend follow up interval is 75
months.

[J Soc Colon Rectal Surgeon (Taiwan) 2017;28:80-87]

ver recent years, colorectal cancer (CRC) has
become one of the most common cancer in Tai-

wan. According to the data of Taiwan Cancer Regis-
try, CRC is the third leading cause of cancer-related
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death in Taiwan. With the introduction of a nationwide
colorectal cancer screening by biennial fecal immuno-
chemical testing for aged 50-69 years, rate of early
colorectal cancer or stage I CRC has increased.'

The vast majority of studies exploring the benefits
of posttreatment surveillance have been conducted in
patients with resected stage II or III disease.’”’ Al-
though the question of a survival benefit is unsettled,
periodic posttreatment endoscopic surveillance is
suggested by major groups, including ASCO, ESMO,
Cancer Care Ontario, the NCCN, the American Can-
cer Society (ACS).*®

For resected stage I colorectal cancer, there are
many different surveillance guidelines amount each
expert group. According to ASCO,* Cancer Care On-
tario,'° the British Columbia Medical Association,'!
and the National Comprehensive Cancer Network
(NCCN),’ the surveillance of resected stage I colo-
rectal cancer should be periodically colonoscopy ex-
amine only. And the European Society for Medical
Oncology (ESMO) guidelines do suggest it should be
the same surveillance policy amount stage I, II, and III
colorectal cancer. Furthermore, some guidelines had
even no description about surveillance for resected
stage I CRCs.

Although stage I colorectal cancer is with promis-
ing outcome after resection, the 5 years’ survival rate
of resected stage I colorectal cancer is about 90%.*
The goals of surveillance colonoscopy are two fold: to
detect metachronous CRCs (non-anastomotic new tu-
mors developing at least six months after the initial di-
agnosis), and detection of anastomotic recurrences of
the initial primary cancer at a stage that would allow
curative treatment. The local recurrence rate of re-
sected stage I CRC is rare, so we follow up colono-
scopy mainly focused on metachronous CRCs.

In general, current major guidelines available
about colonoscopy surveillance for resected stage |
colorectal cancer is about 1 year after operation, and
then follow up every 3~5 years independently. How-
ever, colonoscopy is an invasive examine with the risk
of perforation.’ If we want to early detect metach-
ronous colorectal cancer and balancing the risk of
colonoscopy, how often should we perform colono-
scopy examine for stage I colorectal cancer patient

after curative resection?

Materials and Methods

Between January 1995 and December 2015, total
17025 patients were diagnosed with colorectal cancer
at the Linkou Chang Gung Memorial Hospital in Tai-
wan. Total 2558 patients diagnosed with stage I co-
lorectal cancer and underwent standard curative re-
section were included. All patients received the same
postoperative follow up principles: do colonoscopy
follow up at least at the first year after operation, and
then follow up at different interval (around 3~5 years)
depend on clinical condition and physician’s judge-
ment. All patients were under OPD follow up and
telephone follow up by case managers. Amount these
2558 patients, 87 patients had lost follow up and 162
patients died of other disease. Up to December 2015,
only 31 patients were found metachronous colorectal
cancer and were enrolled in our study.

Demographic data including gender, age, family
history, Co-morbidity, preoperative carcinoembry-
onic antigen level, operation type, index tumor cell
differentiation, TMN-T stage, and index tumor loca-
tion were all collected for analysis in these patients.

To investigate relationship between colonoscopy
follow up interval (duration from last time tumor free
colonoscopy examine to the newly diagnosis meta-
chronous colorectal cancer) and its final pathologic
diagnosis, we compared clinicopathological factors
related to stage of metachronous colorectal cancer.
Categorical data were compared by using Pearson’s
chi-squared test. Relationship between colonoscopy
follow up interval and final pathological stage were
analysis with linear regression. Statistical significance
was defined as p < 0.05. All analyses were performed
using the Statistical Package for the Social Sciences
version 20 (SPSS Inc. Chicago, USA).

Results

We recorded total 31 patients had metachronous
colorectal cancer found via colonoscopy follow up
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(Fig. 1). Amount them, no synchronous colorectal  and follow up nor metachronous tumor resection and
cancer was found neither while index tumor resection  follow up. All of them were showed below (Table 1).

Fig. 1. From Jan 1995 to Dec 2015, total 31 patients enroll this study.

Table 1. Data character

Co-morbidity* Operation Tumor TMN  Index  Time interval Stage of

. Family b d

Patient history® AGE" Gender HTN CAD DM CEA type differ* (T) tumor site (month) meta
1 - 65 F - - - 2.8 Radical WDA 2 R 25 1T A
2 - 85 M - - - 35 Local MDA 1 R 8f Tis
3 - 73 M - - - 3 Radical MDA 1 T 6 Tis
4 - 71 M - - - 1.6 Radical MDA 2 S 12f Tis
5 + 30 M - - - 1.1 Radical WDA 2 T 33 IIA
6 - 48 M - - - 33 Local WDA 1 R 8 v
7 - 65 F + - - 0.8 Radical WDA 1 S 27 1T A
8 - 61 M - - - 13.3 Radical MDA 2 T 63 IIB
9 - 70 M - - - 1.5 Radical WDA 2 R 11 IIB
10 - 62 M - - + 1.3 Radical WDA 1 S 25 IB
11 - 69 M - - - 2.8 Radical MDA 2 R 10 Tis
12 - 66 F + - + 7.3 Radical MDA 1 R 12 Tis
13 - 66 M + - - 52 Radical MDA 2 R 8 11 B
14 - 83 M + - - 2.6 Local MDA 1 R 13° Tis
15 - 89 M - - - 1.7 Radical MDA 2 D 12F IB
16 - 61 F + - + 5.8 Local MDA 1 R 26 I1A
17 - 49 F + - + 8 Radical WDA 1 S 6 IA
18 - 75 M + - - 1.9 Radical WDA 2 T 53 1c
19 - 70 M - - - 6 Radical WDA 2 R 19 IA
20 - 61 M + - - 2.4 Radical WDA 1 S 16 I A
21 - 62 M - + + 2.3 Radical MDA 2 R 35 Tis
22 - 81 F - - - 24 Radical WDA 1 S 13 1B
23 - 79 M + + - 23 Radical MDA 1 A 14f IB
24 - 61 M - - - 1.8 Radical MDA 2 R 6 Tis
25 - 55 F - - - 1.3 Radical MDA 2 R 37 1A
26 - 68 M + - - 33 Radical MDA 2 R 41 v
27 - 82 M - - - 43 Radical PDA 2 R 18 IB
28 - 62 F - - - 1.9 Radical MDA 1 S 14 IB
29 - 78 M - - - 2.5 Radical WDA 2 R 13 Tis
30 + 52 F - - - 1.3 Radical MDA 2 A 11 IA
31 - 57 M - - - 3.7 Radical MDA 2 R 20 Tis

* Two patients had family history and compatible with hereditary nonpolyposis colorectal cancer (HNPCC); ® Age while cancer
diagnosed; © HTN: hypertension history; CAD: coronary artery disease history; DM: diabete mellitus history; ¢ CEA:
carcinoembryonic antigen level while 1 time cancer resection; ¢ Tumor differentiation: WDA: well differentiated adenocarcinoma;
MDA: moderate differentiated adenocarcinoma; PDA: poorly differentiated adenocarcinoma; * Metachronous colorectal cancer found
via first time postoperative follow up colonoscopy.
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We mainly focused on the final stage while meta-
chronous colorectal cancer emerged. Two patients had
family history, and they both meet HNPCC criteria.
We compare it with metachronous CRC stage and
found that there was no statistical significance (p =
0.858). We divided patients to three group according
to their age, <50, 50~75, and > 75. We compared each
of them with metachronous CRC stage, and we get
there was no statistical significance. By the same way,
we analysis gender, co-morbidity such as hyperten-
sion, coronary artery disease, diabete mellitus, previ-
ous CEA level before operation, operation type, TMN
stage T1 or T2, and its index tumor site, and then com-

Table 2. Risk factor for stage of metachronous cancer

pared with metachronous CRC stage. The p value of
those subgroup all > 0.05.

In our study, family history, age, gender, co-mor-
bidity such as hypertension, coronary artery disease,
diabete mellitus, previous CEA level before opera-
tion, operation type, TMN stage T1 or T2, and its in-
dex tumor site had no statistical significance compare
with stage of metachronous colorectal cancer (p >
0.05) (Table 2).

However, the pathologic morphology of index
cancer does have relationship with final pathology
stage of metachronous cancer (p = 0.15). The more
well differentiation, the more severe while found

Risk factor Subgroup Pearson association p value
Family history (HNPCC) Yes 2 (6.5%) 0.034 0.858
No 29 (93.5)

AGEP <50 3 (9.6%) -0.21 0.257
50~75 21 (67.7%)
>175 7 (22.5%)

Gender Male 22 (70.9%) -0.86 0.647
Female 9 (29.0%)

Hypertension Yes 10 (32.2%) 0.243 0.188

No 21 (67.7%)
Coronary artery disease Yes 2 (6.5%) -1.32 0.479
No 29 (93.5%)
Diabete mellitus Yes 5(16.1%) -2.5 0.175
No 26 (83.8%)
CEA ng\mL -0.35 0.852
Operation type Local excision 4 (12.9%) -1.08 0.564
Radical resection 27 (87.0%)
Tumor differentiation Well 12 (38.7%) -0.432 0.015°
Moderate 18 (58.0%)
Poor 1 (3.2%)
TMN-T staging T1 13 (41.9%) -0.15 0.934
T2 18 (58.0%)
Index tumor site Ascending colon 2 (6.5%) -0.205 0.268
Transverse colon 4 (12.9%)
Descending colon 11 (3.2%)
Sigmoid colon 7 (22.5%)
Rectum 17 (54.8%)
Colonoscopy follow up interval Month 0.378 0.036°

% p < 0.05: statistic significant. ® Age while cancer diagnosed.
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metachronous colorectal cancer.

For survey the relationship between colonoscopy
follow up interval and metachronous colorectal can-
cer stage, we defined stage Tis, la, Ib, I1a, IIb, I11a,
IIb, IlIc, IV as 1 to 9. We obtained its log value and
compared with the follow up time interval (month).
We noted it do have significant association between
them (p = 0.036).

We did further analysis for their distribution and
get a regression curve (Fig. 2). And then we get the
equation of this curve (Equation 1).

log Stage=0.009 * M+ 0.225 (Eq. 1)

Eq. 1. Relationship between stage and follow up interval.
Stage: We defined stage Ois, Ia, Ib, I1a, IIb, Illa,
IIIb, IllIc, IV as 1 to 9. M = Follow up interval of
colonoscopy (month).

Base on this curve, we may predict that if we want
to control the second cancer within curable stage
(within stage III), a reasonable follow up interval is 75
months. If we want to do more intensive surveillance
in order to keep metachronous colorectal within stage
II (no need of chemotherapy), a reasonable follow up
interval is 52 months. Furthermore, if we follow
colonoscopy every 8.4 months, the predict meta-
chronous colorectal cancer stage would be within
stage L.

Discussion

Patient with stage I colorectal cancer underwent
curative resection are deemed to cure because of early
treatment. However, they are still at risk of meta-
choronous colorectal cancer. The 5 years’ survival
rate of resected stage I colorectal cancer is about
90%.%! In our study, amount 2309 resected stage 1
colorectal cancer patients whom were received regu-
lar follow up, there were 31 metachronous colorectal
cancer. The incidence rate is 1.34%.

Whether resected stage I colorectal cancer should
be follow up intensively or not, there were six of 12
randomized trials'>** and five separate meta-analy-
ses’*?8 support a significant overall survival benefit
for intensive posttreatment surveillance following po-

1.2000

1.0000

0.8000
Y = 0.009X + 0.225

0.6000

Log stage?

0.4000
0.2000

0.0000
0 10 20 30 40 50 60

Colonoscopy follow up interval (month)

Fig. 2. Distribution and regression curve. * We defined
stage Ois, Ia, Ib, Ila, IIb, I11a, I1Ib, Illc, IV as 1 to 9.
We obtained its log value and compared with the
follow up time interval (month).

tentially curative resection of CRC.

The best follow-up strategy is not established yet.
Due to the stage I disease whose outcome is usually
pretty well and make it difficult to detect difference
between the more and less intensively followed groups.

According to ESMO guideline,® metachronous
primary cancer could be detected with an incidence of
0.7% within the first 2 years after curative surgery.
Park 1J et al. surveyed 5447 patients who underwent
curative colorectal surgery due to colon cancer. They
found 39 patients with metachronous colorectal can-
cer. The time interval between index and metach-
ronous cancer ranged from 6 to 215 months (mean 39
months), with 13 (33.3%) patients diagnosed with
metachronous cancer after 5 years.’> However, the
data above including all stage colorectal cancer. In our
study, we focused on resected stage I colorectal cancer
and survey the time interval between “last time nega-
tive colonoscopy survey” to “the time of metach-
ronous colorectal cancer diagnosis™. It is 6 to 63
months in our study. Nevertheless, the time interval
between index and metachronous cancer in our study
is 8 to 115 months.

In our study, we defined time interval as duration
from last time tumor free colonoscopy examine to the
newly diagnosis metachronous colorectal cancer.
Amount 31 patients whom had metachronous colo-
rectal cancer, 5 patients found metachronous cancer at
first time follow up colonoscopy after curative resec-
tion (mean time interval is 11.8 months). Theoreti-
cally speaking, only one lesion and then status post
curative resection, we can regard it as tumor free.
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These 5 patients all received complete colonoscopy
before index tumor resection, and revealed no syn-
chronous colorectal cancer. Besides, the metachro-
nous cancer stage of these 5 patients were Tis and 1B,
which were compatible with our result and suggestion
(if we follow colonoscopy every 8.4 months, the pre-
dict metachronous colorectal cancer stage would be
within stage I). They met our study purpose and did
not against our final conclusion thus we analysis and
discuss them with others together.

There are many risk factor of interval colorectal
cancer. James M et al. reveal interval colon cancer
does have relationship with aged > 60 years, right co-
lon, and colonoscopy complete or not.?’ Nevertheless,
its’ analysis data was colorectal cancer of all stage. In
our study, patients with resected stage I colorectal
cancer whom encounter metachronous colorectal can-
cer had no association with HNPCC history, age, gen-
der, co-morbidity such as hypertension, coronary ar-
tery disease, diabete mellitus, operation type, TMN
stage T1 or T2, and its original tumor site (all p >
0.05). It also had no association with preoperational
CEA level (p = 0.852).

Index tumor differentiation did have association
with the metachronous colorectal cancer’s final stage.
It showed moderate negative association, which means
poor differentiated adenocarcinoma had better out-
come compare with well differentiated adenocar-
cinoma if metachronous cancer emerged. We though
it is due to limit data available. In our study, there was
only one patient had poorly differentiated adenocar-
cinoma (primary cancer). And his final pathological
staging of metachronous cancer is IB, which is better
than part of other well differentiated adenocarcinoma
or moderate differentiated adenocarcinoma.

We also found that colonoscopy follow up inter-
val had significant association with metachronous
colorectal cancer’s final stage (p = 0.036). The longer
the follow up interval, the more severe metachronous
CRCs it turned out. Furthermore, we get a regression
curve which showed as above (Fig. 2). Base on this
curve, we may predict that if we want to control the
second cancer within curable stage (beyond stage III),
a reasonable follow up interval is 75 months. If we
want to do more intensive surveillance in order to

keep metachronous colorectal beyond stage II (No
need of chemotherapy), a reasonable follow up inter-
val is 52 months. Furthermore, if we follow colono-
scopy every 8.4 months, the predict metachronous
colorectal cancer stage would be beyond stage I base
on over study.

Limit to the low incidence rate, the case number of
this study is not big enough. And some extremity data
will and do affect the result. Further large scale multi-
center study may be necessary for more detail and pre-
cise recommendation.

Conclusions

In our study, the incidence rate of metachronous
colorectal cancer amount the patients with resected
stage I colorectal cancer is 1.34%. The follow up in-
terval of colonoscopy do have association with the
metachronous colorectal cancer stage. We get a re-
gression curve (Eq. 1). According to this equation, if
we wish to control metachronous colorectal cancer
within curable stage (stage III), the reasonable follow
up interval is 75 months.
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