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Background and Objectives. As there are differing opinions regarding the
surveillance of patients with early-stage colorectal cancer, we aimed to
determine whether the early detection of recurrence provides similar ben-
efits to patients with early-stage (stage 1) and late-stage (stage II and III)
colorectal cancer.

Methods. Patients who underwent curative resection between January
1995 and December 2011 for stage I-III primary colorectal adenocarci-
noma were enrolled. Variable values and recurrence patterns in patients
with early- and late-stage disease were compared.

Results. Between 1995 and 2011, 10,224 patients underwent curative sur-
gery for colon or rectal cancer of pathological stages I, II, or III. Recur-
rence occurred in 2,568 patients (25.11%). The most common sites of re-
currence for early-stage disease were the lungs (36.3%) and liver (32.4%),
and for late-stage disease were liver (38.1%) and the lungs (26%). In both
early-stage and late-stage disease, recurrence was mostly detected by
identifying abnormalities in carcinoembryonic antigen levels; abnormal
image was the second most commonly used technique to detect recur-
rence. Ofthe 130 patients with early-stage disease who experienced recur-
rence after curative surgery, 40.7% underwent secondary curative surgery
for the recurrent disease, with median survival time of 32 months; how-
ever, that of patients who did not undergo surgery was 17 months (p <
0.001). In late-stage patients who experienced recurrence, 33.6% of them
underwent secondary curative-intent surgery. Among these, the median
survival time was 32 months, and that of those who did not was 13 months
(» <0.001).

Conclusions. Patients with late- and early-stage disease who have recur-
rent cancer derive similar benefits from secondary curative surgery under
similar surveillance strategy. However, it may be important to consider
factors such as patient stress caused by surveillance and the cost-effective-
ness of surveillance.

[J Soc Colon Rectal Surgeon (Taiwan) 2021,;32:182-190]
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of cancer, colorectal cancer has the highest incidence
among men and the third highest incidence among
women. Among different cancer types, colorectal can-
cer is associated with the third highest mortality rate.'
In Taiwan, approximately 77% of patients with newly
diagnosed colorectal cancer undergo surgery. Follow-
up strategies designed to detect recurrence in patients
after they have undergone surgery are crucial, and pa-
thological analysis of resected specimens is the most
efficient method for assessing disease prognoses. Among
patients with colorectal cancer, the overall recurrence
rate after curative surgery ranges between 24% and
43%. Approximately 95% of the recurrence in pa-
tients with colorectal cancer occurs within 5 years af-
ter curative surgery, and in a majority of cases, recur-
rence occurs within 2 years. The most common sites
of recurrence are the liver and lungs.>’

It has been found that the duration between initial
treatment and recurrence is significantly associated
with survival.* Therefore, proper postoperative sur-
veillance strategies should be considered to enable the
early detection of recurrence in patients who have
asymptomatic recurrence; the implementation of such
strategies may lead to an increase in the proportion of
patients who are eligible to receive curative therapy.’
Detection of recurrence may lead to effective treat-
ment; furthermore, compared to patients who do not
undergo any surveillance, patients who undergo sur-
veillance may have better clinical outcomes. How-
ever, with respect to surveillance strategies, varying
recommendations have been made. Moreover, although
there is a consensus regarding surveillance strategies
for patients with resected colorectal cancer, this con-
sensus is only with respect to stage II or I1I disease.

The current guidelines of the National Compre-
hensive Cancer Network (NCCN) provide different
suggestions for different pathological stages of can-
cer. For patients with stage I disease, the use of colo-
noscopy has been suggested for follow-up evaluations;
for patients with stage II or III disease, regular moni-
toring of carcinoembryonic antigen (CEA) levels and
the performance of chest, abdomen, and/or pelvic com-
puted tomography (CT) have been suggested. Addi-
tionally, it is not recommended that CEA-level evalu-
ations and CT be performed routinely > 5 years after a

patient has undergone curative surgery.® The guide-
lines of the American Society of Clinical Oncology
(ASCO) are similar to those of the NCCN; in the
ASCO guidelines, follow-up surveillance of patients
with stage I colon cancer, except through the use of
colonoscopy, has not been recommended.” Conver-
sely, in the European Society for Medical Oncology’s
guidelines regarding surveillance after surgery for lo-
calized colon cancer, there are no differences in the re-
commendations made for disease of stages I, IT, and I11.3

Therefore, as there are differing opinions regard-
ing surveillance, in this study, we aimed to determine
whether the benefits of early detection of recurrence
in patients with stage I colorectal cancer are similar to
the benefits in patients with stage Il and III colorectal
cancer. Moreover, we endeavored to investigate whe-
ther the performance of curative surgery after recur-
rence provides survival benefits to patients with colo-
rectal cancer.

Patients and variables

Detailed data regarding the baseline characteris-
tics of patients was retrieved from the Colorectal Sec-
tion Tumor Registry of Chang-Gung Memorial Hos-
pital. This study was approved by the Institutional Re-
view Board of the hospital. The patient-related vari-
ables considered in this study were age and sex, and
the tumor-related variables we considered were tumor
location (colon and rectum), histological tumor grade
(grades according to differentiation [well-, moder-
ately, and poorly differentiated]), and CEA levels be-
fore surgery. Patients who underwent curative resec-
tion for stage I to III primary colorectal adenocar-
cinoma between January 1995 and December 2011
were enrolled. We divided the patients into the follow-
ing two groups according to the pathological stages of
cancer defined by the American Joint Committee on
Cancer’s staging criteria: patients with early-stage
(stage 1) disease and patients with late-stage (stage 11
and IIT) disease.

Follow-up and end points

Different physicians in the same department at
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this institute adopted similar follow-up routines and
adjuvant-treatment protocols. All patients were evalu-
ated weekly by a multidisciplinary team to determine
the actual stage of cancer according to clinical infor-
mation and pathology reports. However, final deci-
sions regarding the administration of adjuvant chemo-
therapy were made according to each physician’s opi-
nion and each patient’s choice. All patients partici-
pated in a follow-up program that included outpatient
visits every 3 to 6 months for physical examinations
and evaluations of CEA levels; additionally, chest ra-
diography, abdominal sonography or abdominal CT,
and colonoscopy were performed postoperatively every
1 to 3 years. The primary endpoint in this study was
recurrence. Disease recurrence was initially suspected
either through elevations of CEA levels and image re-
sults or through the use of other diagnostic modalities;
the presence of recurrence was confirmed through
histological examinations of biopsy specimens, re-op-
erations, or radiological studies. The time to recur-
rence in each patient was defined as the duration be-
tween the date of performance of initial surgery and
the date of confirmation of recurrence. We also deter-
mined recurrence rates, median time to recurrence,
and patterns of recurrence in patients with early- and
late-stage disease. The secondary endpoints were long-
term outcomes associated with survival.

Statistical analyses

All analyses were conducted using IBM SPSS
Statistics (version 24.0; IBM Corp., Armonk, NY,
USA). Clinicopathological characteristics involving
categorical variables have been presented using fre-
quencies and proportions and were compared using
the 2 test. Continuous variables were presented us-
ing mean and standard deviation values and were an-
alyzed using Student’s t-test. For the estimation of
long-term overall survival and time-to-event analyses,
the time period extending from the date of curative
surgery to the last follow-up date was considered, the
Kaplan-Meier method was used, and comparisons were
made using the log-rank test. All statistical tests were
two-tailed, and p values < 0.05 were considered statis-
tically significant.

Results

Between 1995 and 2011, 10,224 patients under-
went curative surgery for colorectal cancer of patho-
logical stages I, 11, or I1I. We compared patient charac-
teristics, such as age, sex, and tumor-related variables
in patients with early- and late-stage disease. There
were no significant differences between the two groups
of patients with respect to age, sex, and preoperative
CEA levels. Among the patients with early-stage dis-
ease, the number in whom the rectum was the primary
cancer site was greater than that in whom it was the
colon. There are no significant difference in age, sex
and pre-operative CEA level abnormality between
early-stage and late-stage. Mostly primary origin is
rectum in early-stage (p <0.001). And histologic grade
is poor is rare in early-stage (p < 0.001) (Table 1).

During follow-up periods, recurrence occurred in
2,568 patients (recurrence rate: 25.11% [2,568 of
10,224 patients]) who had undergone curative surgery
for colorectal cancer; 130 patients (5.4%) had early-
stage disease, and 2,438 (29%) had late-stage disease.
The recurrence rate among the patients with early-
stage disease was 5.4%, and that among those with
late-stage disease was 29%. The median duration from
surgery to recurrence was 26 months and 16 months in
early-stage and late-stage patients. In most patients,
recurrence occurred within 5 years of the performance
of initial surgeries. In total, recurrence occurred
within 5 and 2 years of the performance of initial sur-
geries in 88% and of 65% of the patients, respectively.

Table 1. Clinicopathological characteristics of recurrent
colorectal cancer, according to different stage

Early-stage Late-stage p value

Study population 130 2438
Age 65 (57-73) 64 (53-72)  0.271
Sex, male (%) 78 (60) 1389 (57) 0.462
Pre-operative CEA > 5 (%) 22 (16.9%) 1185 (48.6) 0.272
Primary origin <0.001
Colon 28 1092
Rectum 102 1346
Histologic grade <0.001
Well 47 222
Moderate 78 1983
Poor 5 233
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Among the patients with early-stage disease, recur-
rence occurred within 2 and 5 years of the perfor-
mance of initial surgeries in 44.1% and 83.8%, re-
spectively; among the patients with late-stage disease,
recurrence occurred within 2 and 5 years of the per-
formance of initial surgeries in 68.5% and 94.1%, re-
spectively (Fig. 1).

The most common sites of recurrence in early-
stage patients were the lungs (36.3%) and the liver
(32.4%); in 15.7%, recurrence was locoregional (Fig.
2). Among the patients with late-stage disease, the
most common sites of recurrence were the liver (38.1%)
and the lungs (26%); 15.2% of these patients had lo-
coregional recurrence. With respect to the methods

Late-stage

084

Early-stage
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Fig. 1. Cumulative incidence of recurrence, according to
early-stage and late-stage.
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used to detect recurrence, there were no significant
differences between the patients with early- and late-
stage disease. In most patients with early- and late-
stage disease, first recurrences were detected by ob-
serving abnormalities in CEA levels (in 65.7% and
65.4% of patients with early-stage and late-stage dis-
ease, respectively; p = 0.941). The second most com-
monly used technique was abnormal imaging, includ-
ing CT scan, chest X ray and sonography, which de-
tecting first recurrences in 30.7% of the patients with
early-stage disease and 35.2% with late-stage disease
(p = 0.664). Evaluation of medical histories and phy-
sical examinations were used to detect recurrences in
22.5% of the patients with early-stage disease and
22.7% with late-stage disease. These findings show
that in most cases, recurrence was detected when the
patients were still asymptomatic (Table 2).

With respect to secondary outcomes, the 130 pa-
tients with early-stage disease in whom recurrence oc-
curred after the initial curative surgery, 40.7% under-
went secondary curative-intent surgery for recurrence,
which means we excluded colostomy or bypass sur-

Table 2. Detection tool of recurrence, according to early-stage
and late-stage

Detection tool Early-stage (%) Late-stage (%) p value

Abnormal CEA 65.7% 65.4% 0.941
Abnormal image 30.7% 35.2% 0.664
Symptoms and PE 22.5% 22.7% 0.272

LNs Intra-abdomen Others
Late-stage

Fig. 2. Common site of recurrence in colorectal cancer, according to early-stage and late-stage.
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gery. Among the patients with early-stage disease, the
median survival time of those who underwent second-
ary surgery was 32 months, and that of those who did
not was 17 months (p < 0.001). Among the 2,438 pa-
tients with late-stage disease and recurrence, 33.6%
underwent secondary curative-intent surgery. Among
these, the median survival time of the patients who
underwent secondary surgery was 32 months, and that
of those who did not was 13 months (p <0.001) (Figs.
3,4)

Discussion

The findings of our study show that approximately
5% of the patients with early-stage disease experi-
enced recurrence. Similar follow-up strategies were
used for patients with different disease stages. Due to
the implementation of these strategies, approximately
32%-38% of these patients underwent secondary cu-
rative surgery. In other studies, the proportion of pa-
tients who underwent secondary surgery was found to
be between 35% and 47%.%!° Additionally, the me-
dian survival time of the patients with early-stage dis-
ease who underwent secondary curative surgery was
32 months, which was the same as that of the patients
with late-stage disease who underwent secondary cu-
rative surgery.

Serum CEA is an important tumor marker for co-
lorectal cancer, and it has been reported that the result
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Fig. 3. Survival after secondary curative surgery in early-
stage.

of CEA tests (involving detections of abnormal CEA
levels) is positive for 40%-60% of patients who un-
dergo surgery for colorectal cancer.!" Serum CEA has
a half-life of 3-5 days, and it has been reported that 2
to 4 weeks after a patient undergoes curative surgery,
the patient’s serum CEA levels decrease and return to
a value that is within the normal range.'*'* Consider-
ing a serum for a cutoff of 5 mcg/L, sensitivity and
specificity rates were 71 and 88 percent, respectively.'®
In the present study, for patients with either early- or
late-stage disease, detection of abnormalities in serum
CEA levels was the most commonly used method for
detecting recurrence; the second most commonly used
technique was image tool. Therefore, imaging techni-
ques and routine monitoring of serum CEA levels are
beneficial for the detection of distant recurrence in
both types of patients. In previous studies, among pa-
tients whose serum CEA levels were normal before
they underwent initial surgery, 44% had elevated CEA
levels at recurrence.'®!” In our study, among the pa-
tients with early-stage disease whose preoperative se-
rum CEA levels were < 5 ng/mL, 58.4% had elevated
CEA levels at recurrence. Among the patients whose
preoperative serum CEA levels were > 5 ng/mL, se-
rum CEA levels at recurrence were > 5 ng/mL in 75%
and > 10 ng/mL in 56.9%.

In the guidelines of most relevant societies and
networks, including the NCCN guidelines, the annual
performance of chest radiography is not recommended
as a post-treatment surveillance tool. Chest radiogra-
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Fig. 4. Survival after secondary curative surgery in late-
stage.
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phy is a noninvasive and relatively inexpensive tool
that can be used for the detection of lung metastases.'®2
For the patients included in our study, chest radiogra-
phy had been performed every 1 to 2 years; however,
recurrences were mostly detected through the identifi-
cation of abnormal CEA levels. In our data, due to a
large number of patients and long duration of follow-
up, we can only know detection of recurrence by ab-
normal image but cannot specifically know which im-
age tool is.

The purpose of performing surveillance colono-
scopy was to detect metachronous colorectal tumors
and anastomotic recurrences. It has been reported that
metachronous lesions develop in 1.5%-3% of patients
with colorectal cancer, and most such lesions develop
< 36 months after such patients undergo curative sur-
gery.'®!? Anastomotic recurrences occur often in pa-
tients with rectal cancer, primarily in patients who do
not undergo total mesorectal excision and/or pelvic
radiation therapy.?!**

The most common site of recurrence in our study,
lung is the most common site of recurrence and which
is slightly greater in early-stage patients compared to
late-stage patients whose the most common site of re-
currence is liver. The upper and middle thirds of the
rectum drain primarily into the superior rectal vein
and ultimately, they empty into the liver through the
inferior mesenteric vein and portal vein. However, the
lower third of the rectum drains into the middle rectal
vein, which skips the liver because it drains directly
into the inferior vena cava.?® In the present study, we
did not divide colonic or rectal lesions of different sta-
ges into different groups. It is important to know which
site is the most common site of recurrence.

In most of the major guidelines in which the use of
CEA-level monitoring or CT for the surveillance of
patients with stage I disease was not suggested, the
use of these surveillance methods during follow-up
periods was not suggested due to concerns associated
with medical expenditure and patient stress from sur-
veillance. Patients with stage II or III colorectal can-
cer who do not have recurrence are often stressed after
undergoing curative resection. Furthermore, false-
positive surveillance results may cause more stress in
such patients, and it is likely that patients with early-

stage disease have similar stress.**** The cost-effec-
tiveness of surveilling patients with early-stage dis-
ease is another concern. It has been previously re-
ported that the proportion of patients with early-stage
colon cancer in whom recurrence can be detected th-
rough routine monitoring of serum CEA levels and
imaging studies is very small.?® In our study, the re-
currence rate in patients with early-stage disease was
low (approximately 5%). In the United States, less
than $50,000 to $100,000 per quality-adjusted life
year for a patient was considered to have an accept-
able cost-effectiveness ratio.?” However, in Taiwan,
due to the national health insurance system, which is a
part of the social welfare system, performing such sur-
veillance and procedures is relatively cost-effective.
Therefore, the cost-effectiveness of surveilling pa-
tients with early-stage colorectal cancer must be eva-
luated in future studies.

A limitation of our study is its retrospective de-
sign. Additionally, we did not evaluate patient stress,
quality of life, and the cost-effectiveness of surveil-
lance. Most current guidelines suggest only the per-
formance of colonoscopy for follow-up evaluations
for patients with stage I disease. In our study, we used
serum-CEA-level monitoring and imaging tools for
surveillance. Although recurrence occurred in only
5% of the patients with early stage disease, surveil-
lance may still be indicated for the early discovery of
recurrence in asymptomatic patients. Recurrence oc-
curred in most patients in the first 5 years following
the initial surgeries (in 88% of included patients) and
especially in the first 2 years following the initial sur-
geries (in 65% of included patients). Surveilling pa-
tients more than 5 years after they have undergone
treatment is not suggested in the current major guide-
lines. Thus, to determine the benefits of intense and
long-term follow-up, further studies may be needed to
evaluate whether intense surveillance should be con-
ducted during the first 2 to 3 years following treat-
ment and whether it should be conducted 5 or more
years after treatment.?®

In conclusion, after they have undergone curative
surgery, patients with late- and early-stage disease who
have recurrent cancer derive similar benefits from
secondary curative surgery under similar surveillance
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strategy. However, patient stress caused by surveil-
lance and the cost-effectiveness of surveilling patients
during follow-up periods may be factors that need to
be considered. Furthermore, similar surveillance me-
thods can be used to detect recurrence in patients with
both early- and late-stage colorectal cancer, who often
experience asymptomatic recurrence.
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