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ABSTRACT
PURPOSE Follow-up after colorectal cancer treatment with curative intent aims to
detect recurrences and metachronous tumors in a timely manner. The objective
of this study is to assess how recurrent disease presents and is diagnosed within
scheduled follow-up according to the national guideline for the Netherlands.
METHODS In a retrospective study of consecutive patients with colorectal cancer

who were treated in 2 hospitals in the Netherlands, we identified patients with
colon cancer who underwent surgery with curative intent between January 2007
and December 2012. Patients who developed recurrent disease were included for
further analyses.
RESULTS From a total of 446 patients who were been treated for colon carci-

noma with curative intent, 74 developed recurrent disease (17%). In 43 of those
patients (58%), recurrent disease was detected during a scheduled follow-up
visit, with 41 (95%) being asymptomatic. Tumor marker testing, imaging, and
colonoscopy identified all of these recurrences. In the remaining 31 patients with
recurrent disease (42%), recurrence was found during non-scheduled interval visits; 26 (84%) of these patients were symptomatic. The most prevalent symptoms
were abdominal pain, altered defecation, and weight loss. Patients with asymptomatic recurrences had a significantly higher overall survival compared with
patients with symptomatic recurrences.
CONCLUSIONS In this cohort, 42% of the recurrences after initial curative treat-

ment for colon cancer were found during non-scheduled interval visits, mainly
based on symptoms. Primary care physicians who take care of patients whose
colon cancer might recur should be aware of the relatively high rate of symptomatic recurrences and of typical presenting symptoms.
Ann Fam Med 2016;14:215-220. doi: 10.1370/afm.1919.
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early, more than 13,000 patients are diagnosed with colorectal cancer in the Netherlands, and this number is growing due to increasing incidence and aging of the population.1,2 The overall 5-year survival rate of colorectal cancer is approximately 60%.1 After treatment with
curative intent, 30% to 40% of the patients develop recurrent disease.3,4
Recurrent disease usually presents as distant metastasis in the liver or lungs
or as locoregional recurrence in the pelvis or peritoneum. Also the risk of
second colorectal malignancy is increased. Most recurrences happen during the first 2 to 3 years after initial treatment.3-5
Recurrent disease can be treated with curative intent, depending on
the location and number of metastases and on the patient’s condition.
Early detection of recurrence is therefore important. The Dutch guideline
on colorectal cancer includes periodic consultations combined with carcinoembryonic antigen (CEA) testing and imaging of the abdomen during
the first 5 postoperative years. Surveillance colonoscopy is recommended
1 year postoperatively, with subsequent colonoscopy every 3 to 5 years
depending on the presence, number, size, and location of polyps.2
Systematic reviews have shown that intensive follow-up programs with
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frequent diagnostic testing improve overall survival
compared with less or no intensive follow-up.3,6 Also,
the number of attempts at curative reoperations was
higher in arms with intensive follow-up.
Tumor-specific guidelines do not offer recommendations about which physician should coordinate
follow-up, but recently, primary care physicians were
appointed to perform follow-up in the Netherlands.2,7,8
Sorting out how recurrent disease presents and is diagnosed during the first 5 postoperative years can help
prepare primary care physicians for a future role as
coordinators of colon cancer follow-up.

METHODS
Patients
In March 2014 all patients operated on for colon cancer between January 2007 and December 2012 in the
Academic Medical Centre (AMC) in Amsterdam and
the St Antonius Hospital in Utrecht/Nieuwegein were
selected from institutional databases. Inclusion criteria
were treatment with curative intent for a pathological
stage I to stage III carcinoma of the colon, including
the rectosigmoid colon, with scheduled follow-up.
Patients with stage IV disease, rectal carcinoma, and
hereditary colon carcinoma were excluded, as were
those whose carcinoma had developed in the context
of inflammatory bowel disease and those not eligible
for scheduled follow-up. Selection of eligible patients
was done by 2 investigators (L.D. and R.H., see
acknowledgment) and each randomly checked 50% of
the other’s data to ensure reliability.
Follow-Up Schedule
Follow-up was scheduled according to the Dutch
guideline, which includes CEA testing every 3 to 6
months during the first 3 years and every 6 months
during the following 2 years. The cutoff point of CEA
was 5.5 µg/L. Abdominal imaging was performed by
ultrasonography every 6 months during the first 2
years and annually during the following 3 years.2 At
the St Antonius Hospital, imaging of the abdomen was
combined with a chest X-ray in all patients, although
this was not recommended in the guideline. At the
AMC, follow-up during the first 6 months was initiated
by the medical oncologist in patients who received
adjuvant chemotherapy, after which the surgeon continued follow-up. At the St Antonius Hospital, patients
who received adjuvant chemotherapy consulted both
surgeons and medical oncologists during 5 years of
follow-up, whereas follow-up of patients who only had
surgical treatment was performed by surgeons only in
both hospitals. In case of elevated CEA level, either
another CEA test or further imaging was performed,
ANNALS O F FAMILY MEDICINE
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the latter involving computed tomography (CT) of the
thorax and abdomen with or without positron emission
tomography (PET).
Characteristics
We used the hospitals’ electronic medical record
systems (EMR) to extract the following data: tumor
stage and location (ie, right, left, or transverse part of
the colon), length of follow-up, and death. In case of
recurrent disease, we collected data about the moment
recurrence was diagnosed (ie, during a scheduled
follow-up visit or not), which physician was involved,
the presence of symptoms, the diagnostic tests that
raised suspicion of recurrence, and additional diagnostic tests used for definitive diagnosis and further staging. We also captured the location of recurrence, time
to diagnosis of recurrence, and survival. Recurrent
disease was defined as distant metastasis, locoregional
recurrence, or a second colorectal carcinoma confirmed by pathological examination or, if not available,
by repeated imaging. Both researchers checked the
data of patients with recurrent disease. In case of disagreement, a third researcher (J.W.) was consulted.
Statistical Analysis
We used descriptive statistical methods to analyze the
data by using SPSS v.20.0 package (International Business Machines Corporation). Chi square and Fisher’s
exact tests were used to compare means. We did a
Kaplan-Meier analysis to calculate the overall survival
in patients who developed asymptomatic or symptomatic recurrence. The log-rank test was used for comparison. Data of patients who were lost to follow-up
after detection of recurrence were censored. The date
of the surgical resection of the primary colon cancer
was used as starting time for survival analysis.

RESULTS
During the study period, 823 patients were operated
on for colon cancer in the 2 hospitals included in the
study. For reasons shown in Table 1, 303 patients were
excluded.
Of 520 included patients, 12 ended scheduled
follow-up prematurely because of age, 5 requested termination of follow-up, and 4 stopped follow-up because
of comorbidity. Eleven patients continued follow-up in
hospitals closer to their residences, and 42 were lost to
follow-up.
The final analysis included 446 patients, of whom
93 (21%) had stage I carcinoma, 176 (39%) stage II
carcinoma, and 176 (39%) stage III carcinoma. In 1
patient, stage was unknown. Seven patients had tumor
foci at more than 1 site. The majority of patients had
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Recurrence Detected During Scheduled
Follow-up Visits
Forty-three of 74 recurrences (58%) were detected during scheduled follow-up visits, and 41 of these recurrences (95%) were asymptomatic. Recurrent disease was
identified by routine diagnostic testing in all 43 patients
(Table 3). In patients with elevated CEA levels, the
median value at diagnosis of recurrence was 12.1 µg/L
(range 5.8 to 138 µg/L). Seven patients with asymptomatic recurrence located in the colon (either recurrent
disease at the colonic anastomosis or a second primary
colorectal carcinoma) underwent surgical treatment
with curative intent, and 5 of them were still under surveillance during our final data analysis (median time 21
months after resection or recurrent disease, range 12 to
45 months). Two patients were referred to other hospitals after diagnosis of recurrent disease.
Nine patients developed lung metastases, of which
2 were detected by scheduled chest x-rays, another
2 by scheduled x-rays as part of protocol deviations,
and 1 as part of lung transplant follow-up. Four other
patients with lung metastasis had elevated CEA levels
(n = 3) or an elevated CEA level with an abnormal CT
scan (n = 1).

Table 1. Reasons for Exclusion (n = 303)
Reason

No. (%)

Stage IV disease

146 (48.2)

No participation in follow-up programa

78 (25.7)

Hereditary colon carcinoma

32 (10.6)

Death within 30 days postoperatively

25 (8.3)

Carcinoma in patients with inflammatory bowel disease

17 (5.6)

Other treatment regimenb

5 (1.7)

No reason given (n = 31), because of age (n = 22), return to hospitals close
to patients’ residences (n = 10), comorbidity (n = 5), lived in nursing home
(n = 4), patients’ request for no participation in follow-up program (n = 4), and
stage IV disease of another primary tumor (n = 2).
a

Treatment with hyperthermic intraperitoneal chemotherapy, because of high
risk of recurrences in patients without metastasis at diagnosis.

b

a carcinoma in the left colon (n = 248, 55%), 170 (38%)
patients had a tumor in the right colon, and 35 (8%)
had a tumor in the transverse colon. In these 446
patients the median follow-up time was 34 months
(range, 2 to 81 months), and 388 of the patients (87%)
had at least 2 years of follow-up. Seventy-four patients
(17%), 39 males and 35 females, developed recurrent
disease. Characteristics of these patients are shown in
Table 2.

Table 2. Characteristics of Patients With Symptomatic vs Asymptomatic Recurrences

Characteristics
Age, median (range), y

All Patients With
Recurrences
n = 74

Patients With
Symptomatic
Recurrences
n = 28

Patients With
Asymptomatic
Recurrences
n = 46

P Value

69 (43-88)

68 (46-88)

70 (43-86)

.48

Tumor stage at diagnosis, No. (%)
Stage I

5 (6.8)

1 (3.6)

4 (8.7)

.64

Stage II

27 (36.5)

11 (39.3)

16 (34.8)

.70

Stage III

42 (56.8)

16 (57.1)

26 (56.5)

.96

29 (39.2)

14 (50)

15 (32.6)

Primary tumor location, No. (%)
Right colon, including hepatic flexure
Transverse colon
Left colon, including splenic flexure and rectosigmoid colon
More than 1 location
Time to recurrence detection, median (range), mo

3 (4.1)

1 (3.6)

42 (56.8)

13 (46.4)

4 (5.4)

2 (7.1)

13.7 (2-48)

13.7 (4-46)

.14

2 (4.3)

>.99

29 (63)

.16

2 (4.3)

.63

13.7 (2-48)

.58

Type of visit where recurrence was detected, No. (%)
Scheduled follow-up

43 (58.1)

2 (7.1)

41 (89.1)

<.001

Interval visit

31 (41.9)

26 (92.9)

5 (10.9)

<.001

Liver

29 (39.1)

7 (25)

22 (47.8)

.05

Peritoneum

19 (25.7)

9 (32.1)

10 (21.7)

.12

Lung

18 (24.3)

8 (28.6)

9 (19.6)

.22

Local

19 (25.7)

7 (25)

12 (26.1)

.65

9 (12.2)

2 (7.1)

7 (15.2)

.30

5 (17.9)

5 (10.9)

.39

Recurrence location, No. (%)

Second primary (metachronous) colorectal tumor
Anastomosis

10 (13.5)

Lymph nodes

17 (23)

12 (42.9)

5 (10.9)

.002

More than 1 location

26 (35.1)

16 (57.1)

10 (21.7)

.002

Note: Percentages are calculated within the group of recurrences; eg, total, symptomatic, or asymptomatic (n = 74, n = 28 and n = 46 respectively).
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Eight out of 20 patients with liver metastases were
eligible for resection with curative intent. All patients
were alive at the end of the analysis, with a median
time to last follow-up visit of 20 months (range 1 to 70
months) after liver metastasis detection.
Two patients with recurrent disease were symptomatic during scheduled follow-up visits. Reported symptoms were bowel cramps only and fatigue, diarrhea,
and weight loss.
Recurrent Disease Detected Outside Scheduled
Follow-up Visits
Thirty-one of 74 recurrences (42%) were found during
interval visits between scheduled visits. The majority (26/31) of the interval visits were due to symptoms
suggestive of recurrent disease. The most prevalent
symptoms are shown in Table 4. Five recurrences were
asymptomatic and were found during reversal of temporary ostomies (n = 4) and during the diagnostic work-up
in a patient diagnosed with breast cancer (n = 1).
Only 3 patients with recurrent disease detected
outside scheduled follow-up visits underwent a surgical treatment with curative intent. Two developed
Table 3. Abnormal Diagnostic Test Results
in Patients With Recurrent Disease During
Scheduled Follow-Up Visits (n = 43)
Test

No. (%)

CEA tumor marker

19 (44.2)

Abdominal ultrasound

17 (39.5)

Colonoscopy

7 (16.3)

Chest x-ray

5 (11.6)

CT scan

3 (7)

More than 1 modalitya

7 (16)

CEA = carcinoembryonic antigen; CT = computed tomography.
a
Combinations included CEA testing with abdominal ultrasound (n = 5), CEA
testing with chest x-ray and abdominal ultrasound (n = 1), and CEA testing
with CT scan (n = 1).

Table 4. Symptoms Reported During Interval Visits
Leading to Detection of Recurrent Disease (n = 26)
Symptom

No. (%)

Abdominal pain

15 (57.7)

Altered defecation

11 (42.3)

Weight loss

6 (23.1)

Pain in back or pelvis

4 (15.4)

Fatigue

2 (7.7)

Dyspnea

2 (7.7)

Loss of appetite

2 (7.7)

Othera
>1 symptom
a

3 (11.6)
14 (53.8)

Other complaints were urine retention, hematuria, or cough.
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recurrence again after their secondary treatment, and
1 patient with a second primary tumor died. All symptomatic patients with liver metastasis had recurrent
disease in multiple locations besides the liver, and none
of them could be treated with curative intent.
Surgeons were the physicians most frequently
involved if recurrence was suspected during interval
visits (14/31). Two symptomatic patients were referred
to the hospital by their primary care physicians, and
9 symptomatic patients presented at the emergency
department. Other physicians involved were urologists
(n = 3), a medical oncologist (n = 1), a gastroenterologist
(n = 1), and a cardiologist (n = 1).
The overall survival of patients with recurrent disease differed significantly between the patients with
symptomatic and asymptomatic recurrences (P = .001)
(Figure 1).

DISCUSSION
Main Study Findings
In this retrospective study including 446 colon cancer
patients who were treated with curative intent, 17%
developed recurrent disease. Fifty-eight percent of
recurrences were detected during scheduled follow-up
visits, with 95% asymptomatic at the time of detection. Another 42% of the recurrences, however,
were discovered outside scheduled follow-up, with
84% of patients presenting with well-known symptoms such as abdominal pain, altered defecation, and
weight loss. Multisite recurrence was detected more
often in symptomatic patients. Fifteen patients with
asymptomatic recurrence detected during scheduled
follow-up were eligible for treatment with curative
intent compared with 3 symptomatic patients detected
outside scheduled follow-up.
Systematic reviews comparing intensive follow-up
with less intensive or no follow-up have found some
evidence that intensive follow-up leads to an overall
5-year survival benefit compared with less intensive or
no follow-up. Despite an overall survival benefit, however, the disease-specific survival did not improve significantly because of intensive follow-up.3,6 Alteration
of lifestyle and improved treatment of coincidental
disease were hypothesized to contribute to improved
overall survival.9 Also, in a recent multicenter trial,
patients were randomized to minimal follow-up (ie,
follow-up only if symptoms recurred), CEA monitoring only, CT-scanning only, or a combination of
CT scanning and CEA monitoring. Compared with
minimal follow-up, the absolute difference in the percentage of patients treated with curative intent in the
CEA group was 4.4%, in the CT group 5.7%, and in
the combined group 4.3%. The number of deaths was
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provides a good window of opportunity to detect symptomatic
recurrence.14 So far, 2 studies have
evaluated follow-up and aftercare
by primary care physicians, and
they found no significant differences for quality of life, recurrence
rate, and anxiety. Primary care-led
follow-up was more cost-effective
than hospital-led follow-up, mainly
due to differences in organization
and physician costs.15,16

Figure 1. Overall survival in patients with asymptomatic
and symptomatic recurrences.
Asymptomatic RD

Asymptomatic RD-censored

Symptomatic RD

Symptomatic RD-censored

100
90
80
70
Survival percentage

Strengths and Limitations
We were able to extract data of
all consecutive patients with a
50
colon carcinoma from 2 hospitals.
Given that the quality of the EMR
40
registration of the participating
centers depended on involved phy30
sicians, it is likely that symptoms
20
of patients with recurrent disease
found during scheduled follow-up
10
visits are underreported.
Symptomatic recurrence was
0
mainly registered by surgeons
0
12
24
36
48
60
during interval visits. The role of
Follow-up (months)
primary care physicians in recognizing the alarming symptoms
RD = recurrent disease.
and referring patients could not be
Note: The overall survival was determined from the date of the surgical resection of the primary colon cancer
in patients with asymptomatic and symptomatic recurrent disease (P = .001). Points identified as censored
ascertained, since it was not clear
represent dates of last follow-up for patients lost to follow-up after detection of recurrence.
how many of the 9 patients presenting to the emergency department
with
symptoms
of recurrence were referred by
not significantly different in the combined intensivetheir
primary
care
physicians.
monitoring groups compared with the minimalScheduled follow-up seems important to detect
follow-up group.10
recurrence,
especially during the first 2 years after iniOther aspects of follow-up are important besides
tial
treatment.
Forty-two percent of recurrent disease,
timely detection of recurrence—eg, the patient’s qualhowever,
was
found
during interval visits. Awareness
ity of life, comorbid diseases, and lifestyle. Patients
is
important
when
patients
present outside scheduled
often experience multiple physical, functional, and
follow-up
visits
with
symptoms
of abdominal pain,
psychosocial symptoms after the initial treatment for
11
cancer. These symptoms cause considerable distress.
weight loss, or altered defecation. Considering the fact
Care with the purpose of alleviating these symptoms
that primary care-led follow-up might be more costis called aftercare.7 Currently, follow-up visits in second- effective and that more generalist care is desired in the
ary care do not always address these aspects. Data
care of patients after their initial treatment, the role of
from the literature suggest that only a small number
coordinating follow-up care might be shifted toward priof distressed patients are identified and supported.12,13
mary care physicians. To date, little evidence on a more
Both the Dutch Health Council and the Dutch Cancer prominent role for them in follow-up of colon cancer
Foundation have suggested more generalist care as a
patients exists; possible influences on patients’ satisfacsolution to these problems.7,8 Primary care physicians
tion and quality of life should be further assessed.
might be better equipped to guide patients through
To read or post commentaries in response to this article, see it
this difficult and stressful period of their lives. And,
online at http://www.annfammed.org/content/14/3/215.
since primary health care use is increased during the
first 5 years after colorectal cancer diagnosis, this
Key words: colon cancer; follow-up; recurrent disease
60
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