ORIGINAL ARTICLE

Korean J Intern Med 2018;33:783-789
https://doi.org/10.3904/kjim.2016.215

Check for
u| S

D

.
KJIM'

Korean physicians’ policies for postoperative sur-
veillance of colorectal cancer

Sun Kyung Baek"", Sang-Cheol Lee*”, Jong Gwang Kim?, Jun Won Um?, Suk-Hwan Lee’, Byung Ik Jang®,
Jae Jun Park’, and Tae Won Kim?®

*Department of Internal Medicine,
Kyung Hee University Hospital,
Seoul; *Department of Internal
Medicine, Soonchunhyang
University Cheonan Hospital,
Cheonan; 3Department of
Oncology/Hematology, Kyungpook
National University Medical Center,
Daegu; *Department of Surgery,
Korea University Ansan Hospital,
Ansan; *Department of Surgery,
Kyung Hee University Hospital at
Gangdong, Seoul; “Department

of Internal Medicine, Yeungnam
University College of Medicine,
Daegu; "Department of Internal
Medicine, Yonsei University College
of Medicine, Seoul; 8Department
of Oncology, Asan Medical Center,
University of Ulsan College of
Medicine, Seoul, Korea

Received: July 7, 2016
Revised : September 20, 2016
Accepted: October 7, 2016

Correspondence to

Tae Won Kim, M.D.
Department of Oncology, Asan
Medical Center, University of
Ulsan College of Medicine, 88
Olympic-ro 43-gil, Songpa-gu,
Seoul 05505, Korea

Tel: +82-2-3010-3210

Fax: +82-2-3010-6961

E-mail: twkimmd@amc.seoul.kr

*These authors contributed equal-

ly to this work.

Background/Aims: We explored Korean physicians’ policies for surveillance of
colorectal cancer (CRC) after curative surgery.

Methods: Web-based self-report questionnaires were developed. Invitations to
participate were emailed to physicians who diagnosed and treated CRC from
October 1 to November 15, 2015. The questionnaire consisted of the role doctors
played in the surveillance, examination of surveillance, and duration of postoper-
ative surveillance according to CRC stage or primary site of the cancer.

Results: Ninety-one physicians participated in the online survey, and 78 complet-
ed the survey. Sixty-seven participants (13%) answered “up to 5 years” for stage I
surveillance duration; and 11 (13%) responded with a duration of > 5 years for stage I.
A total of 61 (75%) responded with a surveillance duration of up to 5 years for stage
IT; and 19 (24%) responded with a duration of > 5 years for stage II. Sixty-seven (97%)
and 61 (91%) physicians monitored patients with stage II/III every 3 or 6 months
by laboratory examination and by abdominopelvic computed tomography scan
for the first year, respectively. A total of 43 (53%) responded with a surveillance du-
ration of up to 5 years for stage IV; and 46 (46%) responded with a duration of > 5
years for stage IV after curative resection.

Conclusions: Korean physicians mostly followed up CRC using intensive postop-
erative surveillance. In preference to monitoring over a comparatively shorter pe-
riod of time, the physicians tended to prefer monitoring patients post-operatively
over a > 5 year period, particularly in cases of advanced-stage CRC.

Keywords: Colorectal neoplasms; Postoperative; Surveys and questionnaires; Fol-
low-up studies

INTRODUCTION

incidence rates were 5.7% in men and 4.3% in women be-
tween 1999 and 2012, using the world standard popula-

The incidence of colorectal cancer (CRC) in Korea has in-
creased. Annual percentage changes in age-standardized
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tion. In 2012, 28,988 new CRC cases (17,445 men and 11,543
women) were diagnosed, accounting for 13.0% of all CRC
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cases [1]. Although the prognosis mainly depends on tu-
mor stage at diagnosis, early treatment upon relapse is
critical to improve patients’ prognosis [2,3]. A small por-
tion of CRC cases with isolated metastasis, such as liver
or lung metastasis, can be cured with surgery.

Surveillance after curative resection can be expensive
and resource-consuming, in terms of both cost and pro-
cedures; so intensive surveillance must be justified with
a good level of evidence. Previous studies have shown
that 80% of CRC recurrences occur during the first 3
years after surgical resection of the primary tumor [4],
and about 90% of recurrences occur within the first g
years [5]. Most follow-up programs end 5 years after the
initial curative surgery, and the usefulness of postop-
erative follow-up has been controversial. Surveillance
policies vary widely according to centers and countries.
Moreover, the surveillance interval and duration vary
according to stage and primary site.

Different specialist physicians—such as medical on-
cologists, surgeons, gastroenterologists, and radiation
oncologists—are responsible for cancer surveillance in
Korea. We explored the current role of physicians in
surveillance and physicians’ policies for surveillance of
CRC after curative surgery in Korea.

METHODS

We conducted this survey prospectively to explore
postoperative surveillance: a guideline review survey in
Korea, which was a symposium hosted by a multidisci-
plinary education program to demonstrate the current
practices of doctors who play a role in surveillance af-
ter curative treatment. This study was performed from
October 1 to November 15, 2015. The survey instrument
was developed by the Chemotherapy Study Committee
of the Korean Society of Coloproctology (KSC), the Col-
orectal Cancer Study Committee of the Korean Society
of Gastrointestinal Cancer (KSGC), and the Colorectal
Cancer Committee of the Korean Cancer Study Group
(KCSG). The KSC, KSGC, and KCSG sent emails to their
members that included the online survey website. All re-
spondents, prior to participation, agreed to allow the use
of their responses for the analysis in the present study.
We collected physicians’ clinical data, including doc-
tor specialty and monthly mean number of patients
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consulted with CRC. The questionnaire consisted of
the roles doctors play in surveillance (roles such as sur-
geon, medical oncologist, gastroenterologist, radiation
oncologist, and others), surveillance examinations, and
interval or duration according to stage or primary site
(rectum vs. colon) after curative treatment. For surveil-
lance of CRC after curative surgery, stage IV was limited
to those subjects deemed capable of receiving curative
resection. The questionnaire asked what tests had been
included in follow-up examinations—such as com-
plete blood count (CBC), chemistries, chest computed
tomography (CT) scans, tumor markers, colonoscopy,
abdominopelvic CT, bone scan, and positron emission
tomography (PET) scans after curative surgery. The
questionnaire asked whether laboratory examinations,
chest CTs, abdominopelvic CTs, and PET scans oc-
curred in every 3-month, 6-month, or 1-year intervals.
Bone scans were likewise reportable as typically being
performed in every 6-month, 1-year, 2-year, or 3-year in-
tervals. The questionnaire also asked whether colonos-
copy was performed during the first 6 months, st year,
2nd year, 3rd year, and/or 5th year following surgery. If
multiple colonoscopies were performed, the question-
naire allowed physicians to select multiple options.

Descriptive analyses of the clinical data and CRC sur-
veillance practices—such as the physicians’ role, dura-
tion or interval of follow-up, and laboratory and imag-
ing study schedules—were performed.

RESULTS

Ninety-one doctors participated in the online survey,
and 78 completed the questionnaire. Of the 78 doctors in
72 hospitals, 39 (50%) were medical oncologists, 24 (31%)
were surgeons, and 15 (19%) were gastroenterologists.
More than 85% of the doctors treated = 10 patients with
CRC per month.

For duty on physician according to stage, medical on-
cologists were responsible for the surveillance 0of 6% of pa-
tients with stage I and 69% of postoperative patients with
stage IV CRC. Surgeons and gastroenterologists followed
up with 93% and 27% of patients with stage I and 54% and
17% of patients with stage IV, respectively (Table 1). Radia-
tion oncologists participated to a small degree of the post-
operative surveillance of patients with stages II/III CRC.
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Table 1. Physicians’ surveillance roles
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Total Surgeon  Medical oncologist Gastroenterologist ~ Radiation oncologist Other®
Stage I 70 (100) 65(93) 4(6) 19 (27) o 1(1)
Stage IT 71 (100) 64 (90) 16 (23) 12 (17) 1(2) 1(2)
Stage ITT 72 (100) 57(79) 34 (47) 10 (14) 5(7) 1(1)
Stage IV 72 (100) 39 (54) 50 (69) 12 (17) 3(4) 1(1)

Values are presented as number (%).
?Other, no designated physician.

100 ~
80
70
& 60 -
g 50
g 67 61 43
a 40 A
30 4
20
10 ~
| e— L L
0
Stage | Stage Il /1l Stage IV

B Under 3 years Up to 5 years M Over 5 years

Figure 1. Postoperative surveillance duration, according to
stage.

Total surveillance duration

Four participants (5%) answered that patients with stage
I are followed up with for 3 years; 67 (82%) stated 5 years;
and 11 (13%) stated > 5 years. Sixty-one physicians (75%)
answered that patients with stage II/III need to be fol-
lowed up with for 5 years; and 19 (24%) stated that these
patients need to be followed up with for > 5 years. For-
ty-three physicians (53%) reported having monitored
patients with stage IV for 5 years; and 37 (46%) report-
ed having monitored these patients for > 5 years (Fig. 1).
Seventy-six physicians (89%) answered that there was no
difference between total surveillance duration accord-
ing to location (colon vs. rectum); and nine (11%) said
that there was such a difference in duration.

Differences in surveillance time interval according
to stage or location

Thirty-five participants (40%) answered that the sur-
veillance time interval was the same regardless of can-
cer stage; and 52 (60%) answered that it was different.

https://doi.org/10.3904/kjim.2016.215

Forty-four participants (51%) answered that there was no
difference in the surveillance time interval for patients
with stages I and II/III, and 43 (49%) said that there was
a difference. Forty participants (45%) answered that the
surveillance time interval between patients with stages
II/IIT and IV was the same; and 48 (55%) gave the answer
that the interval for those was different. Fifty-five phy-
sicians (95%) answered that there was no difference in
the surveillance time interval for patients according to
location (colon vs. rectum); and three (5%) said that there
was a difference.

Time interval of each postoperative surveillance
according to stage

Sixty-four physicians (80%) answered that there was no
difference in the follow-up interval between surgery and
surveillance of patients with stage II or III CRC.

Outpatient visits and laboratory surveillance

Thirty-two (49%) and 31 physicians (48%) monitored pa-
tients with stage I every 3 and 6 months using outpatient
visits and laboratory examinations—including tumor
markers, CBC, and blood chemistries—for the first year,
respectively.

After 2 years, most physicians monitored patients ev-
ery 6 months or 1 year. By 3 years, over half of physicians
monitored them every 1 year. Of physicians monitoring
patients in stage II/ITI, 45 (65%) and 22 (32%) of the phy-
sicians did so every 3 and 6 months for the first year.
During the third year, 48 (69%) of physicians monitored
patients every 6 months; and 12 (17%) monitored them
every year. From 3 years on, most physicians monitored
patients every 6 months. For stage IV, 69 of physicians
(96%) monitored patients every 3 months for the first
year. During the third year, 33 (46%) and 36 (50%) physi-
cians monitored patients every 3 and 6 months. After the
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Table 2. Time interval of postoperative laboratory surveillance, according to stage

Stage IV, n =73 (%)

Every3mon Every6mon Everyiyr

Stage I, n = 65 (%) Stage II/IIL, n = 70 (%)

Every3mon Every6mon Everyiyr Every3mon Every6mon Everyiyr

1st year 32.(49) 31(48) 2(3) 45 (65) 22(32) 2(3) 69 (96) 3(4) o
2nd year 25(39) 32 (50) 7(12) 42 (61) 21(30) 6(9) 58 (82) 12.(17) 1(1)
3rd year 7(12) 35 (55) 22 (34) 10 (14) 48 (69) 12.(17) 33 (46) 36 (50) 3(4)
4th year 2(3) 29 (45) 33 (52) 1(2) 50 (71) 19 (27) 12 (17) 53 (75) 6(8)
sth year 2(3) 26 (41) 36 (56) 1(1) 44(63) 25(36) 11 (15) 51(72) 9(13)

Sixty-four physicians (80%) answered that there was no difference in the follow-up interval between patients with stages IT and III.

Table 3. Time interval of postoperative abdominopelvic computed tomography surveillance, according to stage

Stage I, n = 65 (%)

Stage II/III, n = 68 (%)

Stage IV, n = 74 (%)

Every3mon Every6mon Everyiyr Every3mon Every6mon Everyiyr Every3mon Every6mon Everyiyr
1st year 10 (16) 42 (66) 12 (19) 19 (28) 42 (63) 6(9) 51 (70) 21(29) 1(1)
2ndyear 6 (10) 38(60) 19 (30) 15 (22) 42 (61) 11 (16) 36 (50) 32(44) 4(6)
srdyear o 27 (42) 38(58) 2(3) 42(62)  24(35) 12 (17) 52(72) 8 (11)
gthyear o 15 (25) 45 (75) ° 30 (45) 37(55) 2(3) 52 (72) 18 (25)
sthyear o 13 (20) 51 (77) ° 29(3)  39(57) 2(3) 48 (67) 22 30)

Sixty-four physicians (80%) responded by answering that there was no difference in the follow-up interval between surgery for,
and surveillance of, patients with stage II or III colorectal cancer.

third year, about third-quarter of physicians monitored
patients every 6 months (Table 2).

Abdominopelvic CT surveillance

Forty-two physicians (66%) monitored patients with
stage I CRC every 6 months, and 12 (19%) monitored
them every 1 year for the first year. After 3 years, all phy-
sicians answered that they monitored patients every 6
months or 1 year. For stage II/III patients, 42 physicians
monitored them every 6 months for the first 3 years.
From the fourth years on, over half of physicians moni-
tored patients every year. For stage IV patients, 51 (70%)
and 21 (29%) physicians monitored patients every 3 and
6 months, respectively, for the first year. From the third
years on, most physicians monitored patients every 6
months (Table 3).

Chest CT surveillance

Twenty-eight physicians (54%) monitored patients with
stage I CRC every 6 months. From 3 years on, all physi-
cians monitored them either every 6 months or 1 year.
For stage II/III, 31 (52%) and 18 (30%) physicians moni-
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tored patients every 6 months or every year during the
first year, respectively. By 3 years, most physicians mon-
itored patients either every 6 months or every year. For
stage IV patients, 35 physicians (53%) monitored patients
every 3 months, and 22 (33%) monitored them every 6
months, during the first year. From 2 years on, propor-
tionally most of the physicians monitored patients every
6 months (Table 4).

Other surveillance including colonoscopy, PET/CT, and bone
scan

Thirty-six physicians (57%) answered that they moni-
tored patients with stage I; 36 (54%) monitored patients
with stage II/IIIL; and 37 (53%) monitored patients with
stage IV by colonoscopy in the first year after surgery
(Fig. 2).

By PET/CT and a bone scan, 54 physicians (92%) an-
swered that they did not monitor patients with stage I
CRC. Fifty-four (88%) and 56 (86%) physicians answered
that there was no need to monitor patients with stage II
by PET/CT and bone scan, respectively. Fifty-three (84%)
and 56 (82%) of physicians answered that there was no

https://doi.org/10.3904/kjim.2016.215
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Table 4. Time interval of postoperative chest computed tomography surveillance, according to stage

Stage I, n =55 (%)

Stage II/III, n = 61 (%)

Stage IV, n.= 67 (%)

Every3mon Every6mon Everyiyr Every3mon Every6mon Everyiyr Every3mon Every6mon Everyiyr
1st year 5 (10) 28 (54) 19 (36) 11 (28) 31(52) 18(30)  35(53) 22 (33) 9(14)
2nd year 5(10) 23 (44) 24(46) 7(12) 32.(56) 18(32)  24(36) 31(47) 11(17)
3rd year ° 15 (29) 36 (71) 2(4) 24 (41) 32(55)  8(i2) 43 (65) 15(23)
4th year o 7 (15) 39 (85) o 13 (24) 41 (76) o 38(59) 26 (41)
sth year ° 6 (12) 44(38) ° 13(22) 46(78) o 35(54) 20 (46)

Sixty-four physicians (80%) responded by answering that there was no difference in the follow-up interval between surgery for,
and surveillance of; patients with stage II and III colorectal cancer.

M Stage | Stage |l /1l M Stage IV

6 Months 8
K

Figure 2. The period of postoperative colonoscopy (n = 63).

need to monitor patients with stage IV using PET/CT
and bone scan, respectively.

DISCUSSION

Intensive postoperative surveillance could improve
overall survival and increase the early detection of as-
ymptomatic recurrences. Then, it would make curative
surgery attempts for patients with recurrence [6]. The
guidelines issued by most expert groups—including
the European Society for Medical Oncology (ESMO)
[7,8], the American Society of Clinical Oncology (ASCO)
[9], and the National Comprehensive Cancer Network
(NCCN) [10,11]—recommend intensive postoperative
surveillance of patients with stage III CRC and of those
at high risk for stage IT CRC.

A history, physical examination, and carcinoembry-
onic antigen (CEA) test should be performed every 3
to 6 months for 2 years and then every 6 months for 5
years for those with a need for the most intensive form

https://doi.org/10.3904/kjim.2016.215

of postoperative surveillance. Contrast-enhanced CT
scans of the chest and abdominopelvic region are rec-
ommended for every 6 to 12 months for up to 5 years
[8-10]. Some evaluations are performed more frequently
based on the NCCN guidelines during surveillance of
patients with stage IV CRC and no evidence of disease
after curative intent surgery. Stage IV patients should
undergo chest and abdominopelvic CT scans every 3 to
6 months in the first 2 years after adjuvant treatment
and then every 6 to 12 months thereafter for up to 5 years
[10]. Chest and abdominopelvic CT scans are also per-
formed more frequently in patients with stages I to IV
rectal cancer [11]. In addition, a proctoscopy is recom-
mended for every 3 to 6 months for the first 2 years and
then every 6 months for 5 years thereafter in patients
with for rectal cancer treated only by transanal excision.
This survey showed the Korean postoperative strategy
in patients with CRC after curative surgery. About 9o%
of physicians preferred monitoring patients with stage
II every 3 to 6 months for the first 2 years and then with
laboratory tests every 6 months or 1 year. More than 20%
of the physicians preferred monitoring patients more
frequently by abdominopelvic CT for the first 2 years;
and a similar result was observed for chest CT. This
frequent image monitoring is more obvious during the
surveillance of patients with stage IV CRC.

Routine CEA monitoring and CT scans are not recom-
mended beyond 5 years, regardless of stage. The ASCO/
Cancer Care Ontario and ESMO guidelines recommend
abdominal and chest CT scans for 3 years [8,9]; NCCN
recommends these every 5 years. Korean physicians tend
to perform scans for more than 5 years; as about 23% of’
them considered scans for stage II, and about 45% con-
served them for patients with stage IV. Studies of the
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relationship between tumor location and recurrence
pattern have found that cancers of the left colon and rec-
tum are likely to progress more slowly and that recur-
rence occurs late more frequently in those tumors [5,12].
Actually, among locations for CRC, rectal cancer showed
the highest incidence of 45.5%, followed by distal colon
cancer at 27.2% and proximal colon cancer at 20.9% in
Korea [13]. This late recurrence may affect the duration
of postoperative surveillance. In addition, a compara-
tive study of recurrence patterns within and beyond ;5
years after surgery showed that more tumors expanded
growth with well-differentiated histology but no lymph
node metastasis beyond 5 years after surgery in patients
with lower preoperative serum CEA levels [14]. The re-
sult that patients with these relatively favorable factors
need longer surveillance beyond 5 years might impact
physician’s preference regarding surveillance duration.
Lastly, patients who had metachronous oligometastasis
on the liver or lung would improve survival through
metastatectomy, which could also be the reason of a
longer duration of postoperative surveillance. However,
although a late recurrence is detected early, the possi-
ble harm from radiation exposure due to repeated CT
scans, psychological stress from surveillance visits and
scans, and the stress of false-positive results should be
considered.

Another goal of posttreatment CRC surveillance is to
identify new metachronous neoplasms. Although use of
posttreatment surveillance colonoscopy does not im-
prove survival through early detection of recurrence of
the original CRGC, it has a benefit for identifying and re-
moving metachronous polyps. Data show that patients
who have undergone curative resection for CRC have
an increased risk of developing a second cancer, par-
ticularly in the first 2 years after resection of the initial
primary cancer, with an incidence rate of 0.7% over this
interval [15]. Colonoscopy is mainly recommended 1 year
after resection. Repeat colonoscopy is typically recom-
mended at 3 years and then every 5 years. Although many
physicians in our survey used surveillance colonoscopy
during the first year, the proportions of colonoscopies
performed during years 2, 3, and 5 years were similar,
regardless of tumor stage.

Some limitations of our study should be mentioned.
The sample size was small and may have limited the sta-
tistical power. Our estimates of practice patterns were
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based entirely on self-report. Most cancer specialists in
Korea are in academic practices and this was reflected in
our sample, but follow-up may difter in general practice.
Nevertheless, our study is the first to assess real world
Korean physicians’ policies for postoperative CRC sur-
veillance. Our results will help to explore and establish
Korean physicians’ policies for postoperative CRC sur-
veillance.

In summary, Korean physicians mostly followed up
CRC intensively with laboratory exams and CT scans;
although a small proportion preferred monitoring pa-
tients by CT more frequently during the first 2 years.
The physicians tended to prefer monitoring these pa-
tients for more than 5 years, particularly those with ad-
vanced-stage disease. Many physicians used surveillance
colonoscopy during the first year, but the proportions
of colonoscopies performed during year 2, 3, and 5 were
similar, regardless of tumor stage.

KEY MESSAGE

1. Postoperative surveillance of colorectal cancer
(CRC) could improve survival through the early
detection of recurrences and curative surgery.

2. Korean physicians tended to prefer monitoring
advanced stage CRC patients for more than 5
years.

3. The physicians mostly followed up CRC using
intensive postoperative surveillance.
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