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Abstract

Background There is a lack of critical evidence to justify
the methods of follow-up after a curative esophagectomy
or a complete response to definitive chemoradiotherapy
(dCRT). Consequently, a wide variety of practices are in
place throughout the world.

Methods A questionnaire concerning follow-up proto-
cols was sent via electronic email for a nation-wide survey
of the 117 Japanese hospitals that are recognized by the
Japan Esophageal Society as training facilities for certified
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esophageal surgeons. Seventy-seven hospitals responded to
the questionnaire.

Results Most hospitals follow their patients for at least
5 years after esophagectomy or dCRT, usually at a fre-
quency of more than 4 times per year with clinical visits
and physical examinations in the 1st and 2nd year after
treatment. About 65-75 and 40 % of the hospitals continue
the follow-up until the 7th and 10th year after treatment,
respectively. Most hospitals measure CEA and SCC-Ag
and almost all hospitals utilize CT scans of the cervix,
chest and abdomen for the follow-up. Most of the hospitals
reported performing an upper gastrointestinal endoscopy at
least once per year until the 5th year after treatment, more
frequently for post-dCRT patients than for post-esophagec-
tomy patients. Other imaging modalities such as FDG-PET/
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CT, cervical and abdominal USs, and chest and abdominal
X-rays were incorporated at much lower rates.

Conclusions Follow-up protocols for patients who have
been treated for esophageal cancer with curative intent vary
among the hospitals in Japan. Based on these data, the most
popular follow-up protocols in Japan are shown.

Keywords Esophageal cancer - Curative
esophagectomy - Definitive chemoradiation - Recurrence -
Follow-up strategies - Nation-wide survey

Abbreviations

dCRT Definitive chemoradiotherapy

CR Complete response

QOL Quality of life

CvV Clinical visit

CT Computed tomography

CEA Carcinoembryonic antigen

SCC-Ag  Squamous cell carcinoma antigen

p53-Ab p53 antibody

FDG-PET Positron emission tomography with
BE_fluorodeoxyglucose

UGIE Upper gastrointestinal endoscopy

US Ultrasonography

Xp Plain X-ray

Introduction

Despite the recent improvements in the treatment outcome
of esophageal cancer patients who are treated with multi-
modality therapies including esophagectomy with lymph
node dissection or definitive chemoradiotherapy (dCRT),
post-treatment recurrence occurs in a considerable num-
ber of patients [1-4]. Curative treatments of recurrence are
necessary to further improve the prognosis of patients after
such treatments with curative intent, although achieving a
successful cure in patients with recurrence remains rare,
even after multimodality therapies. However, critical evi-
dence to justify the treatment strategies for cases of recur-
rence and the methods of follow-up to diagnose recurrence
after the initial treatment with curative intent is still lacking
in Japan [5] and Western countries [6—8]; consequently, a
wide variety of practices are in place throughout the world.

The primary aim of follow-up after a curative resection
of esophageal cancer or obtaining a complete response (CR)
by dCRT is to detect local recurrence, distant metastases or
metachronous primary cancers at an early stage when cura-
tive treatments are still possible, thus leading to an improve-
ment of the prognosis. Follow-up is also important for evalu-
ating and managing the patient’s general status and quality
of life (QOL), because esophagectomy and dCRT are associ-
ated with a significant level of postoperative complications
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and late toxicities, such as pleural or pericardial effusion [9].
The following questions should be considered when deter-
mining follow-up protocols after treatments with curative
intent for esophageal cancer: (1) what is the best combina-
tion of modalities for diagnosing recurrences at an early
stage? (2) Does the early detection of recurrence lead to the
elongation of survival or QOL improvement? (3) What meth-
ods are the most effective from an economical point of view?

Several recommendations for follow-up after a curative
resection or dCRT for esophageal cancer are noted in the
guidelines of the National Comprehensive Cancer Network
(NCCN) and the European Society for Medical Oncology
(ESMO), although no references that show evidence are
cited [10, 11]. Large-scale clinical trials that address fol-
low-up methods after esophageal cancer treatment seem
difficult to design, because the choice of the initial treat-
ment varies markedly, depending on the stage of the disease
and the patient’s general condition at the time of diagnosis.
Instead, large-scale data collection based on some form of
consensus protocol(s) might answer the above-mentioned
questions. At present, however, consensus follow-up pro-
tocols are still a long way from being established. Moreo-
ver, it appears to be hard to directly adapt the data from
the Western countries to the Japanese patients with esopha-
geal cancer, because there are considerable differences in
the predominant histology and tumor locations, the surgical
methods used and the survival rates after surgery between
patients in Japan and those in the Western countries [12].

The aims of the present study are to investigate the cur-
rent follow-up practices after treatments with curative
intent for patients with esophageal cancer using a nation-
wide survey in Japan and to attempt to create a consensus
follow-up protocol.

Materials and methods

In October 2014, a questionnaire was sent via electric mail,
as a nation-wide survey of 117 hospitals that are recog-
nized by the Japan Esophageal Society (JES) as training
facilities for certifying specialized esophageal surgeons. By
December 15, 2014, answers were obtained from 77 hospi-
tals (65.8 %) (Online Resource 1).

The questionnaire included the numbers of hospi-
tal beds, newly registered esophageal cancer patients per
year and certified esophageal surgeons. Online Resource
2 shows the backgrounds of the hospitals that responded
to the questionnaire. Sixty-seven (88.2 %) of the hospitals
have more than 500 beds (Online Resource 2A). Online
Resources 2B and 2C show the numbers of esophageal can-
cer patients per year and JES-certified esophageal surgeons
in each hospital, respectively. At the time of the survey
there were 207 JES-certified esophageal surgeons in Japan.
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In Japan, dCRT was conducted by surgeons, radiation
oncologists and either of them in 43, 39 and 18 %, respec-
tively. The follow-up after dCRT was done in a similar
proportion. Anti-cancer chemotherapy was performed by
surgeons or medical oncologists in 52 or 25 % of the hospi-
tals, respectively. Terminal care is also given by surgeons in
44 % of the hospitals in Japan (Online Resource 3).

The modalities used for follow-up after a curative
esophagectomy or CR by dCRT in each hospital were
investigated, these included: clinical visits (CVs) for anam-
nesis and physical examination, tumor markers (carci-
noembryonic antigen: CEA, squamous cell cancer antigen:
SCC-Ag, others), chest plain X-ray (Xp), abdominal Xp,
cervical-chest and abdominal-pelvic computed tomography
(CT), cervical ultrasound (US), abdominal US, positron
emission tomography with '3F-fluorodeoxyglucose (FDG-
PET), bone scintigraphy, upper gastrointestinal endoscopy
(UGIE), colonoscopy or colonography, screening of head
and neck (H&N) region and the assessment of QOL. The
frequency and duration of each modality were investigated
for 10 years after the initial treatment.

The protocols for the patients with Stage 0/ and Stage
II/TI/IV (pathological stages for esophagectomy and clini-
cal stages for dCRT) [13, 14] were separately assessed for
each of curative esophagectomy and dCRT, because there
are apparent differences in the survival rates between Stage
I and Stage IT in Japan [15].

Results

Seventy-seven hospitals responded to the questions on
post-esophagectomy protocols and 73 responded to the
questions on post-dCRT protocols. Thirty-five (44.5 %) of
77, and 35 (47.9 %) of 73 hospitals reported that they uti-
lized the same follow-up protocols after esophagectomy or
dCRT, respectively, regardless of stage.

Clinical visits for anamnesis and physical examination

The frequencies of CVs for anamnesis and physical exami-
nation in the subsequent years after esophagectomy and
dCRT are shown in Fig. 1. Most of the hospitals reported
that they followed their patients more than 4 times in the 1st
year after either treatment. Seventy-four percent and 68 % of
the hospitals reported that they performed CVs for patients
with Stage II/III/IV at least 4 times a year, even in the 3rd
year, after esophagectomy and dCRT, respectively. All hos-
pitals continued CVs for all stages until the 5th year after
treatment. Even in the 5th year, most hospitals followed the
patients of any stage at least twice a year. Roughly speak-
ing, one-fourth of the hospitals reported that they terminated
their follow-ups after 5 years, while about 40 % reported that
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they performed a CV once or twice a year until the 10th year,
after either treatment. For the patients of Stage 0/1, CVs were
performed slightly less frequently (for both treatments) in
the first 5 years than those for Stage IVII/IV (Fig. 1).

Measurements of tumor markers

Nearly all of the hospitals reported that they measured CEA
and SCC-Ag for at least 5 years after treatments with cura-
tive intent (Online Resource 4). These markers were mostly
measured at the same time. With the exception of the 1st
year, the frequency and duration of the measurements were
similar (Online Resources 5 and 6).

Other than CEA and SCC-Ag, cyfra (cytokeratin 19
fragment), p53 antibody (p53-Ab) and CA19-9 were incor-
porated in the follow-up protocols of some of the hospitals
(Online Resource 4). When incorporated, the frequencies
of measurement were similar to the frequencies of meas-
urement of CEA and SCC-Ag (data not shown).

Routine imaging modalities

Ninety-four percent of the hospitals reported that they uti-
lized CT scans ranging from the cervix to the pelvis (or
sometimes of the upper abdomen instead) in their follow-
up protocols after treatments with curative intent (Fig. 2;
Online Resource 7). In the 1st year after esophagectomy
and dCRT, about 90 % of the hospitals reported perform-
ing CT at least twice, while 54 and 74 % reported per-
forming CT 3 or 4 times a year for Stage II/III/IV after
esophagectomy and dCRT, respectively. Eighty-seven per-
cent and 92 % of the hospitals performed CT for Stage II/
[II/IV more than twice a year even in the 3rd year after
esophagectomy and dCRT, respectively. Most hospitals
continued performing CT scans until the 5th year. Roughly
speaking, about 60 and 30 % of the hospitals continued
performing CT scans for Stage II/III/IV patients until the
7th and 10th years after treatment, respectively. The post-
dCRT follow-up seemed to be more intensive than the
post-esophagectomy follow-up during the 5-year period. A
small number of the hospitals, most of which incorporated
FDG-PET in their protocols, did not utilize CTs (data not
shown). Including these hospitals, 20-30 % reported that
they utilized FDG-PET/CT examinations for follow-up at
least 5 years after treatment (Online Resource §).

Chest Xp was only utilized in only the 1st year after
esophagectomy and dCRT for Stage II/ITI/IV patients in 32
and 21 % of the hospitals, respectively; and in only 5-10 %
in the 2nd year and thereafter. Abdominal Xp was per-
formed less frequently. Cervical and abdominal USs were
incorporated in 11-13 and 14-18 of the hospitals, respec-
tively, for 5 years. Bone metastasis was investigated using
bone scintigraphy in only 5-7 % (data not shown).
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Fig. 1 The frequencies per year and duration after treatments with
curative intent concerning “clinical visits for anamnesis and physical
examination” after esophagectomy (pStageO/ and pStagell/III/IV)

Upper gastrointestinal endoscopy (UGIE)

The purpose of UGIE is to check for recurrences at
the anastomotic sites after esophagectomy or at the
primary lesions that responded completely to dCRT,
for the occurrence of multiple metachronous cancers
in the remnant esophagus and the conduits, includ-
ing the stomach and the colon, and for the occurrence
of gastro-esophageal reflux disease and anastomotic
strictures.

For post-esophagectomy patients of any pStage,
UGIE was performed once or twice a year in most hos-
pitals for 5 years and was continued until the 7th and
the 10th years in more than 70 and 40 % of the hos-
pitals, respectively. For post-dCRT patients of any
cStage, UGIE was performed much more frequently
than for post-esophagectomy patients, possibly because
the whole esophagus is preserved. In the 1st year after
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and definitive chemoradiotherapy (cStageO/I and cStagell/III/IV) are
shown separately

dCRT, approximately 50 % of the hospitals reported that
they performed UGIE four times or more per year. UGIE
was continued in nearly 100, 65 and 40 % of the hos-
pitals until the 5th, 7th and the 10th years, respectively
(Fig. 3).

Screening of metachrenous multiple cancers in other
organs

It is well known that esophageal cancers are frequently
accompanied by metachronous cancers of other organs,
especially of the H&N regions, stomach and colon [15].
The screening of H&N cancers by H&N surgeons and/or
UGIE was performed once a year in only half of the hos-
pitals for 5 years after both esophagectomy and dCRT,
regardless of stage (Online Resource 9). The screening of
colon cancers was performed bi-annually at approximately
20 % of the hospitals (Online Resource 10).
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Fig. 2 The frequencies per year and duration after treatments with curative intent concerning “cervical to chest CT” after esophagectomy
(pStage0/1 and pStagell/III/IV) and definitive chemoradiotherapy (cStage0/I and cStagell/III/IV) are shown separately

Evaluation of peost-treatment QOL

Only 7 and 6 hospitals evaluated the patient’s QOL after
esophagectomy and dCRT, respectively, using validated
tools such as EORTC-OES18 and FACT-E [i6, 17] (data
not shown).

Discussion

It is obvious that some of the patients with recurrence after
a curative esophagectomy or dCRT can be cured when they
are diagnosed at an early stage by re-resection, radiother-
apy or chemoradiotherapy [18-24]. Thus, it is important
to find recurrences of esophageal cancers after a curative
esophagectomy or dCRT at the earliest stage possible for
the patients to be able to undertake further curative treat-
ments before the tumor becomes unresectable and/or their
general status deteriorates. Furthermore, the early detection
of recurrence might achieve better compliance to various

treatments and the opportunity to obtain a more prolonged
survival and a better QOL. Abate et al. [1] showed that
frequent early follow-up was appropriate after esophagec-
tomy for adenocarcinoma and that survival after recurrence
was improved by the therapies. On the other hand, there
are some reports suggesting that an annual CT scan does
not improve the clinical outcome after esophagectomy for
esophageal cancer [6] and that intensive follow-up with
routine imaging and endoscopy after surgery might not be
justified for patients with gastro-esophageal cancers, espe-
cially in the light of the cost [8].

No standard, evidence-based method for follow-up
observation after a curative esophagectomy or dCRT
for esophageal cancer has ever been established [1, 3,
6]. In these circumstances, the follow-up protocols after
esophagectomy or dCRT vary widely throughout the world
and reflect institutional preferences [1, 5, 6]. At present,
follow-up trends have not been investigated, even on a sin-
gle-country basis. Thus, this nation-wide survey was con-
ducted in order to clarify the present status of follow-up
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Fig. 3 The frequencies per year and duration after treatments with curative intent concerning “upper gastrointestinal endoscopy” after
esophagectomy (pStage0/I and pStagell/III/IV) and definitive chemoradiotherapy (cStage0/I and cStagell/III/IV) are shown separately

protocols after esophagectomy or dCRT and, if possible, to
reach a general agreement among Japanese hospitals.

With regard to the frequency and duration of follow-
up, most hospitals follow their patients for 5 years after
esophagectomy or dCRT, and at an especially high fre-
quency in the first 3 years after treatment (Fig. 1). This
seems to be reasonable, considering that most of the recur-
rences are reported to occur within 2 years after esophagec-
tomy [5, 25, 26] and dCRT [4]. Moreover, about 70 and
40 % of the hospitals continue the follow-up until the 7th
and 10th years after the treatments, respectively. This may
be beneficial for checking for any changes of the patients’
QOL, the occurrence of late toxicities due to dCRT [9], and
for managing the patients’ general conditions.

Almost all hospitals utilized a CT scan ranging from the
cervix to the abdomen for follow-up (Fig. 2). Other imag-
ing modalities such as FDG-PET/CT, cervical and abdomi-
nal USs, and chest and abdominal Xps were incorporated
at much lower rates. UGIE was more frequently performed
for post-dCRT patients than post-esophagectomy patients
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(Fig. 3). This is reasonable, because locoregional recur-
rence after dCRT occurs in 41 % of all patients, most
frequently at the site of the primary tumor in the esopha-
gus [4]. It is also necessary to check the development of
either metachronous remnant esophageal cancer or multi-
ple cancers of the H&N region, the stomach and the colon,
because Sato et al. [27] reported that a second malignancy
was the major cause of death among patients without any
Iymph node metastasis who underwent an esophagectomy
for thoracic esophageal cancer. OKki et al. [28] reported that
frequent endoscopic examinations were important even
several years after performing an esophagectomy, since
the risk of gastric tube cancer was higher than the risk of
a recurrence of esophageal cancer several years after an
esophagectomy and that only an early diagnosis permitted
a less invasive and appropriate approach for the treatment
of gastric tube cancer. ;
Although it is very difficult to establish a follow-up pro-
tocol with a nation-wide consensus, we dare to propose
a follow-up protocol after curative esophagectomy and
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Table 1 The most common modalities and their frequencies per year at participating hospitals during follow-up protocol after treatments with curative intent of esophageal cancer patients

Year after st 2nd 3rd 4th 5th 6th 7th 8th Oth 10th
treatment
Times/ % Times/ % Times/ % Times/year % Times/year % Times/year % Times/year % Times/year % Times/year % Times/ %
year year year year
Clinical visit
Post-esophagectomy Most 4 27 4 60 4 68 4 52 4 51 2 38 1 38 0 53 0 60 0 58
2nd most 6 26 6 23 2 16 2 36 2 42 0 23 Qor2 27 2 23 2 22 2 22
Post-dCRT Most 4 38 4 63 4 62 4 45 4 44 2 33 lor0 34 0 59 0 63 0 62
2nd most 5 33 3 14 2or3 16 2 44 2 42 0 27 Oorl 34 2 22 2 19 2 19
Tumor marker (CEA)*
Post-esophagectomy Most 4 35 4 53 4 57 2 44 2 52 2 40 1 35 0 55 0 61 0 61
2nd most 6 21 6 18 2 25 4 43 4 42 1 30 2 31 2 25 2 23 2 21
Post-dCRT Most 4 38 4 56 4 52 2 45 2 4 2 38 0 41 0 63 0 67 0 67
2nd most 5 32 3 14 2 21 4 40 4 37 0 33 1 30 2 21 2 18 2 18
CT (cervical-abdominal)
Post-esophagectomy Most 3 35 2 51 2 66 2 71 2 65 1 51 1 52 0 62 0 69 0 68
2nd most 2 34 3 26 3 13 1 13 1 21 0 36 0 42 1 35 1 30 1 31
Post-dCRT Most 4or 55 4or 38 2 62 2 75 2 68 49 1 45 0 64 0 68 0 67
more more
2nd most 3 19 2 37 3 16 1 8 1 16 0 36 0 44 1 29 1 29 1 30
Upper GI endoscopy
Post-esophagectomy Most 1 74 1 88 8 1 87 90 69 1 66 0 55 0 58 0 56
2nd most 2 14 0 6 8 OQor2 6 6 0 31 0 34 1 45 42 1 44
Post-dCRT Most 4or 53 2 38 55 2 62 56 58 1 55 0 59 0 63 0 60
more
2nd most 2 31 4 34 1 23 1 34 1 40 0 30 0 37 1 34 1 32 1 34
Screening of H&N cancers
Post-esophagectomy Most 1or 51 lor 55 lormore 48 lormore 52 lormore 53 0 57 0 62 0 79 0 81 0 81
more more
2nd most 0 49 0 40 0 47 0 43 0 42 43 1 38 1 21 19 1 19
Post-dCRT Most 0 51 1or 59 lormore 51 lor2 56 lor2 53 0 59 0 66 0 82 0 84 0 82
more
2nd most 1 or 32 0 41 0 49 0 44 0 47 lor2 41 lor2 34 lor2 18 lor2 16 lor2 18

more

The most and the 2nd most popular frequencies of each modality for each year are shown

dCRT definitive chemoradiotherapy, CT computed tomography, G/ gastrointestinal, H&N head and neck

|1 # Tumor marker SCC-Ag is also included in the follow-up schedule by most of the hospitals
[%]

128unad

snSeydosg
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dCRT, based on the present data concerning the modalities
incorporated by most of the participating hospitals and the
most and the 2nd most popular frequencies of each modal-
ity for each year (Table 1). The appropriateness of this
popular follow-up protocol should be verified in the future
by comparing various aspects including the detection rate
of recurrences and the overall survivals after treatments of
recurrences between this protocol and less or more inten-
sive ones. In addition, cost-effectiveness of each should
also be considered [29]. Moreover, the patient’s desire
should also be taken into consideration, because Blom et al.
[30] showed that two-thirds of the patients who underwent
potentially curative esophagectomy for esophageal cancers
preferred follow-up with routine imaging, even if screening
would not provide a survival benefit.

The present study is associated with some limitations.
(1) The data were only collected from 77 hospitals in Japan,
which suggests the possibility that it does not represent the
true status of follow-up protocols in Japan, although all of
the surveyed hospitals were certified by the JES as train-
ing hospitals for a certified esophageal surgeon. (2) It is
unknown whether a protocol shown here will reflect a truly
favorable outcome for patients with esophageal cancer after
esophagectomy or dCRT. Finally, (3) we did not consider
the financial implications of costly investigations.

In conclusion, we tried to clarify the nation-wide trends
in the follow-up protocol after curative esophagectomy
and dCRT and attempted to propose a consensus proto-
col (Table 1). The suitability and efficacy of the protocol
shown in the present study are not known with respect to
cases of recurrent esophageal cancer. Howeyver, in spite of
the above-mentioned limitations, we believe that the results
of this nation-wide survey and a proposed protocol will
contribute to the accumulation of larger-scale clinical data
based on a fixed schedule with a consensus and to obtain
evidence for making a more efficient and rational follow-
up protocol to diagnose and treat recurrent esophageal can-
cers after curative esophagectomy and dCRT. In the future,
the performance of meta-analyses using the findings of
many reports on the outcome of a follow-up after a curative
esophagectomy and dCRT will be necessary.
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The 3rd Version of Clinical Practice Guidelines for Hepatocellular Careinoma : Revision Procedures and Current
Problems ' Hasegawa K*\? and Kokudo N *42 (*! Hepato-Biliary-Pancreatic Surgery Division, Department of Surgery, Grad-
uate School of Medicine, University of Tokyo, *2 Group formed to revise the 3rd version Guidelines for Evidence-Based
Clinical Practice for the Treatment of Liver Cancer)

The 3rd version of “Clinical Practice Guidelines for Hepatocellular Carcinoma’ was revised using the methodology of
the Evidence-based Medicine as had been done in the first and second editions. At first,total 57 Clinical Questions{CQs)
were set, for which search formulae to pick up scientific articles were constructed. Using the formulae, in conjunction
with each CQ, total 1,648 articles were systematically picked up from the PubMed and MEDLINE databases between
July 2007 and December 2011. For each selected article, a structured abstract was written. By the second selection,
591 articles were adopted to be used for the revision of the Guideline. The text including recommendation for each CQ
and scientific statement was written based on the structured abstracts of the finally selected article, and recommenda-
tion grade was finally decided. To secure objectivity and reproducibility, the revision work was done with attaching
great importance to evidence.

Key words® Evidence based medicine, Clinical question, Treatment algorithm
Jpn J Cancer Clin 61 {3): 247 ~ 253, 2015
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The 3rd version of Clinical Practice Guidelines for Hepatocel-
lular Carcinoma was revised by the Japan Society of
Hepatology, according to the methodology of evidence-based
medicine, which was published in October 2013 in Japanese.
Here, we briefly describe new or changed recommendations
with a special reference to the two algorithms for surveil-
lance, diagnosis, and treatment.
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algorithm for treatment, clinical practice guidelines, clinical
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INTRODUCTION

HE SECOND VERSION of Evidence-based Clinical
Practice Guidelines for Hepatocellular Carcinoma
(2nd JSH-HCC Guidelines) conducted by the Japan
Society of Hepatology (JSH) was published in 2009 in
Japanese, and its English version was released in 2010.!
Because new knowledge and information have been
increasingly accumulated since the end-point of the
published work search in June 2007, the second revision
was initiated in September 2011, and the new third
version was published in October 2013 in Japanese.
As was the case in the first** and second’ versions of
the JSH-HCC Guidelines, the third was strictly revised
by the methodology of evidence-based medicine. In the
revision procedures, we set a total of 57 clinical ques-
tions (CQ), constructed retrieval styles for each CQ, and
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systematically searched scientific papers (n=6750 in
total) published between July 2007 and December 2011
in the medical databases (PubMed and Medline) by
the retrieval styles. The entire published work search
formula is open to the public (https://www.jsh.or.jp/
English/), which has not been always the case in other
HCC guidelines. After critical reading of all abstracts
and sometimes whole manuscripts (when necessary)
for a total of 1648 relevant publications, we finally
selected a total of 596 papers, wrote recommen-
dations for each CQ and decided the grade of the
recommendations.

The full English version of the 3rd JSH Guidelines is
available including the retrieval styles for all clinical
questions on the JSH website (https://www.jsh.or.jp/
English/). Herein, we highlight the important revision
points in recommendations and algorithms in the new
guidelines.

ALGORITHM FOR SURVEILLANCE
AND DIAGNOSIS

HE FUNDAMENTAL STRATEGY for HCC surveil-
lance and diagnosis is demonstrated in a revised
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Abstract

Aim This study aimed to clarify rumour characteristics
and treatment patrerns for patients with colorectal can-
cer aged 80 years or older and the impact of age on
survival using a large-scale cancer registry darabase.

Method The darabase was used to identify 40 851
colorectal cancer patients who underwent surgery
berween 1995 and 2004. Patients were stratified into
four age groups (<50, 50-64, 65-79, = 80 years).
Demographics, mumour characteristics, treatment pat-
tern and survival were compared berween age groups.
Additionally, the impact of lymph node dissection and
adjuvant chemotherapy on survival was studied using
the propensity score-matching method.

Results In the over 80 age group, patients were more
commonly female, with right colon cancer, multiple pri-
mary cancers, history of colorecral cancer, high serum
carcinoembryonic antigen values, large tumour, undif-
ferentiated histology, and more frequent pT3/pT4
tumours. In contrast, metastatic disease, central lymph
node dissection and adjuvant chemotherapy were less
frequent. Overall survival and cancer-specific survival
decreased with increasing age for any stage. Multivariate
analysis showed age to be an independent predictor of

Introduction

Colorectal cancer (CRC) is the fourth most common
cause of cancer death worldwide [1]. Because it pre-
domipantly occurs in the elderly, the incidence and
mortality of the disease are expected to increase contin-
vously as the population ages [1]. In Japan, among
approximately 110 000 new cases of CRC were diag-
nosed in 2008, 70% of which were in people aged over
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overall survival (hazard ratio 1.45, 95% Cl 1.34-1.58,
P <0.001). In the propensity scote-matched cohort,
overall survival of the patients with central node dissec-
tion and having adjuvant chemotherapy was significantly
better than for those without. This difference was nor
statistically significant in patients aged 80 and above.

Conclusion This study showed a significant difference
in tumour characteristics and treatment patterns in
patients aged 80 and above. Even after adjustment for
clinicopathological facrors, the difference in survival per-
sisted and age was considered a robust prognostic fac-
tor.

Keywords Octogenarian, surgery, colorectal cancer,
characteristics, survival

What does this paper add to the literature?
Large-scale detailed data from a cancer registry in Japan
were used to assess the prognostic factors of colorectal
cancer in patients aged over 80 years. To dare, few
studies have investigated this subject, particularly in
Asian countries where the burden of this disease is dras-
tically increasing.

65 years and 40% over 75 years [2], and the CRC mor-
tality in these age groups has markedly increased.

Various studies have shown age to be a negative pre-
dictor of prognosis [3-9]. Most of these studies sug-
gested that poor survival of the elderly is partly due o a
higher operative mortality because of physical frailty [6~
81, but others have suggested that differences in biolog-
ical characteristics of the disease and/or treatment pat-
terns such as chemotherapy could affect their poor
prognosis [9]. To date, however, the impact of increas-
ing age on clinical and pathological characteristics of
CRC and the long-term outcome of surgery remain
poorly understood.
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To gain better insight into survival differences
between age groups, we cxamined and compared
tumour characteristics, treatment patterns and survival
of CRC patients in the cancer registry database of the
Japanese Society for Cancer of the Colon and Rectum
(JSCCR). Because surgery is indisputably the most suc-
cessful rrearment modality for CRC, the subject of this
study was limited to patients who had surgery for pri-
mary tumours.

Method

Data collection

The JSCCR has a hospital-based registration system that
was begun in 1980 [10]. The member hospitals of the
JSCCR located in Japan voluntarily register clinical and
pathological information about patients with CRC who
are treated at each hospital. The database currently con-
tains information for 160 000 CRC patients treated
berween 1974 and 2004.

In this study, information on 40 851 patients with
CRC who underwent surgery for primary tumours
between 1995 and 2004 was extracted from the data-
base and used for analysis. Patients of unspecified age
(n = 277), malignancies other than adenocarcinoma or
unknown tumour histology (# = 916), mucosal cancer
{n = 3505), unspecified pathological stage (z = 3974)
and unknown follow-up status {z = 647) were excluded
from the analysis. This database did not record the type
of regimen, dose or duration of administration for adju-
vant chemotherapy.

In this study, the scope of lymph node dissection
was described by the distance from the tumour edge
(<10 cm or > 10 cm) for peri/paracolic nodes, and
presence or absence of dissection for the central node at
the named vascular trunk [11].

Statistical analysis

Demographic and tumour characteristics and treatment
patterns were described according to the four age
groups: 18-49 50-64, 65-79 and > 80 years. Summary
statistics for patients were constructed using frequency
and proportion for categorical variables and the mean
with standard deviation for continuous variables. The
difference of each variance between patients aged < 80
and > 80 years was evaluated using the chi-squared test.
The primary outcomes of interest in this study were
overall survival (O8) and cancer-specific survival (CSS)
after surgery, which was calculated in months relative to
the date-of-surgery (information available from the
database). Survival analysis was performed using the

Kaplan—Meier method and the sraristical significance of
the difference between groups was tested by the log-
rank test with length of follow-up being truncated at
60 months. Multivariate Cox proportional hazard analy-
sis was performed to determine the association of
demographic and tumour characteristics and treatment
patterns among age groups.

In addition, the impact of lymph node dissection
and adjuvant chemotherapy on OS was explored using
the propensity score-matching method. We calculated
propensity scores by multivariate logistic regression.
Gender, treatment period, serum carcinoembryonic
antigen (CEA) value, tumour site and size, histology
and pathological stage were used as covariates. Using
the propensity score with 1:1 nearest neighbour match-
ing by a calliper of 0.01, we performed propensity-
adjusted Cox regression analyses to determine the effect
of lymph pode dissection and adjuvant chemotherapy
on OS. Statstical analyses were performed using SPSS
Statistics version 20 (1BM Corporation, Somers, New
York, USA), the SPSS plug-in PSMATCHING.3 and R
version 2.12.1 (R Foundation for Statistical Computing;
htrp://www.r-project.org). All statistical tests were
two-sided and statistical significance was defined when
the P-value was < 0.05.

Results

Demographics

The demographic data for 40 851 patients who under-
went surgery for CRC are shown in Table 1. There
were 3642 patients (8.9%) aged 18-49 years, 14 978
(36.7%) aged 50-64, 18 518 (45.3%) aged 65-79 and
3713 (9.1%) aged = 80. The proportion of patients
aged > 80 years increased from 8.2% to 10.5% during
the 10-year study period. The gender distribution dif
fered among the age groups. In the age > 80 year
group, a trend for female predominance was specitically
observed between 1999 and 2004.

Tumour characteristics and treatment patterns

Table 2 illustrates the tumour characteristics and treat-
ment patterns for all CRC patents stratified by age.
Patients aged between 18 and 49 presented most com-
monly with rectal cancer, followed by left colon and
then right colon cancer, whereas right colon cancer was
the most common site in those over 80 years. In the
over 80 age group there were larger numbers of
patients with multiple primary cancers and a history of
CRC compared with other age groups. The frequency
of high scrum CEA levels, large tumours, undifferenti-
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