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Importance of colonoscopy in patients undergoing endoscopic
resection for superficial esophageal squamous cell carcinoma

Kei Tominaga?, Hisashi Doyama?, Hiroyoshi Nakanishi?, Naohiro Yoshida? Yasuhito Takeda?,
Ryosuke Ota?, Kunihiro Tsuji?, Kazuhiro Matsunaga?, Shigetsugu Tsuji?, Kenichi Takemura?,
Shinya Yamada?, Kazuyoshi Katayanagi®, Hiroshi Kurumaya®

Ishikawa Prefectural Central Hospital, Kanazawa, Japan

Abstract

Background The aim of the study was to clarify the frequency of colorectal neoplasm (CRN)
complicating superficial esophageal squamous cell carcinoma (ESCC) and the need for
colonoscopy.

Methods We retrospectively reviewed 101 patients who had undergone initial endoscopic
resection (ER) for superficial ESCC. Control group participants were age- and sex-matched
asymptomatic subjects screened at our hospital over the same period of time. Advanced adenoma
was defined as an adenoma >10 mm, with villous features, or high-grade dysplasia. Advanced
CRN referred to advanced adenoma or cancer. We measured the incidence of advanced CRN in
superficial ESCC and controls, and we compared the characteristics of superficial ESCC patients
with and without advanced CRN.

Results In the superficial ESCC group, advanced CRNs were found in 17 patients (16.8%).
A history of smoking alone was found to be a significant risk factor of advanced CRN [odds ratio
6.02 (95% CI 1.30-27.8), P=0.005].

Conclusion The frequency of synchronous advanced CRN is high in superficial ESCC patients
subjected to ER. Colonoscopy should be highly considered for most patients who undergo ER for
superficial ESCC with a history of smoking, and is recommended even in superficial ESCC patients.

Keywords Advanced adenoma, colonoscopy, colorectal neoplasm, esophageal squamous cell
carcinoma
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Introduction
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auspices of the World Health Organization (WHO) [1], both
the incidence and mortality of esophageal cancer are high,
making it one of the major malignancies on a worldwide basis.
This is especially true in the so-called ‘esophageal cancer belt’
extending from Iran via Central Asia to China. Esophageal
cancer has been noted to be more common in developing
countries than in developed ones, and to occur 2-4 times more
often in men than in women. As for histologic type, in contrast
to Western countries, in China, Taiwan, and Japan esophageal
squamous cell carcinoma (ESCC) is the most common, and
particularly in Japan exceeds 90% of cases [2,3]. Alcohol
consumption and smoking have been recognized as risk factors
for ESCC.
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Esophageal cancer is known to frequently overlap with
other cancers, notably those of the head and neck, lung, and
stomach [4-6]. ESCC is particularly prone to coexist with
cancers of the head and neck, and stomach, and there is broad
recognition that attention needs to be paid to these sites at the
time of surveillance.

Esophageal cancer is considered to bear an unfavorable
prognosis, although with the development of better endoscopes
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and radiological equipment and advances in therapeutic
techniques, detection at an early stage and an increase in
the proportion of treated cases have been achieved [7]. For
these reasons, long-term survival is now achievable in many
cases, and reflecting the increase in the number of long-term
survival cases [8,9], the detection of overlapping second and
third primary cancers has also been increasing [4-6,10]. Sites
of second and third primary cancers developing in these
patients include head/neck, stomach, and lung [4-6], while
in recent years, colorectal neoplasm (CRN) also frequents
coexists [10-13], and thus colonoscopy is recommended in this
patient group. In particular, Baeg et al [12] have argued that
since CRN is frequently detected both before and after therapy
for ESCC, colonoscopy should be considered when ESCC is
first diagnosed. However, these reports focused on esophageal
adenocarcinoma [10], and, even when addressing ESCC, they
concentrated on advanced tumors [11,13] with much less
attention devoted to the frequency of CRN coexisting with
superficial ESCC or the need for colonoscopy in this context.
Furthermore, esophageal cancer and colon cancer are known
to share common risk factors such as male sex, smoking, and
heavy alcohol consumption [14-16].

The present study aimed to clarify the frequency of CRN
coexisting with superficial ESCC and the need for colonoscopy
at the time of diagnosis of superficial ESCC, by determining
the details of alcohol consumption and smoking history
from superficial ESCC patients who had undergone initial
endoscopic resection (ER) as related to the overlap with CRN.

Patients and methods

Study design and patients

We retrospectively reviewed a total of consecutive
336 patients, who had undergone ER for superficial ESCC
between August 2006 and October 2014 at our hospital.
Excluding 98 patients undergoing ER for any asynchronous
lesions, we focused solely on the 238 patients present at the
initial therapy. ER was indicated for ESCC satisfying principally
the following condition: depth of tumor within T1b-SM1
regardless of size, as determined by preoperative endoscopy.
Baseline characteristics and endoscopic and histopathological
data were reviewed from the medical records. We excluded
6 patients who had a past history of colorectal cancer, 56 patients
who had not undergone colonoscopy within one year before
or after ER for superficial ESCC, 41 patients for whom the
details regarding alcohol consumption and/or smoking history
were unclear, and 34 patients for whom we could not find
age- and sex-matched controls, leaving 101 patients suitable
for the final analysis (Fig. 1). Almost all superficial ESCC
patients were asymptomatic and had undergone a colonoscopy
due to screening. Control group participants were selected
from asymptomatic subjects at the medical examination for
screening in our hospital at the same time and were matched
to the patients by age and sex. Patients with a past history of
colorectal cancer were also excluded.
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Patients with ESCC
treated by ER
(N=336)

Except 2nd ER (N=98)

Patients with ESCC
treated by only initial ER
(N=238)

Excluded (N=137):

History of colorectal cancer (N=6)

Without colonoscopy (N=56)

Details of smoking or alcohol history unclear
(N=41)

Patients that we could not

set control matched age and

gender (N=34)

Analysis (N=101)

Figure 1 Flowchart of the review and analysis
ESCC, esophageal squamous cell carcinoma; ER, endoscopic resection

This observational study was conducted at a single tertiary
referral center in Japan, as part of the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
program [17]. In accordance with the Declaration of Helsinki,
the institutional review board of Ishikawa Prefectural Central
Hospital approved this study, and written informed consent
was obtained from all subjects or legal guardians.

Histology and definition of ESCC

The postoperative histopathological diagnosis was made
by two board-certified pathologists of the Japanese Society
of Pathology (K.K., H.K.). The diagnoses were made with
reference to the revised Vienna classification [18] and WHO
classification [19]. According to the WHO classification [19]
high-grade intraepithelial neoplasia (HGIN) is clinically
important because HGINs have the potential to become
malignant invasive cancers [20]. For the purposes of this study,
we defined the revised Vienna categories 4 and 5 as ESCC.

Colonoscopy procedure

In the present investigation, the day of treatment of a
superficial ESCC was regarded as the point of reference, and the
findings of colonoscopy performed within one year before or
after it were adopted. The endoscope-videoscope system used
was EVIS LUCERA SPECTRUM system (Olympus Co., Tokyo,
Japan) or EVIS LUCERA ELITE system (Olympus Co., Tokyo,
Japan). The endoscope used was PCF-240ZI (Olympus Co.,
Tokyo, Japan), PCF-Q260AZI (Olympus Co., Tokyo, Japan), or
CF-H260AZI (Olympus Co., Tokyo, Japan). All colonoscopic
examinations were performed by experienced endoscopists
after routine preparation including 2-4 L of polyethylene glycol
or 1-2 L of polyethylene glycol plus ascorbate solution.

To facilitate the identification and diagnosis of colonic
lesions, in addition to white light observation, magnifying

Annals of Gastroenterology 29



320 K. Tominaga et al

chromoendoscopy or magnifying endoscopy with narrow-
band imaging (M-NBI) was also used. Diagnosis according
to magnifying chromoendoscopy was based on the pit pattern
classification of Kudo, Tsuruta et al [21], and that according to
M-NBI was based on Sano’s capillary classification [22]. CRN
was judged to be present when a IIIs, IIIL, IV, or V pit pattern
(in Kudo’s classification), or a Type II, IIIA, or IIIB (in Sano’s
classification) was evident. Lesions suspected of being 25 mm
CRN were subjected to ER or surgical resection, and were
then examined histologically. Even if lesions were suspected
of being <5 mm CRN, they were subjected to ER and then
examined histologically when they showed IV, V on the pit
pattern classification or Type IIIA, IIIB on Sano’s classification.
Other lesions were observed conservatively, and, even though
resected endoscopically, they were not sent for histological
examination.

Definition of advanced adenoma and advanced CRN

Histopathological diagnosis was performed by two board-
certified pathologists of the Japanese Society of Pathology (K.K.,
H.K.). The diagnoses of resected CRN were made with reference
to the revised Vienna classification [18]. For the purposes of
this study, we defined the revised Vienna categories 3 and 4 as
adenoma and the revised Vienna classification category 5 as
cancer. Lesions suspected of being CRN but not subjected to
histological evaluation were counted as adenomas when they
showed IIIs, ITIL on the pit pattern classification and Type II
on Sanos capillary classification. An advanced adenoma was
defined as a revised Vienna category 3 lesion 210 mm, with
villous features or revised Vienna category 4 lesion. Advanced
CRN referred to advanced adenoma or cancer.

Outcome measurements

Outcomes were: 1) the incidence of advanced CRN in
superficial ESCC patients and controls; 2) characteristics of
superficial ESCC patients with and without advanced CRN.
Both were compared with respect to age, sex, body mass
index (BMI), tumor size, depth, site, presence/absence of
synchronous multiple superficial ESCC, underlying disease(s),
aspirin use, statin use, alcohol consumption history, smoking
history, cancer family history (esophageal cancer, colon cancer,
other cancer), and personal history of cancer.

Statistical analysis

When synchronous lesions were detected at the time of
the initial therapy for superficial ESCC, the respective largest
lesion size and greatest depth were adopted for the present
analyses. Data are shown as the prevalence or median value.
In comparisons of superficial ESCC patients and controls,
continuous variables were analyzed with the Wilcoxon signed-
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rank test, and categorical variables were compared using
the McNemar test, as appropriate. P<0.05 was considered
significant. In comparisons of superficial ESCC patients
with and without advanced CRN, continuous variables were
analyzed with the Mann-Whitney U test, and categorical
variables were compared using the Chi-square test or Fisher’s
exact test, as appropriate. Statistical analysis was performed
using IBM SPSS version 20 (SPSS Inc., Tokyo, Japan).

Results

Baseline epidemiological characteristics of the 101 patients
with superficial ESCC and controls are listed in Table I.
Median age was 67 years and there was a male predilection.
Median tumor size of the ESCC was 19 mm, and depth was
Tla-epithelium/lamina propria mucosa in 80.2%. Tumors
were located most frequently in the middle intrathoracic
esophagus, and synchronous lesions were noted in 19 cases
(18.8%). There were no differences observed in BMI, diabetes
mellitus, statin and aspirin intake. In superficial ESCC patients

Table 1 Baseline characteristics of the superficial ESCC patients and
controls

ESCC Controls P value
(N=101)  (N=101)

Median age (years; range) 67 (42-86) 67 (42-86)  >0.99
Sex (men/women) 83/18 83/18 >0.99
BMI (<25/225, kg/m?) 82/19 71/30 0.10
Underlying disease (s)

Diabetes mellitus, (%) 16 (15.8%) 26 (25.7%)  0.08

Cardiac disease, (%) 6 (5.9%) 5 (5.0%) 0.76

Cerebrovascular disease, (%) 5(5.0%) 4 (4.0%) 0.73
Aspirin intake, (%) 2 (2.0%) 2 (2.0%) >0.99
Statin intake, (%) 17 (16.8%) 12 (11.9%) 0.32
Alcoholic beverages: ethanol 81/20 95/6 0.006

(<60/260, g/day)

Smoking: pack years (<20/>20) 36/65 60/41 0.001

Cancer family history
Esophageal cancer, (%) 7 (6.9%) 5(5.0%) 0.55
5 (5.0%) 7 (6.9%) 0.55
58 (57.4%) 46 (45.5%)  0.09
14 (

31 (30.7%) 13.9%)  0.02

Colorectal cancer, (%)
Other cancers, (%)

Personal cancer, (%)
(some overlap)

Stomach 17 6
Pharyngolarynx 8 1
Lung 3 2
Liver 2 0
Other 4 7

ESCC, esophageal squamous cell carcinoma; BMI, body mass index



the alcohol consumption history and the smoking history were
significantly higher than controls. The cancer family history
was similar between superficial ESCC patients and controls.
Excluding esophageal cancer and colon cancer, stomach cancer
at a rate of 16.8% was the most frequently noted in the personal

Table 2 Incidence of advanced CRN in superficial ESCC patients and
controls

ESCC  Controls P value
(N=101) (N=101)

Advanced CRN 17 (16.8%) 6 (5.9%) 0.025

Advanced adenoma (some overlap) 16 (15.8%) 5 (5.0%)

Low-grade adenoma>10 mm in size 7 4

With villous features 0 0

High-grade dysplasia 10 1
Cancer 1(1.0%) 1 (1.0%)

ESCC, esophageal squamous cell carcinoma; CRN, colorectal neoplasm
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cancer history followed by pharyngolaryngeal cancer at a rate
of 7.9%, both being more frequent than the rates observed in
controls (5.9% and 1.0%, P=0.02, respectively).

The results of colonoscopy in the 101 patients of superficial
ESCC and 101 controls are listed in Table 2. Advanced CRNs
were found in 17 of the 101 superficial ESCC patients (16.8%),
compared with 6 (5.9%) in controls (P=0.025). Advanced
adenomas were present in 16 cases (15.8%), consisting of low-
grade adenomas >10 mm in size in 7 patients, those with villous
features in 0 patients, high-grade dysplasia in 10. Cancer was
detected in 1 patient (1.0%). In 16 of 17 patients (94.1%) ER
was performed. The remaining 1 patient showed advanced
cancer, for which surgical curative resection was undertaken.

The 17 patients with superficial ESCC and advanced CRNs
and the 84 patients with superficial ESCC without advanced
CRNs were compared with respect to age, sex, body mass
index (BMI), tumor size, depth, site, presence/absence of
synchronous multiple superficial ESCC, underlying disease(s),
aspirin use, statin use, alcohol consumption history, smoking

Table 3 Characteristics of superficial ESCC patients with and without advanced CRN

With advanced Without advanced P value
CRN (N=17) CRN (N=84)

Median age (years; range) 68 (55-75) 66 (42-86) 0.66
Gender (men/women) 16/1 67/17 0.29
BMI (<25/225, kg/m?) 13/4 69/15 0.73
ESCC tumor size (mm, median; range) 21 (10-60) 18 (2-67) 0.13
ESCC tumor depth (EP « LPM/MM « SM1/SM2) 13/2/2 68/13/3 0.14
ESCC tumor location (upper/middle/lower) 0/13/4 2/71/11 0.14
ESCC number of synchronous ESCC (solitary/multiple) 13/4 69/15 0.73
Underlying disease (s)

Diabetes mellitus, (%) 0 (0%) 16 (19.0%) 0.07

Cardiac disease, (%) 0 (0%) 6 (7.1%) 0.59

Cerebrovascular disease, (%) 0 (0%) 5(6.0%) 0.59
Aspirin intake, (%) 0 (0%) 2 (2.4%) >0.99
Statin intake, (%) 2 (11.8%) 15 (17.9%) 0.73
Alcoholic beverages: ethanol (<60/>60, g/day) 12/5 69/15 0.32
Smoking: pack years (<20/>20) 1/16 35/49 0.005
Cancer family history

Esophageal cancer, (%) 1(5.9%) 6(7.1%) >0.99

Colorectal cancer, (%) 0 (0%) 5(6.0%) 0.59

Other cancers, (%) 9 (52.9%) 49 (58.3%) 0.79
Personal cancer, (%) (some overlap) 7 (41.2%) 21 (25.0%) 0.23

Stomach 3 14

Pharyngolarynx 1 6

Lung 2 1

Liver 1 1

Other 2 2

ESCC, esophageal squamous cell carcinoma; CRN, colorectal neoplasm; BMI, body mass index; EP, epithelium; LPM, lamina propria mucosa; MM, muscularis

mucosa; SM, submucosa
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history, cancer family history (esophageal cancer, colon cancer,
other cancer), and personal history of cancer, respectively
(Table 3). A history of smoking alone was found to be a
significant risk factor for advanced CRNs [odds ratio 6.02 (95%
CI 1.30-27.8), P=0.005].

Discussion

Superficial ESCC before and after therapy is known to often
coincide with primary cancers at other sites, notably the head
and neck, stomach, and lung [5,6,10,11]. The association of
CRN has mostly been described with advanced stage ESCC,
and even though the proportion of advanced CRN varies
widely with reported extremes of 7-66.7%, its frequency is
undoubtedly high [12,13]. However, no reports are available
concerning CRN in superficial ESCC limited to cases treated
with ER, which prompted us to investigate whether similar
to the early stage of esophageal cancer the frequency of CRN
would be equally high. In our study of 101 superficial ESCC
patients subjected to colonoscopy, advanced adenoma was
detected in 15.8% and cancer in 1.0%, accounting for a total of
16.8% of advanced CRNG. In this way a high proportion of such
lesions was detected consistent with the results of previous
studies that focused on the advanced stage of ESCC. Moreover
and notably, the majority of these advanced CRNs were lesions
for which cure could be anticipated with ER.

Frequently  co-existent  pharyngolaryngeal  cancer,
gastric cancer and lung cancer can be easily detected during
the preoperative workup of esophageal cancer by upper
gastrointestinal endoscopy and CT examinations. In contrast,
the preparation required for colonoscopy to detect colon cancer
is onerous for the patient, and in the presence of advanced age
and other conditions there may be considerable hesitation to
impose it on the patient. As a consequence, at our institution
the implementation rate of colonoscopy at about one year
before and after therapy in ER cases for superficial ESCC has
been inadequate at only 76.5%. On the other hand, perhaps
because of differences in the recognition of the association
of advanced CRNs, the implementation rate of colonoscopy
for advanced stage ESCC is high at 95% [14]. These results
suggest that in ER for superficial ESCC as well, a search for
synchronous colon cancer would be recommended.

With regard to colon cancer, the removal of colonic
adenomas has been reported to lower the risk of colorectal
cancer [23]. Previous studies have reported that certain
colonoscopic findings, including adenoma size >1 cm, high-
grade dysplasia, villous histology, are associated with an
increased risk of metachronous advanced neoplasm [24-27].
When these high-risk findings are present, follow up by
colonoscopy is recommended, and in the present work we
defined these high-risk findings as advanced adenoma, and
considered advanced adenoma together with colon cancer as
advanced CRN.

Although the epidemiological and pathophysiological
associations between ESCC and colorectal cancer remain
unclear, the two diseases share some common risk factors such
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as male sex, smoking, heavy alcohol consumption, and high
intake of red meat [15-17,28]. They also share some common
prophylactic interventions such as the use of aspirin and
statins [29,30]. In addition, previous studies have reported a
positive association between age, BMI and risk of CRN [31,32].
In our ESCC group with advanced CRNs, however, no
significant differences were noted in almost any of the factors
investigated such as age, sex, BMI, heavy alcohol consumption,
diabetes mellitus, or aspirin or statin use, with a smoking
history alone being identified as a significant finding.
Colorectal cancer was added to the list of smoking-
attributable cancers by the International Association for
Research on Cancer in 2009 [33,34] and by the US Surgeon
General in 2014 [35]. According to several recent meta-
analyses, the relationship between smoking and colorectal
cancer incidence is likely dose dependent [36-39].
Furthermore, recent cohort study reported that smoking
is associated with a nearly two-fold higher risk of death
compared with never smoking [40]. Smoking was also
positively associated with colorectal cancer-specific mortality.
However, the biologic mechanisms underlying this association
are not well understood. Smoking has been associated with
risk of specific molecular phenotypes of colorectal cancer,

Summary Box
What is already known:

« Esophageal cancer is known to frequently overlap
with other cancers, notably those of the head and
neck, lung, and stomach

« Coexistence of esophageal cancer with colorectal
neoplasms (CRN) has been frequently reported,
and thus colonoscopy is recommended in this
patient group

« The frequency of CRN coexisting with superficial
esophageal squamous cell carcinoma (ESCC) or
the need for colonoscopy are not well established

yet

What the new findings are:

o Advanced CRNs were found in 17 of the 101
superficial ESCC patients (16.8%), and there were
significantly more in them than controls (5.9%,
P=0.025)

o The frequency of synchronous advanced CRN
is high even in superficial ESCC subjected to
endoscopic resection

o At our institution, the implementation rate
of colonoscopy at about one year before and
after therapy in endoscopic resection cases for
superficial ESCC has been inadequate at only
76.5%




including tumors characterized as microsatellite instability
high [41-44] or CIMP high [44-46] or with BRAF mutations
[43-45]. The impact of smoking on colorectal cancer survival
differs according to tumor molecular phenotype, although the
patterns of association across tumor molecular phenotypes
varied and were not well known. Regarding the amount of
smoking, it was extremely high in the advanced CRN group
at smoking >20 pack years. However, in 106 smoking patients
with 20 pack years and more, advanced CRN were found
16 cases of 65 superficial ESCC patients (24.6%), and 2 cases
of 41 controls (4.9%). Regardless of smoking, it can be said that
ESCC might itself be a risk factor for advanced CRN.

Limitations of the present study include the fact that it
was retrospective in nature, and was conducted at a single
institution. In addition, not all of the superficial ESCC patients
subjected to ER underwent a colonoscopy and got the details
of alcohol consumption and smoking history. The analyzed
patients were not examined about information on tumor
molecular phenotype or intake of red meat. Also, additional
investigation will be needed to define the long-term course of
advanced CRN after ER for superficial ESCC.

In conclusion, the frequency of synchronous advanced CRN
is high even in superficial ESCC subjected to ER. Colonoscopy
should be highly considered for most patients who undergo ER
for superficial ESCC with a history of smoking, and would be
recommended in even superficial ESCC patients.
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