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Objective: Endoscopic resection techniques for treating colorectal tumors have advanced re-
cently so that large colorectal tumors can now be treated endoscopically, although some
patients experience delayed bleeding after endoscopic resection. Our aim was to clarify the
risk factors for delayed bleeding after endoscopic resection for colorectal tumors >20 mm in
diameter. Endoscopic submucosal dissection cases were excluded because of the low inci-
dence of delayed bleeding after such procedures.

Methods: This was a retrospective study using a prospectively completed database and
patient medical records at a single, national cancer institution. A total of 403 colorectal endo-
scopic resections were performed on 375 consecutive patients. We analyzed the database and
retrospectively assessed patient age, gender, hypertension and current use of anticoagulant
(warfarin) or antiplatelet drugs (e.g. aspirin, ticlopidine) as well as tumor location, size, macro-
scopic type, histopathological findings, resection method and whether or not placement of
prophylactic clips was performed during the endoscopic resection.

Resulis: The overall rate of delayed bleeding was 4.2% (17/403) and the median interval
between endoscopic resection and the onset of delayed bleeding was 2 days (range, 1-14
days). All delayed bieeding cases were successfully controlled by endoscopic hemostasis involv-
ing clipping and/or electrocoagulation without the need for surgical interventions or blood transfu-
sions. Based on our univariate analysis, the delayed bleeding rate was significantly higher in
both males (P = 0.04) and those patients without prophylactic clip placement (P = 0.04).
Conclusions: Our study results indicated that prophylactic clip placement may be an effective
method for preventing delayed bleeding after endoscopic resection for large colorectal tumors.

Key words: colorectal tumors — endoscopic resection — delayed bleeding

INTRODUCTION treatment of large colorectal tumors and laterally spreading
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Endoscopic resection (ER) techniques used in the treatment
of colorectal tumors have progressed to the point that
they have become well established recently because ER is
associated with minimal invasiveness and excellent results
(1—6). In addition to polypectomy (PO), endoscopic
mucosal resection (EMR) and endoscopic piecemeal
mucosal resection (EPMR) are now widely accepted in the

tumors (7—10). There is always a risk of complications with
ER, however, despite the best preventative efforts and
delayed bleeding, which can occur up to 2 weeks after ER,
is one of the more frequent complications (11). Although
delayed bleeding is clinically serious, it is difficult to accur-
ately predict the risk of such delayed bleeding (12). The risk
of delayed bleeding has been reported to increase as the size
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of resected polyps increases (11—15), but there have been no
previously published reports that describe the risk factors for
delayed bleeding specifically with respect to large colorectal
tumors. The aim of the present study was to evaluate and
clarify the risk factors for delayed bleeding after ER for
colorectal tumors >20 mm in diameter.

PATIENTS AND METHODS
PATIENTS

ER procedures (PO, en bloc EMR and EPMR) were per-
formed on 403 colorectal tumors >20 mm in diameter in
375 consecutive patients at the National Cancer Center
Hospital in Tokyo from January 2003 to December 2006.
Patients with inflammatory bowel diseases, thrombocyto-
penia and non-epithelial neoplasms were excluded from this
study as were patients who received an endoscopic submuco-
sal dissection (ESD) because electrocoagulations were
usually performed on all visible vessels after the ESD pro-
cedure and the rate of delayed bleeding in ESD cases is very
low (2%) according to a published report on colorectal ESDs
performed in our hospital (16).

We analyzed a prospectively completed database and
reviewed patient medical records pertaining to these large
colorectal tumors and retrospectively assessed patient age,
gender, hypertension and current use of anticoagulant (war-
farin) or antiplatelet drugs (e.g. aspirin, ticlopidine) as well
as tumor location, size, macroscopic type, histopathological
findings, resection method and whether or not placement of
prophylactic clips was performed during the ER in an effort
to determine the risk factors for delayed bleeding. Delayed
bleeding was defined as clinical evidence of bleeding mani-
fested by melena or hematochezia from 0 to 14 days after
the procedure that required endoscopic hemostasis. Written
informed consent was obtained from all patients before ER
in accordance with the Declaration of Helsinki.

InpicaTIONS FOR ENDOSCOPIC RESECTION

After observation of a lesion was conducted by conventional
endoscopic examination, 0.4% indigo-carmine dye was
sprayed over the lesion to enhance its surface detail.
High-magnification observation (PCF-240Z1 or CF-
H260AZI; Olympus Optical Co., Ltd, Tokyo, Japan) with
0.05% crystal-violet stain was then used whenever necessary
to evaluate the surface character for pit patterns to differenti-
ate an invasive pattern from a non-invasive pattern. An inva-
sive pattern is characterized by irregular and distorted
epithelial crypts observed in a demarcated area, suggesting
that submucosal (s.m.) invasion is >1000 um (17-20).
Existence of a non-invasive pattern determined by chromo-
magnification colonoscopy was the minimum requirement
for all ER candidates.

Jpn J Clin Oncol 2012;42(11) 1029

Enposcoric PROCEDURES

When anticoagulant and/or antiplatelet drugs were prescribed
for non-critical problems, patients were instructed to discon-
tinue the use of such drugs beginning 7 days before their
ERs. All ER procedures were performed using an Olympus
PCF-Q240ZI or CF-H260AZI video endoscope. PO was per-
formed by snaring without s.m. injection, while the inject
and cut technique described in previous reports was used for
both EMR and EPMR procedures (1—3,6,8). EPMR was dis-
tinguished from EMR whenever a lesion was resected in
more than two pieces.

The lesion was first elevated by injecting glycerol into
the s.m. layer using a standard 23 G injection needle
(Olympus). Glycerol was used as the s.m. injection solution

because as we previously reported, a 10% glycerol solution

is superior to normal saline for colorectal EMR 21).
The lifted lesion was then resected with a round or oval
snare in 120 W endocut (effect 3) and 50 W forced coagula-
tion mode (effect 3) using a high-frequency electrical gener-
ator (ICC200; ERBE Elektromedizin GmbH, Tiibingen,
Germany). For purposes of this study, the method of resec-
tion was categorized as being either an en bloc (PO or

-EMR) or a piecemeal (EPMR) resection. All resected materi-

als were retrieved for histopathological examination. We
subsequently advised all ER patients to refrain from alcohol
consumption and heavy exercise for 1 week and to call our
hospital immediately if they had any bloody feces.

Propuyractic Crip PLACEMENT

We leave the decision on whether clipping is necessary or
not after ER to the doctors. When the following situations
are a concern, the doctors determine that clipping is neces-

sary: an acute bleeding occurs when a lesion is resected, and
blood vessels are suspected to be exposed on the mucosal

defect; as tissue coagulation is not sufficient when a lesion is
resected, blood vessels are not sufficiently coagulated; a
mucosal defect is deep, the muscle layers and serosa are
exposed and there is a risk of perforation. Such technique
was used solely for the purpose of stopping acute bleeding
and not to prevent tumor implantation in those cases in
which a lesion was resected in more than five pieces.
Approximation of the mucosa at the edge of the post-ER
ulcer was performed using hemoclips (HX-600 or HX-610
series; Olympus or Resolution Clip Device; Boston
Scientific, Natick, MA, USA) (Fig. 1A—C). When complete
closure of a large mucosal defect proved difficult using just
hemoclips, clipping of only exposed vessels or complete
closure using the endoloop/metallic clip method was per-
formed with a double-channel colonoscope (22).

TuMOR-RELATED FACTORS

The size of each polyp was measured in relation to an open
standard PO snare and the macroscopic type was categorized
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1030 Delayed bleeding after endoscopic resection

Figure 1. (A) Chromoendoscopic view after indigo-carmine dye spraying
showing 50 mm, uneven polypoid lesion (Ip) in the rectum. (B) Endoscopic
view after endoscopic mucosal resection showing mucosal defect without
any residual tumor. (C) Mucosa at the edge of mucosal defect was approxi-
mated using hemoclips thus preventing delayed bleeding.

as being either sessile or other (flat, depressed or recurrent).
All specimens were evaluated after being cut into 2 mm
slices and examined histopathologically with diagnoses
based on the Japanese classification of cancer of the colon
and rectum (23) and the Vienna classification (24).

PATIENT-RELATED FACTORS

Patient information was based on a review of available
medical records. Hypertension was defined as a patient
either having systolic blood pressure of at least 140 mmHg
or undergoing antihypertensive therapy. The current use of
anticoagulant or antiplatelet drugs was defined as the use of
such drugs within 7 days of ER. Only one patient using both
anticoagulant and antiplatelet drugs was included in the anti-
coagulant group.

STATISTICAL ANALYSIS

Data were reported as mean + standard deviation (SD) and
median (range) for quantitative variables having normal and
skewed distributions, respectively. In comparing baseline char-
acteristics between the two groups of patients with and without
delayed bleeding, we used a #-test for continuous variables and
a Fisher exact test or y? test for dichotomous variables. All
statistical analyses were performed using SAS version 8.0
(SAS Institute Inc., Cary, NC, USA) and the P value was two-
sided with <0.05 used to determine statistical significance.

RESULTS
CLINICOPATHOLOGICAL CHARACTERISTICS

A total of 403 colorectal tumors >20 mm in diameter were
treated by ER in 375 consecutive patients. The mean patient
age + SD was 63 + 12 years (range, 2292 years) and the
mean lesion size was 27.1 4 9.6 mm (range, 20—95 mm).

Deravep BLEEDING

All delayed bleeding cases are summarized in Table 1. The
total number of delayed bleeding cases amounted to 17
lesions (4.2%) in 17 patients (4.5%) and the median interval
between ER and the onset of delayed bleeding was 2 days
(range, 1—14 days). All delayed bleeding cases were success-
fully managed by endoscopic hemostasis involving clipping
and/or electrocoagulation without the necessity of any surgi-
cal interventions or blood transfusions.

PATIENT-RELATED FACTORS AND DELAYED BLEEDING

A complete comparison of patients with and without delayed
bleeding is summarized in Table 2. In terms of patient-related
factors, our comparison of the incidence of delayed bleeding
included the following results: gender (male/female), 6.3/
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Table 1. Clinicopathological characteristics of delayed bleeding cases

Jpn J Clin Oncol 2012;42(11) 1031

No. Age Gender Resection method Prophylactic clip Interval® (days) Location Lesion size (mm)  Macroscopic type  Histopathology
1 61 F EMR Used 1 Transverse 25 Other Carcinoma
2 56 M EMR Not 7 Ascending 25 Other Carcinoma
3 80 M EPMR Not 1 Rectum 20 Other Adenoma
4 70 M EPMR Not 10 Sigmoid 30 Other Adenoma
5 71 M EPMR Not 7 Sigmoid 60 Other Carcinoma
6 79 M EPMR Not 1 Sigmoid 20 Other Adenoma
7 74 M EPMR Not 1 Cecum 50 Sessile Adenoma
8 68 M EPMR Not 2 Cecum 40 Other Carcinoma
9 59 M EPMR Not 1 Transverse 25 Other Carcinoma
10 65 M EPMR Not 3 Transverse 30 Other Carcinoma
11 61 M EPMR Not 3 Ascending 35 Other Carcinoma
12 65 M EPMR Not 5 Rectum 25 Other Carcinoma
13 52 F PO Not 1 Ascending 50 Other Carcinoma
14 49 M PO Used ) 14 Sigmoid 28 Sessile Carcinoma
15 64 M EMR Used 2 Transverse 40 Sessile Carcinoma
16 54 M EPMR Not 7 Descending 20 Sessile Adenoma
17 45 M EMR Not 2 Rectum 20 Sessile Carcinoma
*Between ER and the onset of delayed bleeding.
Table 2. Comparison of patients with and without delayed bleeding
Total Delayed bleeding P value
Yes No
Number of patients 375 17 358 p
Age, years (mean + SD) 63.3 4123 63.3 4+ 10.0 633+ 124 NS {
Gender (male/female) 240/135 15/2 225/133 0.04
Hypertension (+/—) 83/292 6/11 77/281 NS
Current use of anticoagulant drugs {(+/—) 6/369 1/16 5/353 NS
Current use of antiplatelet drugs (+/—) 10/365 0/17 10/348 NS

NS, not significant.

1.5% (P = 0.04); hypertension (+/—), 7.2/3.8% (P = 0.18);
current use of anticoagulant (+/—), 16.7/4.3% (P = 0.24);
and current use of antiplatelet (4/-), 0/4.9% (P = 0.53).
There was no delayed bleeding in one patient using both anti-
coagulant and antiplatelet drugs. There was virtually no dif-
ference between the two groups of patients with and without
delayed bleeding in terms of mean age, but the delayed bleed-
ing rate in males was significantly higher than in females.

TuMoRr-RELATED FACTORS AND DELAYED BLEEDING

A complete comparison of lesions with and without
delayed bleeding is summarized in Table 3. As for

tumor-related factors, our comparison of the incidence of
delayed bleeding included the following results: tumor
location (colon/rectum), 3.9/5.2% (P = 0.81); macro-
scopic type (sessile/other), 2.7/5.4% (P = 0.59); histo-
pathological findings (adenoma/carcinoma), 3.8/4.4%
(P = 0.76); resection method (en bloc resection/piece-
meal resection), 3.1/5.3% (P = 0.29); and placement of
prophylactic clips (used/not used), 1.7/6.1% (P = 0.04).
There were no statistically significant differences
between lesions with and without delayed bleeding
except that the delayed bleeding rate was significantly
higher in those cases without prophylactic clip
placement.
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1032 Delayed bleeding after endoscopic resection

Table 3. Comparison of lesions with and without delayed bleeding

Total Delayed bleeding P value

Yes No
Number of lesions 403 17 386
Location (colon/rectum) 306/97 12/5 - 262/124 NS
Lesion size, mm (mean + SD) 271496 319+ 122 268 +9.5 NS
Macroscopic type (sessile/other™) 182/221 5/12 177/209 NS
Histopathology (adenoma/carcinoma) 132/271 5/12 1277259 NS
Resection method (en bloc/piecemeal) 194/209 6/11 188/198 NS
Prophylactic clip placement (used/not used) 174/229 3/14 1717215 0.04

NS, not significant.
*Flat, depressed or recurrent.

DISCUSSION

* In this study, the risk factors for delayed bleeding after ER
were assessed in a group of patients specifically with large
colorectal tumors which differed from previous reports. The
delayed bleeding rate in male patients and those patients
who did not receive prophylactic clip placement was signifi-
cantly higher (P = 0.04).

A number of studies have attempted to identify the factors
involved in the occurrence of delayed bleeding after ER, and
various factors such as large size, sessile type, right-side lo-
cation, hypertension and prior anticoagulation therapy have
been proposed as being associated with an increased risk of
delayed bleeding (15,25—31). This is the first large-scale
study to assess these contributing factors in patients specific-
ally with large colorectal tumors.

Delayed bleeding after ER is a clinically serious problem
because it can lead to emergency endoscopic hemostasis, in-
tensive patient care monitoring and/or the need for blood
transfusions (12,15). Various studies have reported delayed
. bleeding in 0.3—-6.1% of POs (12,15,28,32). In one recent in-

| vestigation of 6617 POs by Watabe et al. (25), the rate of
post-PO bleeding was 0.57%, but the mean size of polyps
was only 5.6 mm. Our overall rate of delayed bleeding was
higher undoubtedly because the mean size in this study was
considerably larger at 27.1 + 9.6 mm. The results of other
studies have also indicated that polyp size was an important
risk factor for bleeding both during and after a procedure
(15,25-27,33,34), although there was no significant differ-
ence between cases with and without delayed bleeding for
tumors >20 mm according to the results of our study.

In terms of patient-related factors, the delayed bleeding rate
was significantly higher in males than females (P = 0.04).
We could not elucidate from their medical records a possible
reason why there was a gender-based difference in patients
with delayed bleeding, however, because there was no avail-
able evidence regarding any lifestyle differences between
male and female patients with delayed bleeding. Watabe et al.

(25) concluded that hypertension was a significant risk factor
for delayed bleeding, but there was no correlation between
hypertension and delayed bleeding in our study. Neither could
we find a correlation between the current use of anticoagulant
and/or antiplatelet drugs and delayed bleeding.

In contrast, the delayed bleeding rate was significantly
lower in the group of patients with prophylactic clip place-
ment (P = 0.04). Application of hemostatic clips has been
proven safe and effective for managing delayed bleeding fol-
lowing ER (35--37). Hachisu reported on 29 patients treated
with prophylactic clipping following PO and delayed bleed-
ing was not detected in any of them (38). A recent study
indicated that prophylactic clip placement for the closure of
mucosal defects in cases of gastric EMR reduced delayed
bleeding (39), but it is still unclear whether or not such clip
placement decreases the occurrence of delayed bleeding after
ER for colorectal tumors. Although the study by Shioji et al.
(12) indicated that clipping did not decrease the occurrence
of delayed bleeding, we believe that their study population
(n =413) was too small to justify such a conclusion as
76.9% of the polyps were <10 mm (mean size, 7.8 mm). As
a result, the efficacy of prophylactic clip placement for the
prevention of delayed bleeding in large colorectal tumors
remains uncertain and should be determined by analyzing a
high-risk group.

The study by Friedland and Soetikno (40) reported that
there were no bleeding episodes after resection of 41 polyps
up to 10 mm in size followed immediately by prophylactic
application in 21 patients receiving the long-term anticoagu-
lation drug warfarin. Although it was a small single-center
retrospective study, their findings indicated that prophylactic
clip placement in a high-risk group of patients on anticoagu-
lation medication could be effective against delayed bleed-
ing. Our study group also involved high-risk patients
because of the large mean size of the resected tumors.
Hemoclips were applied to cases of immediate bleeding in
our study and we were unable to separate such cases from
the prophylactic clip placement cases. Although cases with
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immediate bleeding would logically be expected to have a
higher risk of delayed bleeding, the rate of delayed bleeding
in the entire group in which clipping was performed was sig-
nificantly lower. This is the first study demonstrating the effi-
cacy of prophylactic clipping in preventing delayed bleeding
for colorectal tumors >20 mm.

The fact that this also was a single-center retrospective
study like the earlier Friedland and Soetikno study is the
most notable limitation. A second limitation is that we
cannot exclude the possibility of inter-endoscopist bias as to
whether or not prophylactic clip placement was performed in
individual cases.

The other significant risk factor for delayed bleeding
involved male patients in our study compared with female
patients. Particularly, in male patients, the delayed bleeding
rate in patients without prophylactic clip placement was sig-
nificantly higher (8.9%) compared with patients with
prophylactic clip placement (1.8%) (P = 0.03). As indicated
above, a recommendation from this study might be that
prophylactic clipping should be performed in male patients.
In contrast, however, other previously published studies have
reported different risk factors for delayed bleeding including
sessile type, right-side location, patient hypertension and
prior or long-term anticoagulation therapy. In the future, in-
vestigation may demonstrate the effectiveness of prophylac-
tic clip placement for patients having such risk factors. We
would also have to consider the relationship if any between
delayed bleeding and different clipping techniques involving
complete closure or exposed vessel clipping. Consequently,
the effectiveness of prophylactic clip placement after ER for
large colorectal tumors needs to be confirmed in a prospect-
ive randomized multicenter trial.

In conclusion, the results of this study indicated that prophy-
lactic clip placement may be an effective method for prevent-
ing delayed bleeding after ER for large colorectal tumors.
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Abstract

Purpose Endoscopic submucosal dissection (ESD) has re-
cently been applied to treatment of colorectal neoplasia;
however, its safety and efficacy in terms of follow-up out-
comes in elders have not been thoroughly examined. The
aim of this study is to describe the clinical outcomes of
colorectal ESD in elderly patients.

Methods Two groups of patients, elderly (>75 years of age)
and non-elderly (<75 years of age), who underwent colo-
rectal ESD at the National Cancer Center Hospital from
February 1998 to December 2010 were retrospectively com-
pared on the following measures: tumor size, procedure
time, complication rates, en bloc resection rates, and cura-
tive resection rates. We also investigated the follow-up out-
comes in non-curative resection cases.

Results Of 614 consecutive patients treated by colorectal
ESD, 125 (20.4 %) comprised the elderly group, and 489
patients (79.6 %) comprised the non-elderly group. No signif-
icant differences were observed between the two groups in
terms of tumor size, procedure time, complication rates, en
bloc resection rates, and curative resection rates. Of the
patients who underwent non-curative resection, 7/19
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(36.8 %) and 47/63 (74.6 %) in the elderly and non-elderly
group, respectively, underwent additional treatment. Among
the elderly patients who were followed up without additional
treatment, no case of local recurrence, residual lesions, or
distant metastases was observed during the observation period.
Conclusion Treatment outcomes of colorectal ESD were
equivalent in both groups. However, many of the non-
curative cases in the elderly patients were followed up
without additional treatment. Future studies should focus
on the outcome in such patients to confirm the feasibility
of colorectal ESD in elderly patients.

Keywords Endoscopic submucosal dissection (ESD) -
Colorectal neoplasia - Elderly patients - Colon - Rectum -
Laterally spreading tumor (LST)

Introduction

Colorectal carcinoma is one of the most common cancers
worldwide, and its prevalence is steadily increasing in Japan
[1]. The increased life expectancy of elderly patients has
created a demand for minimally invasive treatments for
colorectal cancer in elderly patients [2, 3]. Endoscopic sub-
mucosal dissection (ESD), initially developed for early gas-
tric cancer, enables the resection of large superficial tumors
en bloc [4, 5]. The advantage of ESD over conventional
endoscopic mucosal resection (EMR) is its ability to remove
tumors en bloc, regardless of tumor size. Although recent
studies have described the effective use of ESD for the
treatment of superficial colorectal neoplasia, technical
difficulties owing to its thinner wall, tortuous structure,
and higher perforation rate in comparison with conven-
tional EMR have been indicated [6—12], and reports on
the safety of colorectal ESD in elderly patients are still
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limited [13]. In addition, the effectiveness of colorectal
ESD, especially follow-up outcomes in elderly patients
with non-curative resection, has not been thoroughly
examined. Performing additional treatments in elderly
patients who have undergone non-curative resection is
sometimes difficult due to their general condition. There-
fore, the aim of this study is to describe the short-term
and follow-up outcomes of non-curative colorectal ESD
in elderly patients.

Materials and methods

A total of 614 consecutive patients with 635 colorectal
lesions treated by ESD at the National Cancer Center
Hospital from February 1998 to August 2010 were ret-
rospectively reviewed. Written informed consent to par-
ticipate was obtained from all patients who underwent
colorectal ESD. We divided them into two groups: an
elderly group consisting of patients =75 years of age and
a non-elderly group consisting of patients <75 years of
age. We compared the tumor size (measured by the
pathologist after formalin fixation), procedure time, com-
plication rate (perforation and delayed bleeding), en bloc
resection rate, and curative resection rate between these
two groups. We also investigated the follow-up outcomes
of non-curative resection cases.

Inclusion criteria for ESD

For inclusion, the depth of invasion was limited to the
mucosa or submucosal superficial (less than 1,000 pm from
the muscularis mucosa) as estimated endoscopically as well
as by magnification chromoendoscopy. The existence of a
non-invasive pattern as determined by magnification chro-
moendoscopy was helpful in the diagnosis of tumor depth of
invasion [14]. Based on extensive clinicopathological anal-
yses, we defined the indications for colorectal ESD as
nongranular type laterally spreading tumors (LSTs) larger
than 20 mm and granular type LSTs larger than 30 mm
because both have a higher submucosal invasion rate and
are difficult to treat even by piecemeal EMR [15]. Patients
with large villous tumors as well as intramucosal lesions,
recurrent lesions, and residual mucosal lesions that showed
a non-lifting sign after EMR were also potential candidates
for ESD.

Exclusion criteria for ESD
Exclusion criteria included the existence of an invasive
pattern [14], as determined by magnification chromoendo-

scopy, and other invasive cancers and circumferential
tamors treated by surgery.

@ Springer

ESD methods

All patients underwent total bowel irrigation with 2-3 L of
polyethylene glycol solution the morning of the procedure.
Additional polyethylene glycol was administered as neces-
sary. ESD was generally carried out using a single-channel
colonoscope with a water-jet system (PCFQ260J1, Olympus
Medical Systems, Tokyo, Japan). The margins of the lesions
were delineated before ESD using 0.4 % indigo carmine
spray dye. For submucosal injection, a mixture of two
solutions was prepared before the procedure to create a
longer-lasting submucosal fluid cushion. Solution 1 was
indigo carmine dye (2 mL of 1 %) and epinephrine (1 mL
of 0.1 %) mixed with 200 mL of 10 % glycerol and 5 %
fructose in normal saline solution (glycerol; Chugai Phar-
maceutical Co, Tokyo, Japan) in a container with the result-
ing solution. Solution 2 was sodium hyaluronate acid
(Mucoup; Johnson & Johnson, Tokyo, Japan) with a smaller
amount of indigo carmine dye and epinephrine. During
ESD, a small amount of solution 1 was injected into the
submucosal layer first to confirm the appropriate submuco-
sal layer elevation. Solution 2 was then injected into the
properly elevated submucosal layer, after which a partial
marginal incision was performed with a bipolar needle knife
(B-knife; Xeon Medical Co, Tokyo, Japan) from the oral
side using the endoscope’s retroflex position. Using the B-
knife reduced the risk of perforation because of its bipolar
current electric system. Following the partial marginal inci-
sion, a partial submucosal dissection was made using the B-
knife. Once again, the solution was injected into the submu-
cosal layer to lift up both the lesion and the submucosal
layer from the muscle layer for a safe colorectal ESD. A
series of partial marginal incisions followed by partial sub-
mucosal dissection was then performed until the lesion was
resected completely. An insulation-tipped knife (Olympus
Co, Tokyo, Japan) was used after the lesion had rolled up,
and the submucosal layer could be directly visualized for
safer and faster dissection. We also used a distal attachment
that enables fine visualization of the submucosal layer and
allows for counter-traction of the submucosal tissue (Fig. 1).
The electrosurgical unit used was the ICC 200 (Erbe Elek-
tromedizin, Tiibingen, Germany). Intravenous midazolam
(2 mg) and pentazocine (15 mg) were administered during
all ESD procedures. An additional 2 mg of midazolam was
administered whenever indicated based on the judgment of
the colonoscopist. Hemo Stat-Y (Pentax, Tokyo, Japan) was
used for hemostasis. Carbon dioxide insufflation was used
instead of air insufflation to reduce patient discomfort.

Histological assessment

All specimens were fixed in 10 % buffered formalin and
cut into 2-mm slices. Specimens were then examined
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Fig. 1 a Nongranular type LST
(40 mm in size) located in the
ascending colon. b Injection of
glycerol solution (10 %
glycerol and 5 % fructose in
normal saline solution) and
sodium hyaluronate acid
solution into SM layer. ¢ Blue-
colored submucosal layer
clearly visualized using indigo
carmine dye and distal attach-
ment for counter-traction. d
Submucosal dissection using a
bipolar needle knife after partial
circumferential incision. e Ulcer
bed after successful en bloc
resection

microscopically for depth of invasion, and their histological
types and lateral and vertical resection margins were deter-
mined. A resection was considered tumor-free when both the
lateral and vertical margins of the specimen were negative for
tumor cells, irrespective of the histological features of the
tumor. A resection was considered to be curative when the
following criteria were met: the lateral and vertical margins of
the specimen were free of cancer; submucosal invasion was
less than 1,000 um from the muscularis mucosae; and no
Iymphatic invasion, vascular involvement, or poorly differen-
tiated components were detected. Histological diagnoses were
based on the Japanese classification system for cancer of the
colon and rectum and the Vienna classification systen.

Follow-up

Endoscopic examinations were conducted for individuals
with non-curative resections, who were followed up without

additional treatment. Piecemeal resection cases were sched-
uled at 6 months after ESD, and en bloc resection cases were
scheduled at 12 months after ESD [16]. After the first
endoscopic examination, annual follow-up endoscopic
examinations were scheduled. Contrast-enhanced computed
tomography (CT) was also performed annually for patients
with non-curative resections, who were followed up without
additional treatment. The following information was retro-
spectively collected from medical records: date of the most
recent endoscopy; date of the most recent CT scan; and the
presence of residual tumors, local recurrence, or distant
metastasis.

Statistical analysis
All variables in this study are described as mean=standard

deviation (SD). For comparing baseline characteristics be-
tween the two groups, we used a ¢ test for continuous
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Table 1 Patient and tumor
characteristics

*Submucosal invasion less than
1,000 pm from the muscularis
mucosae

bSubmucosal invasion 1,000 pwm
or more from the muscularis

Elderly patients Non-elderly patients p value
Patients (n) 125 (204 %) 489 (79.6 %) <0.0001
Lesions () 134 501
Age (years), mean+SD 78.3+3.0 61.8+8.6
Sex ratio
Male/female 71:54 287:202 0.71
Tumor location
Cecum or colon 104/134 (77.6 %) 363/501 (72.5 %) 0.21
Rectum 30/134 (22.4 %) 138/501 (27.5 %)
Macroscopic type
LST-NG 53/134 (39.6 %) 187/501 (37.3 %) 0.82
LST-G 59/134 (44 %) 238/501 (47.5 %)
Protruded 7/134 (5.2 %) 31/501 (6.2 %)
Depressed 4/134 (3.0 %) 11/501 (2.2 %)
Residual/local recurrence 11/134 (8.2 %) 30/501 (6.0 %)
SMT 0/134 (0 %) 4/501 (0.8 %)
Histology
Adenoma 33/134 (24.6 %) 100/501 (20 %) 0.35

Intramucosal cancer”
SM superficial cancer”
SM deep cancer
Others

69/134 (51.5 %)
15/134 (11.2 %)
17/134 (12.7 %)
0/134 (0 %)

283/501 (56.5 %)
53/501 (10.6 %)
54/501 (10.8 %)
10/501 (2.0 %)

mucosae

variables, a chi-square test and Fisher exact tests as appro-
priate for dichotomous variables. All statistical analyses
were performed using SPSS for Windows (SPSS, Release
6.0; SPSS Inc., Chicago, IL, USA, 1993). The p values are
two sided, and p<0.05 was used to determine statistical
significance.

Results

A total of 614 consecutive patients with 635 colorectal
lesions were treated by colorectal ESD. Of these patients,
125 (20.4 %) were in the elderly group and 489 (79.6 %)
were in the non-elderly group. There were no significant
differences between the two groups with respect to gender

ratio, tumor location, macroscopic tumor type, or histology
(Table 1). No significant differences were observed between
the two groups with respect to resected specimen size,
procedure time, complication rate, en bloc resection rate,
or non-curative resection rate (Table 2). Of the patients who
underwent non-curative resection, 7/19 (36.8 %) in the
elderly group and 47/63 (74.6 %) in the non-elderly group
underwent additional treatment. Significantly fewer people
in the elderly group underwent additional treatment. Among
the 12 patients in the elderly group and the 16 in the non-
elderly group who were followed up without surgery for a
median of 46 and 27.5 months, respectively, there was no
case of local recurrence, residual lesions, or distant me-
tastasis observed during the study period. Among the
seven elderly patients who underwent additional surgery

Table 2 Clinical outcomes of
colorectal ESD

Elderly patients Non-elderly patients p value

Tumor size

Long axis (mm), mean+SD 3524174 36.3+18.5 0.54
Short axis (mm), mean=SD 30.9+15.6 295154 0.34
Procedure time (min), mean+SD 104.7+77.0 102.74:72.2 0.79
Complication rate 3.7 % (5/134) 4.2 % (21/501) 0.19
Perforation rate 2.2 % (3/134) 2.6 % (13/501) 0.24
Postoperative bleeding rate 1.5 % (2/134) 1.6 % (7/501) 0.30
En bloc resection rate 93.3 % (125/134) 88.1 % (443/501) 0.085
Non-curative resection rate 14.2 % (19/134) 12.6 % (63/501) 0.62
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Table 3 Outcomes of additional surgical treatment

Elderly Non-elderly
patients patients
Additional surgical treatment 77 42/42
[patients (n)/lesions (n)]
Residual lesions (%) 0/7 (0) 6/42 (14.3)
Lymph node metastases (%) 0/7 (0) 2/42 (4.8)
Distant metastases (%) 0/7 (0) 2/42 (4.8)

for non-curative lesions, no residual lesions or lymph
node metastases were observed in the resected speci-
mens. In contrast, of the 42 non-elderly patients who
underwent additional surgery for non-curative lesions at
the National Cancer Center Hospital, 6 (14.3 %) had
residual tumors and 2 (4.8 %) had lymph node metasta-
ses in the resected specimens; distant metastases were
confirmed in two patients (4.8 %; Table 3).

Discussion
The results of our study show that the short-term out-

come of colorectal ESD in elderly patients was compa-
rable to that in non-elderly patients, suggesting that

colorectal ESD is technically feasible in both groups of
patients. In this study, many of the non-curative cases in
elderly patients were followed up without additional
treatment; the most common reason for which was re-
quest for the same by the patient and family (Table 4).
The evaluation of risk as determined by histological
assessment of resected specimens, mostly en bloc, might
have influenced patient and family choice. In the non-
curative cases followed up without additional treatment,
local recurrences, residual lesions, or distant metastases
were not observed in either group during the study
period. Considering that the mortality rates for surgical
treatment have been reported as 1.7-10.1 % in elderly
patients [17-20], it seems acceptable to follow-up non-
curative cases in the elderly group without additional
treatment. Nevertheless, the follow-up periods are still
limited. According to a previous report, the mean post-
operative hospital stay for laparoscopic colorectal resec-
tion was 7.2 days [21], while that for colorectal ESD in
the patients of this study was 4.0 days. The short hospi-
talization period is a significant advantage of ESD, not
only cost-wise but also in terms of avoiding functional
decline in elderly patients [22]. Of the elderly patients
who underwent additional surgery, no residual lesions, lymph
node metastases, or distant metastases were observed
upon follow-up. However, of the non-elderly patients who

Table 4 Non-curative cases followed up without additional treatment in elderly patients

Case Age (years) Sex Tumor location Macroscopic type Reasons for Reasons for follow-up Follow-up  Vital
non-curative without additional duration (M) status
treatment treatment

Case 1 78 M Rectum Is pSM 7,000 pm Underlying disease 108 Living

(Parkinson's disease)

Case2 76 Rectum Ha+lle (LST-NG) pSM 3,700 um Request of patient 7 Deceased (chronic

and family heart failure)

Case3 76 M Ascending colon Ha+Ile (LST-NG) pSM 3,000 pm Request of patient 57 Living

and family
Case4 75 F  Transverse colon Hla+Ilc (LST-NG) pSM 500 pm poorly Request of patient 59 Living
differentiated and family
component

Case 5 77 M Sigmoid colon Ha+llc (LST-NG) pSM 1,000 um Request of patient 76 Living

and family

Case 6 75 F  Ascending colon Ha+llc (LST-NG) pSM 1,300 um Request of patient 61 Living

and family

Case 7 76 M Rectum Ha+fle (LST-NG) pSM 2,300 pm Request of patient 60 Living

and family

Case 8 75 F  Ascending colon Ist+la (LST-G) pSM 2,000 pm Request of patient 59 Living

and family

Case 9 79 M Rectosigmoid colon Ila+Ilc (LST-NG) pSM 2,500 pm Underlying disease 12 Deceased (leukemia)

(leukemia)

Case 10 &1 M Rectum Ifa (LST-NG) pSM 1,750 pum Request of patient 42 Living

and family

Case 11 77 M Rectum Is+la (LST-G) pSM 6,000 pm Underlying disease 46 Living

(depression)

Case 12 76 M Cecum Is+Ha (LST-G) pSM 1,300 um Request of patient 8 Living

and family
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underwent additional surgery, residual tumors were found in
14.3 %, lymph node metastases in 4.8 %, and distant metas-
tases in 4.8 %. This discrepancy between elderly and non-
elderly patients might indicate differences in the clinicopath-
ological characteristics of colorectal cancer between young
and elderly patients. Chou et al. reported that younger patients
with colorectal cancer have more aggressive histopathological
characteristics and poorer prognoses compared to older
patients [18]. By collecting more data on the follow-up
outcomes of non-curative cases, it may become possible
to propose different strategies for elderly and non-elderly
patients. In the current study, there was no significant
difference between these two groups with respect to
perforation rates, a finding discordant with other reports
[23, 24]. All cases of perforation were successfully man-
aged endoscopically, with no occurrence of panperitonitis
in elderly patients. It can be assumed that mortality for
panperitonitis is higher in elderly than non-elderly
patients [25]. Even though we have reported less expe-
rience performing ESDs, fewer than 50 cases had inde-
pendent risk factors for complications [6]. It is therefore
feasible to perform colorectal ESD at high-volume cen-
ters, even in elderly patients.

Limitations of the present study include its single-center
design, small number of patients followed up without addi-
tional treatment, and a short follow-up period. At this point,
it is difficult to recommend a strategy for treating non-
curative cases of colorectal ESD in elderly patients who
have a higher risk of surgery-associated complications. Fur-
ther follow-up studies that focus on mortality and compli-
cation rates are necessary to confirm the feasibility of
colorectal ESD in elderly patients.

Conclusion

Treatment outcomes for colorectal ESD in elderly patients
were equivalent to those in non-elderly patients. However,
many of the non-curative cases in elderly patients were
followed up without additional treatment. Thus, future stud-
ies should collect more information on treatment outcomes
in such patients in order to confirm the feasibility of colo-
rectal ESD in elderly patients.

Conflicts of interest All authors have no conflicts of interest or
financial ties to disclose.
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Solitary Metastatic Colon Cancer Showing
a Small Depressed Configuration

Hidetsugu Yamagishi, Taku Sakamoto, Takahisa Matsuda, Takeshi Nakajima and Yutaka Saito

Abstract

We herein present a case of Ilc-like metastatic lung cancer that was detected early. A 65-year-old man pre-
sented with diarrhea and difficulty walking. Colonoscopy demonstrated a depressed lesion in the descending
colon. However, the appearance of the lesion by endoscopy with a magnifying objective was not compatible
with early colon cancer. Therefore, we performed diagnostic endoscopic mucosal resection to allow for an
examination of the whole lesion. A histological examination demonstrated lung cancer metastasis to the co-
lon. Only 1.6% of lung cancers metastasize to the large intestine, and metastatic colorectal cancer is not usu-
ally detected at an early stage. In the present case, however, endoscopy and a histological examination re-
vealed alterations in the mucosal configuration of the lesion, which were unusual for early colon cancer.

Key words: colonoscopy, metastatic colon cancer

(Intern Med 51: 2321-2324, 2012)
(DOI: 10.2169/internalmedicine.51.7559)

Introduction

Gastrointestinal tract metastasis from a malignant tumor is
rare, and the large intestine, in particular, is thought to be
comparatively less prone to metastasis. Metastatic gastroin-
testinal tumors account for 1.9% of all metastatic alimentary
canal tumors and 0.1-1.0% of malignant colorectal tu-
mors (1). Among gastrointestinal tract tumors, metastasis
from primary lung cancer accounts for only 0.19% of all
cases (2). Such metastases are commonly detected in the
small intestine (3) and have a higher predilection for occur-
rence in the jejunum than in the ileum. In addition, multiple
(rather than solitary) lesions tend to occur in such metasta-
ses. Gastrointestinal tract metastasis is generally manifested
by ileus or gastrointestinal bleeding at an advanced stage.
We herein present a case of Ilc-like colon metastasis from
lung cancer that was detected at an early stage.

Case Report

A 65-year-old man presented with diarrhea, numbness,
pain in both lower extremities, and difficulty walking. A
barium enema examination indicated transverse colon steno-

sis, and computed tomography (CT) revealed nodular shad-
ows in the liver. Both advanced colon cancer and metastatic
liver cancer were diagnosed.

Colonoscopy showed no lesions in the transverse colon,
but it did reveal a depressed lesion (3 mm) in the descend-
ing colon (Fig. 1). After indigo carmine dye spraying, the
tumor and its margin became clearer (Fig. 2), and macro-
scopic type O-Ilc cancer was identified. Narrow-band imag-
ing revealed slightly irregular and loose microcapillary ves-
sels (Fig. 3). Crystal violet staining showed a small round
pit pattern of Kudo’s Type IlIs (Fig. 4). The endoscopic di-
agnosis was early colon cancer. We performed an endo-
scopic mucosal resection of the lesion.

A histological evaluation revealed a poorly differentiated
adenocarcinoma in the submucosa (Fig. 5). The neoplastic
cells appeared to have invaded the lamina propria stroma;
the duct epithelium was unaffected. Vascular invasion was
confirmed (Fig. 6 and 7). We suspected a metastatic rather
than primary tumor based on the histology of the tumor and
the fact that the tumor cells were negative for caudal-type
homeobox-2, prostate-specific antigen and chromogranin A,
and positive for thyroid transcription factor-1 (Fig. 8). We
strongly suspected metastasis from lung cancer.

The presence of lung cancer was confirmed by CT, which

Endoscopy Division, National Cancer Center Hospital, Japan

Received for publication February 17, 2012; Accepted for publication May 28, 2012

Correspondence to Dr. Taku Sakamoto, tasakamo@ncc.go.jp

2321



Intern Med 51: 2321-2324, 2012 DOI: 10.2169/internalmedicine.51.7559

Figure 1. Colonoscopy showed a depressed lesion in the de- Figure 2. Indigo carmine dye spraying.

scending colon.

Figure 4. Crystal violet staining revealed a normal pit pat-
Figure 3. Narrow-band imaging (NBI) showed normal ves- tern around the depressed area. The depressed area consisted
sels around the depressed area. There were slightly irregular  of small irregular pits.

vessels and loose microcapillary vessels in the depressed area.

Figure 6. Lymphatic invasion (D2-40, x400).
Figure 5. Histology of the resected specimen showed poorly
differentiated adenocarcinoma in the submucosa (Hematoxy-

lin and Eosin staining, x100). pathological examination and CT. The patient was trans-

ferred to the terminal care unit for the prophylactic control
of pain and symptoms.

also revealed liver and bone metastases (Fig. 9 and 10). We

diagnosed the patient with primary lung cancer based on the
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Figure 7. Venous invasion (Victoria blue-Hematoxylin and
Eosin staining, x400).

Figure 8. Thyroid transcription factor-1-positive tumor cells
(x200).

Figure 9. CT scan revealed the lung mass.

Discussion

The prevalence of lung cancer metastases to the large in-
testine is 1.6% in autopsy cases in Japan (4). Metastatic col-
orectal cancer is usually not detected at an early stage. This
is probably because gastrointestinal tract metastases do not
produce clinical symptoms, such as apoplexy, perforation, or
intestinal atresia until the lesion becomes enlarged.

In the current case, our initial diagnosis was early primary
colon cancer, which was based on the macroscopic appear-
ance of the lesion during colonoscopy, and a metastatic tu-
mor was not suspected. However, a retrospective analysis
and confirmatory endoscopy showed alterations in the mu-
cosal pattern in the lesion, which is not a common feature
of early colon cancer. More typical images are seen for
Narrow-band imaging (NBI) and pit patterns in cases of
early colorectal cancer, but in the present case, the pits in
the depressions were considered to correspond to atypical
type III cancer. We therefore considered that in the initial le-
sion, there was little morphological change at the mucosal
surface, and that such change was submucosal, because the
tumor cells that had infiltrated into the submucosal layer

Figure 10. CT scan revealed the presence of multiple hepat-
ic metastases and bone metastasis.

had proliferated towards the epithelial side, thereby causing
retraction of the normal non-malignant glandular tubules and
making the pits appear small and round.

Furthermore, it was also considered that tumor cell prolif-
eration towards the mucosal surface had led to ulceration,
thereby producing O-Ilc-like changes with central depres-
sions. Lung cancer metastasis to the large intestine mainly
involves hematogenous spread (5), wherein the tumor cells
initially spread to the submucosa and muscularis propria and
then subsequently proliferate. Such tumors generally have
diffuse infiltrating-type and submucosal tumor-like patterns.

Histopathologically, the neoplastic cells show a medullary
proliferation pattern, accompanied by a fibrous stroma.
Therefore, it is important to differentiate between endocrine
cell carcinoma and metastasis from various organs. We con-
sidered that the metastasis might have originated from pros-
tate cancer, but staining for prostate specific antigen (PSA)
was negative. Subsequently, we considered metastasis from
lung cancer and performed thyroid transcription factor-1
(TTF-1) staining, which is useful for making a differential
diagnosis. TTF-1, discovered by Civitareale, shows high or-
gan specificity and it is positive in both squamous cell carci-
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noma (5-11%) and adenocarcinoma (62.5-72%) of the
lung (6, 7). TTF-1 has also been reported to be expressed in
80-97% of small cell cancers. Therefore, to rule out small

cell cancer in the present case, we performed chromogranin = 3

A staining, and negative results were obtained.

On the basis of these findings, we diagnosed the patient
with lung cancer metastasis to the colon. This case of a Ilc-
like metastatic lesion from lung cancer is very rare, and the
endoscopic appearance and pathological findings reported
herein should therefore be important for the differential di-
agnosis of similar cases.
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Abstract

Background Previous studies have yielded conflicting
results on the adenoma detection rate with narrow band
imaging (NBI) compared with white light imaging (WLI).
To overcome the confounding factors of these studies, we
aimed to evaluate the colonic adenoma detection rate with
primary NBI versus that with primary WLI by using con-
sistent NBI system, endoscope, and imaging settings, and
experienced colonoscopists.

Methods In this multicenter prospective trial, 813 patients
were randomized to undergo high-definition, tandem
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colonoscopy in the right colon with either NBI followed by
WLI (NBI-WLI group) or WLI followed by NBI (WLI-
NBI group). The NBI settings were fixed at surface struc-
ture enhancement level A-5 and adaptive index of hemo-
globin color enhancement level 3. All detected polyps were
resected or biopsied for histopathological analysis. The
primary and secondary outcome measures were the ade-
noma detection rates and miss rates, respectively, with
primary imaging.

Results The NBI-WLI and WLI-NBI groups comprised
389 and 393 patients, respectively, who met the inclusion
criteria. The groups did not differ significantly in age,
gender, institution, indication for colonoscopy, bowel
preparation, or observation time. The adenoma detection
rates of primary NBI and WLI were 42.3 and 42.5 %,
respectively [difference not significant (NS)]. The adenoma
miss rate was significantly less with primary NBI than with
primary WLI (21.3 vs. 27.8 %; p = 0.03).

Conclusions NBI does not improve the adenoma detec-
tion rate during primary colonoscopy; however, it has a
lower miss rate for adenoma lesions in the proximal colon
than WLIL.

Keywords Adenoma detection rate - Colonoscopy -
Screening

Introduction

Early detection and removal of colorectal adenoma lesions
by screening colonoscopy are the most effective means of
colorectal cancer prevention [1-3]. The adenoma detection
rate is an important quality indicator for colonoscopy;
moreover, this detection rate is an independent predictor of
the risk of colorectal cancer after screening colonoscopy
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