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Background: Although various studies have been conducted on colitis-associated cancer (CAC), few have
assessed the differences in the clinical and endoscopic features, treatment, and prognosis of CAC and
sporadic neoplasia (SN) in the inflamed mucosa of ulcerative colitis (UC) patients.
Aims: To compare the characteristics of CAC and SN within the previously or currently inflamed mucosa.
Methods: Between 1997 and 2017, we retrospectively analyzed the endoscopic chart data of 348 colonic
lesions from 266 UC patients. Non-dysplastic lesions and lesions located outside the inflamed mucosa
were excluded. The diagnosis of CAC or SN was confirmed by conventional histopathological and immuno-
histochemical evaluation of p53 and Ki67.
Results: In total, 74 patients with CAC (97 lesions) and 46 with SN (58) were enrolled. The proportions of
patients with a younger age of onset of UC, with chronic persistent UC, and with severe inflamed mucosa
were significantly higher in the CAC group. In the SN group, no flat lesions were found, whereas 26%
of the lesions in the CAC group were flat. Sixteen patients died during a median follow-up of 6.1 years
(interquartile range (IQR) 1.8-11.1)in the CAC group, whereas 1 patient died during a median follow-
up 3.2 years(IQR 1.4-4.6) in the SN group. Mortality from colorectal cancer was significantly higher
(P=0.015) in the CAC group (12/68; 17.6%) than in the SN group (1/44; 2.3%). The 5-year survival rate
was 100% in the SN group and 97% in the CAC group for lesions located in the mucosa or submucosa.
Conclusion: Recognizing differences in the characteristics of CAC and SN within the inflamed mucosa is
critical to avoid unnecessary total colectomy in patients with SN.

© 2019 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.
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1. Introduction inflammation persists in some patients even after treatment. It

has been reported that the chronic inflammation in UC increases

Ulcerative colitis (UC) is a chronic inflammatory bowel disease.
Its pathogenesis involves host genetic factors, immune system dys-
regulation, and environmental factors. Because of recent advances
in the treatment of UC, the proportion of patients achieving clin-
ical and endoscopic remission has increased. However, chronic
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the risk of developing colonic dysplasia and cancer [1,2]. Risk fac-
tors of colitis-associated cancer (CAC) include extensive colitis [3],
primary sclerosing cholangitis [4,5], chronic inflammation with his-
tological activity [6], luminal stenosis or pseudopolyps, [7] and a
family history of colorectal cancer [5]. Early detection of CAC is
critical for curative treatment; however, detection is challenging
against the complex background of the inflamed mucosa of UC
patients.

Surveillance colonoscopy is useful for the detection of CAC in
the early stages. It has been shown that early diagnosis of patients
with CAC using surveillance colonoscopy leads to lower mortality
rates [8]. Surveillance colonoscopy frequently detects sporadic ade-
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noma and cancer, which are less closely related to inflammation.
Although, the incidence of CAC is increased in cases with longer
disease duration, the development of sporadic neoplasia (SN) in
patients with UC should also be recognized. It is important to under-
stand the differences in the clinical, endoscopic, and pathological
characteristics of SN because its management differs from that of
CAC. Although various studies were conducted on CAC, there have
been few clinical studies on SN associated with UC [9,10]. Further-
more, there are no studies comparing the characteristics of SNs in
the previously inflamed mucosa of UC patients to those of CAC.

The aim of this study was to compare the clinical and endoscopic
features, treatment method, and prognosis of SN and CAC in UC
patients.

2. Material and methods
2.1. Patients

We reviewed the medical charts of 266 consecutive UC patients
with 348 lesions (polypoid, adenoma, dysplasia, and cancer)
that were endoscopically and/or surgically resected at the Divi-
sion of Gastroenterology and Hepatology, Department of Internal
Medicine, Keio University Hospital (Tokyo, Japan) between January
1997 and March 2017. Sessile serrated adenomas/polyps (SSA/P),
neuroendocrine tumors (NET), and non-dysplastic lesions, includ-
ing hyperplastic, juvenile, and inflammatory polyps, were excluded
from the analyses. Sporadic adenomas and cancers that were
located in the colonic mucosa outside the previously or currently
inflamed mucosa were excluded from the analyses as they would
have detracted from the primary aim of the study. Furthermore, we
excluded SNs (<5 mm in size) that were only diagnosed using biop-
sied specimens without endoscopic resection. Previously reported
cases of patients with CAC/high grade dysplasia (HGD) at our insti-
tution were included [11]. Subsequently, all lesions were classified
into SN and CAC groups and detailed analyses were performed.

2.2. Colonoscopy procedure

Endoscopists observed the entire colon using conventional
white-light imaging (WLI). When neoplastic lesions were recog-
nized, indigo-carmine dye was sprayed in some cases to identify
the border of the neoplastic lesions. For intraepithelial or sub-
mucosal lesions (HGD or submucosal invasive carcinoma), the
lesions were classified into 5 categories based on endoscopic find-
ings: (i) pedunculated, (ii) sessile, (iii) superficial elevated, (iv) flat,
and (v) depressed lesions, according to the SCENIC (Surveillance
for Colorectal Endoscopic Neoplasia Detection and Management
in Inflammatory Bowel Disease Patients: International Consensus
Recommendations) consensus statement [12]. Mayo endoscopic
scores were assessed by an expert in endoscopy for IBD (M.N per-
sonally performs the 500 annual endoscopies for IBD patients at
our institution). In our surveillance colonoscopies for the detection
of CAC, random biopsies were not performed. All included lesions
that could not be easily detected by conventional white light imag-
ing were subsequently recognized using chromoendoscopy and/or
magnifying endoscopy.

2.3. Histological assessment

All specimens were fixed in 10% formalin and embedded
in paraffin. Standard protocols for sectioning paraffin-embedded
tissues and hematoxylin and eosin staining were used. At our
institution, histological specimens were reviewed and confirmed
by at least 2 experienced pathologists. We collected neoplas-
tic lesions, including adenocarcinoma, HGD, low-grade dysplasia

(LGD), indefinite dysplasia, serrated adenoma, and tubular ade-
noma. We excluded patients with LGD and indefinite dysplasia
that disappeared during the follow-up period. Adenocarcinoma
was classified into well differentiated, moderately differentiated,
poorly differentiated, and mucinous. Poor prognostic pathological
findings were defined as the presence of poorly differentiated ade-
nocarcinoma, signet-ring cell carcinoma, or mucinous carcinoma.
Sporadic adenoma and cancers were defined according to the pre-
vious histological criteria [9]. To distinguish CAC lesions from SN
lesions, immunohistochemical assessment for p53 and Ki67 were
also conducted. According to previous reports [11,13-15], lesions
with over-expression or complete absence of p53, or strong and dif-
fuse expression of Ki67 were classified into the CAC group, whereas
those with Ki67 expressed preponderantly at the luminal aspect
of the elevated lesions with low levels of p53 were classified into
the SN group. We also assumed that p53 would be over-expressed
in the lesions surrounding CAC, whereas few p53 positive cells
would be found around SN. We excluded patients who could not
be classified as either CAC or SN by pathologists. The final patho-
logical diagnosis was based on histological assessment of the entire
endoscopically or surgically resected lesions. As an exception, his-
tological assessment was performed using biopsy samples from 6
patients of that CAC group that did not undergo resection due to
disseminated advanced carcinoma.

2.4. Data collection

Clinical information was retrospectively obtained from medical
charts. Sex, distribution of disease (total colitis, left-side colitis, and
others), disease type (relapsing and remitting, and chronic contin-
uous), age, age at the onset of disease, and duration of disease were
collected. Chronic continuous UC was defined as clinical symptoms
of UC that continued for more than 6 months. Clinical remission
was defined as a partial Mayo score of <1 [16]. For endoscopic
findings, distribution of neoplastic lesions, number of lesions, and
Mayo endoscopic scores were collected when SN or CAC lesions
were detected.

For intraepithelial lesions, the morphological classification was
assessed according to the classification of the SCENIC international
consensus statement [12]. Information on treatment (endoscopic
mucosal resection [EMR], endoscopic submucosal dissection [ESD],
surgical treatment, or chemotherapy) and prognosis (death due to
neoplastic lesions) was also collected.

2.5. Study endpoints and statistical assessment

In this study, we mainly investigated the differences in the clini-
cal, endoscopic, and histological features, treatment, and prognosis
between the patients with CAC and those with SN. Categorical vari-
ables were compared using the Chi-squared test or Fisher’s exact
test. Continuous variables were compared using Student’s t-test.
The cumulative survival rate was calculated using Kaplan-Meier
survival analysis and compared between groups using the log-rank
test. Only cases of cancer-related deaths were included in the anal-
ysis of cumulative survival. These analyses were performed using
SPSS Statistics version 24 (IBM Corp., Armonk, NY). The data were
expressed as mean =+ standard deviation. Two-sided P values were
considered statistically significant when less than 0.05.

2.6. Ethical statement

The study protocol was reviewed and approved by the Ethics
Committee of Keio University School of Medicine (no. 20150100).
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Table 1
Clinical characteristics of sporadic neoplasia and colitis-associated dysplasia/cancer in patients with ulcerative colitis.
CAC group (n=74) SN group (n=46) P-value
Gender Female 25(33.8%) 11(23.9%) 0.251
Male 49 (66.2%) 35 (76.1%)
Age at UC onset (years, mean £ SD) 30.6+12.6 41.3+16.9 <0.001
Age at tumor detection (years, mean £ SD) 46.2+13.8 583+12.8 <0.001
Disease duration (years, mean £ SD) 15.7+9.07 17.0+12.9 0.507
Clinical activity No activity 33 (44.6%) 42 (91.3%) <0.001
Active 41 (55.4%) 4 (8.7%)
Clinical type Relapse and remission 38(51.3%) 41 (89.1%) <0.001
Chronic persistent 35(47.3%) 3(6.5%)
First attack 1(1.4%) 2 (4.3%)
Extent of disease Total colitis 51 (68.9%) 32(69.6%) 0.650
Left-side colitis 22 (29.7%) 10 (21.7%)
Others 1(1.4%) 2(4.3%)

Categorical variables were compared by the Chi-squared test or Fisher’s exact test and continuous variables were compared by Student’s t-test.
CAC, colitis-associated cancer; SN, sporadic neoplasia; UC, ulcerative colitis; SD, standard deviation.

3. Results
3.1. Patients’ clinical characteristics

Of 266 patients who had 348 colonic lesions, 47 with 82 lesions
outside the inflamed mucosa and 62 with 70 non-dysplastic lesions
were excluded from this study. A total of 12 patients with 14
unclassified lesions were excluded. Among these 14 lesions, 5 and
1 were diagnosed as low grade dysplasia and tubulovillous ade-
noma at the first detection, respectively. However, these 6 lesions
disappeared during the follow-up period. The other 7 lesions were
initially suspected to be colitis-associated dysplasia at the first time.
However, positivity for p53 was weak and the lesions subsequently
disappeared, and the lesions were considered as inflammatory
changes similar to dysplasia. The final excluded lesion was diag-
nosed as anal canal carcinoma. Furthermore, 25 patients with 26
sporadic adenomas that were diagnosed only by biopsied speci-
mens were excluded. Finally, 120 patients were included in this
analysis, divided into 74 patients with 97 CAC/dysplastic lesions
(CAC group) and 46 patients with 58 SN lesions (SN group) (Sup-
plemental Figure). CAC was found in 2 patients during the follow-up
period after endoscopic resection of SN. To avoid confusion, these
2 patients were excluded when analyzing the prognosis.

The clinical characteristics of the CAC and SN groups are shown
in Table 1. The mean age at UC onset in the CAC and SN groups was
30.6 and 41.3 years, respectively. The mean age at tumor detection
in the CAC group was significantly younger compared to the SN
group (46.2 vs. 58.3 years; P<0.001). The CAC group had a higher
percentage of chronic persistent UC compared to the SN group
(47.3%vs.6.5%; P<0.001). The proportion of patients with total col-
itis was comparable between both groups. Less than half of patients
(33/74, 44.6%) with CAC were in clinical remission, whereas 89.1%
(41/46) maintained clinical remission in the SN group (P<0.001).

3.2. Morphologic and endoscopic findings in the CAC and SN
groups

The typical endoscopic and histological findings of colitis-
associated dysplasia (Fig. 1a-d) and sporadic adenoma (Fig. 1e-h)
are shown. Polypoid lesions could be found using conventional WLI
(Fig. 1a); however, granular flat lesions and distinct borders, which
were not recognized using WLI, could be identified using chro-
moendoscopy (Fig. 1b). Histological findings revealed the presence
of dysplasia (Fig. 1c¢), with over-expression and basal positivity of
p53 (Fig. 1d) in the surrounding lesions. In contrast to the colitis-
associated lesions, sporadic sessile lesions with a distinct border
could be easily recognized using only WLI (Fig. 1e-f). Histological

findings revealed expression of p53 only in the polypoid lesions
and its absence in the surrounding lesions (Fig. 1g-h).

Clinical characteristics of the lesions in the CAC and SN groups
were shown in Table 2. The mean tumor size and the proportion
of lesions at the proctosigmoid colon (rectum or sigmoid colon)
were significantly different between the both groups. Endoscopic
inflammatory severity during detection was worse in the CAC group
than in the SN group, with mean Mayo endoscopic scores of 1.38
and 0.46, respectively.

We next assessed the macroscopic characteristics of intraep-
ithelial and submucosal lesions (Table 3). The proportion of patients
with intraepithelial or submucosal lesions in the SN group (91.4%)
was higher than that in the CAC group (68.0%). The mean size
was significantly larger in the CAC group than in the SN group
(24.0mm vs. 15.2mm; P<0.005). Most lesions in the SN group
were sessile or superficial elevated. Similar to the findings of our
previous report [11], superficial elevated or flat lesions were fre-
quently observed in the CAC group. In contrast, no flat lesions were
observed in the SN group. Furthermore, the proportion of lesion
with depression/ulceration (likely depressed type according to the
SCENIC consensus statement) was higher in the CAC group than in
the SN group (7.6% vs. 3.8%). Even in patients with intraepithelial
or submucosal lesions, the proportion of lesions in the proctosig-
moid colon was significantly higher in the CAC group than in the SN
group. Furthermore, all lesions in the SN group were distinguished
from the surrounding mucosa, but only approximately one third
the lesions (37.9%) in the CAC group could be distinguished from
the surrounding mucosa by conventional colonoscopy. All lesions
that could not be easily detected by conventional white light imag-
ing were subsequently recognized using chromoendoscopy and/or
magnifying endoscopy.

3.3. Pathological findings in the CAC and SN groups

The pathological findings of CAC and SN are shown in Table 2.
The number of lesions with poor prognostic pathological findings
was 21 (21.6%) in the CAC group and 2 (3.5%) in the SN group
(P=0.002). Interestingly, 6 lesions in the CAC group had poor prog-
nostic pathological findings despite being non-advanced CACs.

3.4. Treatment and prognosis in the CAC and SN groups

A total of 44 patients with 55 sporadic lesions underwent local
excision (endoscopic or surgical resection) within the previously
inflamed mucosa (Fig. 2A). EMR (34 lesions in 25 patients) and ESD
(14 lesions in 12 patients) were performed, and all lesions were
completely resected. Partial colectomy was performed in 6 patients,
as is standard for colorectal cancer. Another patient underwent a
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Fig. 1. Typical endoscopic and pathological findings of colitis-associated dysplasia (high grade dysplasia) (A-D) and sporadic adenoma (E-H). Endoscopic findings using
conventional white light imaging. (A) A flat lesion was recognized in the surrounding area after indigo carmine dye was sprayed (B). Hematoxylin and eosin histological
staining revealed the presence of dysplasia (C) The over-expression of p53 as well as its presence in the surrounding flat area was observed (arrow) (D). A solitary sessile
polyp was found in the sigmoid colon. There were no flat lesions in the surrounding area of (E-F). Hematoxylin and eosin histological staining revealed the presence of
tubular adenoma (G). Although p53 expression was expressed in the polyp (arrow), it was not in the surrounding area (H).
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Table 2
Characteristics of macroscopic and pathological findings.
CAC group SN group P-value
(n=74 patients, (n=46 patients,
97 lesions) 58 lesions)
Location of tumor Proctosigmoid 82 (84.5%) 32(55.2%) <0.001
colon
Others 15 (15.5%) 26 (44.8%)
Mayo endoscopic score (mean =+ SD) 1.384+0.86 0.46 £0.75 <0.001
Tumor size (mm, 32.0+224 16.3+12.6 <0.001
mean +SD)
Depth of tumor invasion M 51 (52.6%) 52 (89.7%) <0.001
SM 15 (15.5%) 1(1.7%)
MP 8(8.2%) 1(1.7%)
SS 23(23.7%) 4(6.9%)
por / sig | muc (=) 76 (78.4%) 56 (96.6%) 0.003
(+) 21(21.6%) 2(3.4%)
por 5 0
sig 1 0
mixed 12 2

CAC, colitis-associated cancer; SN, sporadic neoplasia; SD, standard deviation; M, mucosa; SM, submucosa; MP, muscularis propria; SS, subserosa; por, poorly differentiated
adenocarcinoma; sig, signet-ring cell carcinoma; muc, mucinous carcinoma; mixed, “mixed” was defined as a lesion with adenocarcinoma in addition to por / sig / muc.

Table 3
Characteristics of the endoscopic findings of intraepithelial and submucosal lesions in the colitis-associated cancer and sporadic neoplasia groups.
CAC group SN group P-value
(n=66 lesions) (n=53 lesions)
Location of tumor Proctosigmoid colon 53 (80.3%) 27 (50.9%) 0.010
Others 13 (19.7%) 26 (49.1%)
Tumor size (mm, mean £ SD) 23.1+£17.2 1524123 0.005
SCENIC classification Pedunculated 0 (0%) 5(9.4%)
Sessile 17 (25.8%) 23 (43.4%)
Superficial elevated 27 (40.9%) 23 (43.4%) <0.001
Flat 17 (25.8%) 0(0%)
Depressed 5(7.6%) 2(3.8%)
Ulcerated 2 (3.0%) 0 (0%) 0.502
Distinct border 25(37.9%) 53 (100%) <0.001

CAC, colitis-associated cancer; SN, sporadic neoplasia; SD, standard deviation.

total colectomy because the lesion could not be distinguished as
CAC or SN and the patient wanted to undergo total colectomy.
Among patients in the SN group who received endoscopic resec-
tions, 4 new lesions (3 SNs and 1 LGD) were subsequently detected
after endoscopic resections for SN during a median follow-up of
1.7 years. Three patients with SN required EMR/ESD, 1 patient with
LGD required ESD.

In the CAC group, 52, 8, and 6 patients underwent total colec-
tomy, partial colectomy, and endoscopic resection, respectively
(Fig. 2B). At our institution, total colectomy is generally performed
for patients with CAC. However, partial colectomy was performed
in 8 patients according to their request or in consideration of their
older age. Among these 8 patients, an HGD was detected during the
follow-up period after partial colectomy, and the patient agreed to
undergo a total colectomy (Fig. 2B). Six patients did not undergo
resection because of their disseminated advanced cancers. Among
these 6 patients, 5 were dead and 1 was receiving best supportive
care at the end of the study period. The distinct borders of endo-
scopically resected lesions (5 by ESD, 1 by EMR) could be recognized
using magnifying colonoscopy.

In total, only 1 patient in the SN group died during a median
follow-up period of 3.2 years (IQR 1.4-4.6). Conversely, a total
of 16 patients in the CAC group died during a median follow-up
period of 6.1 years (IQR 1.8-11.1). Twelve patients died from can-
cer and 4 from other causes (fulminant hepatitis, primary sclerosing
cholangitis, pulmonary infection, and gastric cancer, respectively).
Mortality from colorectal cancer was significantly higher (P=0.015)
in the CAC group (12/68; 17.6%) than in the SN group (1/44; 2.3%).
The 5-year cumulative survival rate for non-advanced cancer was
100% and 97.1% in the SN and CAC groups, respectively (Fig. 3A).

The expected survival duration for non-advanced cancer was com-
parable between CAC group and SN group (P=0.542).

Next, we assessed the prognosis after each treatment in the
SN and CAC groups. In the SN group, median follow-up period in
patients underwent total colectomy, partial colectomy, ESD, and
EMR was 2.1, 4.6, 1.4, and 3.2 years, respectively. In the CAC group,
median follow-up period in patients underwent total colectomy,
partial colectomy, ESD, and EMR was 7.5, 6.8, 1.2, and 5.0 years,
respectively. One patient who received partial colectomy because
of old age died due to CAC recurrence. The other 3 patients (par-
tialcolectomy, 2, endoscopicresection,1) died due to gastric cancer,
fulminant hepatitis, and primary sclerosing cholangitis, respec-
tively. None of the 5 patients in the CAC group who underwent
ESD experienced recurrences or died. The 5-year cumulative sur-
vival rate was 93.8% in the SN group, and 91.9%, 80.0%, and 16.7% in
CAC group patients who needed total colectomy, partial colectomy,
and those who did not receive any resection, respectively (Fig. 3B).
The expected survival was comparable between patients in the
SN group and CAC group patients that underwent total colectomy
(P=0.263) or partial colectomy (P=0.173).

4. Discussion

The clinical and macroscopic characteristics of CAC have been
investigated in-depth. The differences in the characteristics and
prognoses between CAC in UC patients and sporadic colorectal
cancer in non-UC patients have also been assessed in numerous
previous studies. However, to date, there have been only a few
studies on the features of sporadic adenoma/cancer at previously
or currently/inflamed mucosa in UC patients. Recent European
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SN Group

A

Surgery
7

Endoscopic resection
37

A

ESD
12

EMR/
Polypectomy
25

All lesions were completely resected

CAC Group

Total colectomy Local resection Endoscoplc resection No resection
52 8 6
Chemo
ESD EMR Tx
HGD; 1—Total
colectomy

No dysplasia; 4

Survival Death Survival Death Survival Death Survival

45 7* 5 3* 5 1* 1

Fig. 2. Treatment options and prognosis in patients with sporadic neoplasia and colitis-associated cancer. (A) Among the 44 patients in the SN group, endoscopic resections
were performed in all 44 for 52 lesions. Partial colectomy was performed in 6 patients and total colectomy in 1. Only 1 patient with advanced sporadic cancer died within the
follow up period. (B) Among 72 patients in the CAC group, total colectomy, partial colectomy, and endoscopic resection was performed in 52, 8, and 6 patients, respectively.
The remaining 6 patients did not undergo surgical/endoscopic resection. * A total of 4 patients in the CAC group died due to non-cancer-related reasons. CAC, colitis-associated
cancer; SN, sporadic neoplasia; HGD, high-grade dysplasia; ESD, endoscopic submucosal dissection; EMR, endoscopic mucosal resection; Chemo Tx, chemotherapy; BSC, best

supportive care.

Crohn’s and Colitis Organization consensus statements on the
histopathology of IBD underlined that the distinction between CAC
and SN is critical because the management of sporadic adeno-
mas differs from that of colitis-associated dysplasia [17]. Here,
we have shown that younger age at UC onset, chronic inflam-
mation surrounding the tumor, advanced cancer, flat lesions, and
histological findings with a poor prognosis (mucinous/poorly dif-
ferentiated adenocarcinoma, or signet-ring cell carcinoma) are
more frequently observed in patients with CAC. In terms of prog-
nosis, we also showed that colorectal cancer-related mortality was

17.6% and 2.3% in the CAC and SN groups, respectively. Importantly,
the mortality in patients with CAC was significantly lower when the
CAC/dysplasia was intraepithelial dysplasia or submucosal carci-
noma. To our knowledge, our study is the first to directly compare
the clinical characteristics and prognosis of patients with CAC to
those of patients with SN that were found only in the inflamed
mucosa.

In previous studies, polypoid lesions within the most proximal
extent of colitis were defined as adenoma-like dysplasia associ-
ated lesion or mass (DALM) [18]. The term “sporadic neoplasia,”
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Fig. 3. (A) Cumulative survival rates for non-advanced cancer in patients in the SN
and CAC groups. (B) Cumulative survival rates in patients with the SN and CAC groups
(total colectomy, partial colectomy, no resection). CAC, colitis-associated cancer; SN,
sporadic neoplasia.

which we used in this study for the lesions that were found in
the previously or currently inflamed mucosa, may partially over-
lap with adenoma-like DALM. In the SCENIC consensus statement,
the term “DALM” was abandoned, and classification according to
morphologic features based on careful endoscopic observation is
recommended [12]. However, in this situation, colitis-associated
polypoid lesions in patients with chronic inflammation and spo-
radic polypoid lesions in patients who have maintained remission
for a long time are classified into the same “polypoid” category.
Under such circumstances, the results may not reflect the real clin-
ical characteristics of UC, even in robust, well-designed clinical
studies. Therefore, the differences in the clinical and endoscopic
characteristics of CAC and SN have been investigated in this study.

It may be difficult to distinguish CAC/dysplasia from sporadic
cancer/adenoma in some cases. To avoid misclassification based
on insufficient histological evaluation of the biopsied specimens,
we included only endoscopically or surgically resected lesions,
enabling accurate pathological distinction in our study. There-
after, the clinical characteristics and prognosis of “pathologically
defined” CAC and SN were analyzed. We have classified CAC and
SN using immunohistochemistry with p53 and Ki67 in addition to
conventional pathological diagnosis. Previous studies found that
p53 over-expression is frequently detected in UC dysplasia and
carcinomas by immunohistochemistry [19-21]. Furthermore, the
lesions of UC-associated dysplasia arise from a larger field of col-
orectal mucosa with a mutational burden that confers an increased
risk of promoting neoplastic progression, known as field cancer-
ization [22,23]. It is essential to perform biopsies of flat areas

surrounding such lesions to assess for dysplasia [12]. After com-
plete removal of endoscopically resectable dysplastic lesions, it is
ofincreasing importance to endoscopically distinguish lesions from
the surrounding mucosa to avoid ectopic recurrence. On the other
hand, false positive p53 expression results are observed because a
small proportion of non-dysplastic lesions may also be positive in
UC patients. To improve the diagnostic accuracy of immunohisto-
chemical analysis, including Ki67 expression in addition to p53 is
useful to distinguish CAC from SN. In fact, Wong et al. showed that
restriction of Ki67 staining to the basal third of the crypt appears
to exclude a diagnosis of UC-associated dysplasia, whereas intense
p53 staining suggests dysplasia [24].

Recent studies have demonstrated that the carcinogenesis of
CAC and SN proceeds differently. In SN, early activation of the
Wnt/3-catenin pathway, including mutations in APC tumor sup-
pressor genes, is involved in the progression to malignancy,
whereas TP53 and KRAS mutations are early contributors to carcino-
genesis in patients with CAC [25]. Recent data also indicated that
the intestinal microbiome and its interaction with a functionally
impaired mucosal barrier may also play a role in CAC development
[26]. CACs frequently show aggressive growth and early metas-
tases. Therefore, it is critical to detect CAC in the early stage, such as
non-invasive dysplasia, because the prognosis is better in patients
with intraepithelial lesions than in those with invasive CAC.

We believe that understanding the endoscopic features of dys-
plastic lesions, which are usually surrounded by flat areas, is critical
to detect CAC in the early stage. In addition to careful observa-
tion with high definition colonoscopy, chromoendoscopy can help
detect superficial elevated and flat lesions in UC patients. It is
also useful for recognizing distinct lesion borders using magnifying
colonoscopy [11]. Assessing borders is essential when endoscopic
resection is planned.

Previously, total colectomies were performed even for patients
with SN in previously inflamed mucosa because these lesions
were considered to be “colitis-associated”. More recent studies
suggested that endoscopic polypectomy may be adequate for
adenoma-like dysplastic lesions in chronic UC; however, the sam-
ple sizes were small [27-29]. Yet, there have been few studies
comparing the clinical, endoscopic and pathological characteris-
tics of CAC and SN within the inflamed mucosa of UC patients.
The results from our study indicated that clinical characteristic and
macroscopic findings were different between the both groups and
the prognosis in the SN group is excellent even with most patients
not undergoing total colectomy. Physicians and surgeons who
see UC patients should recognize the endoscopic and histological
differences between CAC and SN since each require different treat-
ment; endoscopic resection or partial colectomy can be selected
for SN whereas total colectomy is generally performed for CAC. In
our cohort, partial colectomies or endoscopic resections were per-
formed in patients with CAC. Most patients who did not undergo
total colectomy were elderly or had other complications. A total of
5 patients received ESD because they refused total colectomy and
because the endoscopists could also confirm that the CAC lesions
were detectable and clearly demarcated. It should be emphasized
that “diagnostic ESD” should not be performed if the lesion demar-
cation line is not clear in patients with CAC.

At present, total colectomy is generally recommended for
patients with CAC because ectopic or metachronous recurrence
of CAC should be concerned. However, the recent SCENIC con-
sensus indicated that endoscopic resection may be allowed if
the margins of the lesions are clearly recognizable. Based on
this strategy, we have recently performed endoscopic resection,
including ESD, in UC patients with colonic neoplasia regardless
of whether it is CAC or sporadic adenoma. On the other hand,
partial colectomy for advanced adenocarcinoma may be allowed
in elderly patients or those with underlying disease. Because the
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follow-up periods of current studies on endoscopic resection are
not sufficiently long, future studies to confirm the outcome of
patients with colitis-associated dysplasia who undergo ESD are
required.

There are some limitations to this study. First, our study was ret-
rospectively conducted. Second, patients with LGD were excluded
from this study because some LGD spontaneously disappeared.
Some lesions were first detected as LGD before progressing to HGD.
We included these patients who were finally diagnosed as HGD into
the CAC group. Third, the diagnosis of CAC or SN was only performed
by histological findings using p53 and Ki67. Although we did not
use quantitative thresholds for p53 and Ki67, the pattern of p53 or
Ki67 positivity and the location of the generative or proliferative
cell zone were also assessed for the diagnosis of CAC. We under-
stand that some lesions in UC patients may be difficult to identify
as CAC and SN. Therefore, we excluded these patients as unclassi-
fied cases. In the clinical setting, the consultation of a pathologist
with significant experience with CAC is necessary if the diagnosis
is difficult.

In conclusion, younger age at UC onset, chronic inflammation
surrounding the tumor, flat lesions, and histological findings with
mucinous/poorly differentiated adenocarcinoma or signet-ring cell
carcinoma were more frequently observed in patients with CAC.
Colorectal cancer-related mortality was low in both groups of
patients with non-advanced cancer. Recognition of differences in
the characteristics of CAC and SN is critical to avoid unnecessary
total colectomy. Endoscopic resection can be performed in patients
with SN, with a good long-term prognosis.
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