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Abstract

Objectives: Adenocarcinoma is known to be associated with ulcerative colitis, but the diagnosis is sometimes challenging,
both clinically and pathologically.

Methods and Results: We present a case of extremely well-differentiated adenocarcinoma associated with ulcerative
colitis, in which preoperative diagnosis was not possible. Glands in biopsy specimens showed a serrated appearance that
looked like low-grade dysplasia or regenerative mucosa. After an operation due to severe symptoms of stenosis, carcinoma
was diagnosed. Tumor cells, especially in invasive glands, tended to show stronger immunoreactivity against anti-CK7, TNF-
o and Aurora B antibodies compared to cells of mucosal lesion. Interestingly, CD44v6, one of the adhesion molecules, was
less expressed in invasive glands, while those glands exhibited stronger expression of a disintegrin and metalloproteinase 17
(ADAM 17), one of the sheddases that cleaves an extracellular domain of CD44.

Conclusions: These observations appear interesting to consider the pathogenesis and to diagnose extremely well-

differentiated adenocarcinoma in ulcerative colitis, although further investigation is needed.
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Introduction

Various colorectal malignant tumors are known to be associ-
ated with inflammatory bowel diseases (IBDs) including
ulcerative colitis (UC). Among them, adenocarcinoma is the
most common.! However, adenocarcinoma in IBD might be
overlooked by endoscopical examination, because it tends to
be poorly circumscribed and multifocal, in contrast to spo-
radic colorectal adenocarcinoma.?? Pathological diagnosis
in biopsy specimens is also challenging when distinguishing
adenocarcinoma from regenerative atypia or dysplasia, espe-
cially when it is accompanied with marked inflammation.
Among carcinoma occurring in IBD, about 11% are
reported to be extremely well-differentiated adenocarcinoma
(EWDA), which is also called low-grade tubulograndular
adenocarcinoma.? This type of adenocarcinoma is very dif-
ficult to diagnose in biopsy specimens due to its minimal
cellular and architectural atypia. We have experienced a case
of EWDA associated with UC, in which preoperative diag-
nosis was not possible. Characteristics of the tumor are

presented with some intriguing immunohistochemical stain-
ing results.

Case report

A 45-year-old man who had been suffering from UC for
about 20 years had a total colectomy and ileoanal canal
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Figure |. Histological features of the biopsy specimens (a-c) | year and 7 months, (d-f) 2 years and | month and (g-i) 2 years and
7 months after the first operation. Serrated glands are observed: diagnosis was low-grade dysplasia in the specimen of 2 years and |

month, but regenerative mucosa in the others.

anastomosis performed for rectal adenocarcinoma. About 1
year and 7 months after the operation, redness and erosion
were observed around the anastomosis site, and a dysplasia-
associated lesion or mass (DALM)-like elevated lesion
developed about 4 months later. Regenerative mucosa or
low-grade dysplasia was the diagnosis after repeated biop-
sies. Since symptoms of stenosis were severe, a resection of
the ileoanal canal was performed 2 years and 6 months after
the first operation.

In three tissues taken in a biopsy about 1 year and
7 months after the first operation, glands were sparsely dis-
tributed with background of mild inflammation. Some glands
exhibited mild elongation with a decrease in number of gob-
let cells, but nuclei were uniform and located in the basal
area. Regeneration was suspected (Figure 1). In the second

and third biopsies, about 2 years and 2 years and 1 month
after the first operation, serrated glands were densely distrib-
uted. Nuclei were mildly enlarged. Background inflamma-
tion was mild. Within five tissues taken in each biopsy, there
were no apparent findings that indicated invasion. Low-
grade dysplasia was suggested, at least in part (Figure 1).
However, three tissues of the subsequent biopsy (2 years and
5 months after the first operation) looked like regenerated
mucosa containing a few glands with little nuclear atypia. It
was accompanied with mild-to-moderate inflammation
(Figure 1).

In the operated material, the anastomosis site was severely
stenotic (Figure 2). Although there were no apparent ele-
vated masses, the mucosa around the anastomosis was rough
and the intestinal wall was thickened hard extending over
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about 6 cm in length. Histologically, atypical glands prolifer-
ated from the mucosa to subserosa: glands tended to show
a serrated appearance in the propria mucosa and were
tubular below the submucosa (Figure 3). Cellular atypia

Figure 2. Macroscopic appearance of the resected ileum and
colon showing severe stenosis at the anastomosis site.

looked minimal, especially in the superficial area, where
cells were uniform with low nuclear cytoplasmic ratio. In
invasive glands, nuclei were somewhat irregular and
enlarged (Figure 3). In non-tumorous mucosa, there was
mild-to-moderate inflammation consistent with UC, accom-
panying mild basal lymphoplasmacytosis. Glands were
shortened and distorted (Figure 3).

To investigate the characteristics of this tumor, representa-
tive sections were immunostained using the EnVision system
(Dako, Grostrup, Denmark). The primary antibodies used are
summarized in Table 1. On the operated specimen, pS3-immu-
nopositive tumor cells were a few and B-catenin was nega-
tive. There were many CK7-positive tumorous glands, but
CK20 was positive only in some glands in the mucosa (Figure
4). TNF-a and Aurora B were more intensively stained in
tumorous glands compared to non-tumorous glands. Invasive
glands tended to be stained stronger on immunostaining with
CK7, TNF-0 and Aurora B (Figure 4). Immunoreactivity
against the anti-CD44v6 antibody was focally reduced in
tumorous glands in the propria mucosa, and disappeared in

Figure 3. Histological features of the operated specimen. (a—c) Glands with minimal atypia tend to show a serrated appearance in the
propria mucosa and were tubular below the submucosa. Nuclear atypia is more conspicuous in invasive glands (c). (d-e) In non-tumorous
mucosa, mild-to-moderate inflammation with mild basal lymphoplasmacytosis is observed. Glands are shortened and distorted.

sm: submucosa, mp: muscularis propria.
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Table I. Primary antibodies used in this study.

Dilution and antigen retrieval Cat. no. Source
p53 1:100, mouse, MW* M7001 Dako, Glostrup, Denmark
[B-catenin 1:1000, mouse, MW* 610153 BD Biosciences, San Jose, CA, USA
p-c-jun 1:100, mouse sc-822-HRP Santa Cruz Biotechnology, Dallas, TX, USA
plé 1:1000, mouse, MW ab54210 Abcam, Cambridge, MA, USA
CK7 1:100, mouse, MW M7018 Dako
CK20 1:50, mouse, MW M7019 Dako
AMACR 1:300, rabbit, MW* M3616 Dako
Aurora A 1:1000, rabbit, MW* ab1287 Abcam
Aurora B 1:30, mouse, MW ab3609 Abcam
TNF-a 1:20, mouse, MW* MAB610 R&D Systems, Minneapolis, MN, USA
COX-2 1:500, rabbit, MW 160107 Cayman, Ann Arbor, MI, USA
NFk-B 1:500, rabbit ABI604 Chemicon, Temecula, CA, USA
STAT3 1:500, rabbit, MW* #9132 Cell Signaling Technology, Danvers, MA, USA
CD44vé6 1:500, mouse, MW* ab78960 Abcam
ADAMIO 1:500, goat, MW* sc-16524 Santa Cruz Biotech
ADAMI7 1:1000, rabbit, MW* sc-13973 Santa Cruz Biotech

AMACR: a-methylacyl-CoA racemase; TNF: tissue necrosis factor; COX: cyclooxygenase; STAT: signal transducer and activator of transcription; ADAM:

a disintegrin and metalloproteinase |7.
MW: microwave antigen retrieval with citrate buffer (pHé.0).
MW?*: microwave antigen retrieval with Tris-EDTA (pH9.0).

invasive glands (Figure 4). By contrast, a disintegrin and met-
alloproteinase 17 (ADAM 17) were expressed more in inva-
sive glands (Figure 4). There were no apparent differences
between tumorous and non-tumorous glands in other immu-
nostains: Aurora A, cycloosygenase-2 (COX-2), and signal
transducer and activator of transcription 3 (STAT 3) were
positive or weakly positive, and others were negative.

On retrospective examination of biopsy specimens, atyp-
ical glands that suggested low-grade dysplasia were positive
for CK7 and weakly positive for TNF-o and Aurora B
(Figure 5). Some atypical glands exhibited decreased mem-
branous expression of CD44v6 (Figure 5). CK20-positive
glands were a few. There was no apparent positive reaction
on ADAM17 immunostaining.

Discussion

Pathological diagnosis of dysplasia and adenocarcinoma in
UC is sometimes problematic when background inflamma-
tion is severe or biopsy materials contain a few atypical
glands. Histological appearances of dysplasia in IBD usu-
ally resemble a conventional tubular, tubulovillous or vil-
lous adenoma, but serrated dysplasia is also known.*
High-grade dysplasia and carcinoma in UC are frequently
immunopositive for p53,° but there are negative cases. In
serrated dysplasia, p53 is negative and a serrated pathway of
carcinogenesis through the silencing of O(6)-methylguanine-
DNA methyltransferase has been proposed.* EWDA is par-
ticularly difficult to distinguish from regenerative atypia or
low-grade dysplasia, especially showing a serrated appear-
ance like in our case.

In the resected tumor of the present case, it is uncertain
whether mucosal components with minimal atypia are low-
grade dysplasia or a part of carcinoma. Since there were no
apparent fronts between minimally atypical glands and invasive
glands, the latter may be appropriate. However, the mucosa
overlying and surrounding EWDA can show indefinite dyspla-
sia, low-grade dysplasia or high-grade dysplasia.> When super-
ficial serrated lesions are taken in a biopsy, proper diagnosis
may be impossible, and the diagnosis might be low-grade dys-
plasia at most. In the resected tumor of the present case, inva-
sive glands below the muscularis mucosa exhibited more
irregular shapes, with more nuclear atypia than superficial ser-
rated glands. Stronger cellular atypia has been reported in
deeply invaded glands in EWDA.? The preoperative biopsy
specimens did not contain glands that suggested invasion.
Furthermore, the last one was like a regenerative mucosa. Thus,
the diagnostic difficulties in biopsy specimens involve spatial
and chronological factors. So far, to raise an accuracy of diagno-
sis, one of the methods to employ could be to take as many
specimens from deeper portions of the lesion as possible.

Recent reports describe that CK7 and a-methylacyl-CoA
racemase (AMACR)-positive cells tend to be more present
in dysplasia and adenocarcinoma in IBD.%# In contrast to
sporadic colorectal adenocarcinoma commonly showing a
CK7-/CK20+ profile, dysplasia/adenocarcinoma in UC
tends to contain more CK7-positive cells.®7 A CK7+/CK20—
pattern in the present case supports that immunostaining
with CK7 in addition to p53 may be useful to find dysplasia/
adenocarcinoma in UC. If CK7-positive-serrated lesions are
observed in biopsy specimens from DALMs, at least low-
grade dysplasia can be suggested. However, it should be
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Figure 4. Immunohistochemical staining of the operated specimen: (a—c) p53-positive cells are a few. (d—i) Tumor cells show CK7+/

CK?20- patterns and (j—o) tend to be positive for TNF-o. and Aurora B, especially in invasive glands. (p-u) CD44v6 and ADAMI17 show
staining in a reversed manner.

TNF: tissue necrosis factor; ADAMI7: a disintegrin and metalloproteinase 17.
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Figure 5. Immunohistochemical staining of the biopsy specimens. Glands of | year and 7 months and of 2 years and 5 months are not
clearly positive for (a, c) CK7, (d, f) TNF-a or (g, i) Aurora B, but (b, e, h) those of 2 years and | month are weakly positive or positive.
There were glands showing reduced membranous positivity of CD44v6 (j—), especially in (k).

noted that positive immunoreactivity against CK7 has been
observed in inflamed epithelia, hyperplastic polyp and ser-
rated adenoma.” AMACR is reported to be highly specific to
dysplasia and adenocarcinoma in IBD,? but it was negative
in our case.

To investigate more the characteristics of the tumor in the
present study, immunohistochemistry against several pro-
teins related to tumorigenesis or tumor progression was used.
Among them, TNF-a and Aurora B exhibited increased
expression in tumor cells, especially in invasive glands.
TNF-a is a proinflammatory cytokine, produced by immune
cells, endothelial cells and fibroblasts, and its elevation cor-
relates with the activity of IBD.” Moreover, TNF-o may be
involved in the development’ and invasion'® of IBD-
associated carcinoma of the gastrointestinal tract. One of the
TNF-a-mediated pathways is through the activation of Src.!?
Src activity is increased in malignant and dysplastic epithelia
in UC.219 Aurora kinases known so far as Auroras A to C are
the key regulators of mitosis and are overexpressed in some

carcinomas.'!"12 Aurora A and Aurora B may be candidates
for diagnostic markers in the carcinogenesis in UC patients.!3
The result of our case supports that TNF-o and Aurora B are
involved in the carcinogenesis of EWDA in UC.

Since carcinoma cells in the present case exhibited remark-
able infiltrating potential, the expression of adhesion mole-
cules and related proteins was investigated. UC-associated
carcinoma tends to show reduced expression of standard form
CD44 compared to sporadic carcinoma.'* Among variants of
CD44, we have focused on CD44v6, because increased
expression of CD44v6 has been observed in various tumors
including colorectal adenocarcinoma, and there are reports
describing a correlation with prognosis.'>"!7 An interesting
point of the present case is that invasive glands tended to lack
positive immunoreactivity against the anti-CD44v6 antibody,
but showed stronger immunoreactivity against the anti-
ADAM17 antibody. CD44v6 has a high affinity with extra-
cellular hyaluronan, which entraps tumor cells at the primary
site, and its expression tends to be lost at the invasive front
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and metastatic site.!>!8 The ectodomain of CD44 is cleaved
by sheddases such as ADAM10 and ADAM17.16:19 Alteration
of the receptor site by cleavage may modulate interaction
with extracellular hyaluronan, which may give rise to
increased invasive ability of the tumor. Similar results have
been found between CD44 and matrixmetalloproteinase 9
(MMP-9).20 In addition to MMP-9, cleavage of CD44v6 by
ADAM17 may be one of the factors involved in the invasion
in the present case.

On biopsy specimens, increased immunoreactivity against
anti-CK7, TNF-o and Aurora B antibodies was observed in
glands that suggested low-grade dysplasia. Some atypical
glands showed decreased expression of CD44v6. Irregular
staining pattern of CD44 may be useful for the diagnosis of
UC-associated neoplasm.?® Although further investigation is
needed, an immunohistochemical panel of CK7, TNF-a,
Aurora B and CD44v6 would help a diagnosis of EWDA,
especially when there are clinical symptoms like stenosis of
our case.
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