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Chapter 12
Chronic Inflammatory Bowel Disease
in Remission: Mucosal Neoplasias

Naohisa Yahagi, Tadateru Maehata, and Atsushi Nakayama

The cumulative risk of colorectal cancer (CRC) in patients with ulcerative colitis
(UC) amounts to 2% at 10 years, 9% at 20 years, and 18% at 30 years after onset of
symptoms [1]. The risk of CRC is increased about 2.5-fold for Crohn’s disease (CD)
[2] and 5.6-fold for Crohn’s colitis [3] and is equivalent in long-standing UC and
Crohn’s colitis [4].

In spite of the known increased risk of CRC and in spite of endoscopic surveil-
lance, overall 5-year survival for CRC associated with inflammatory bowel disease
(IBD) may not be better than for sporadic CRC. In a study of 28 patients with
CD-associated CRC and 52 with UC-associated CRC, the overall 5-year survival
rates were only 46% for CD- and 50% for UC-associated CRC; the median duration
of IBD was 15 years for CD and 18 years for UC. Dysplasia was associated with
CRC in 73% of CD and 79% of UC [4]. Hence, the detection rate of dysplastic
lesions must rise in surveillance colonoscopy for IBD. We must intensify detection
and analysis of neoplasias in IBD surveillance using HD endoscopy with magnifica-
tion (>50-fold) and chromoendoscopy (indigo carmine) or (to a lesser extent) vir-
tual chromoendoscopy (NBI). (Compare Chap. 1.)

12.1 Factors Increasing Risk of Colonic Neoplasias in IBD

The relative risk of CRC is significantly elevated after 8—10 years of colitis in IBD,
which is the time point when surveillance should start in both UC and Crohn’s coli-
tis, whereas in left-sided UC, surveillance may start at 15-year disease duration [1,
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2,5, 6]. A more recent study stressed that 9—15% of cancers occur earlier and would
be missed with this recommendation [7], in spite of evidence gathered from retro-
spective analyses [2, 5, 6].

Young onset of IBD even raises the risk of CRC [5, 8]. The risk of CRC is
increased twofold in UC patients with first- or second-degree relatives with CRC
[8], and fourfold with long-standing primary sclerosing cholangitis (PSC) [8, 9]
(Table 12.1). Patients with IBD and PSC should undergo annual colonoscopy begin-
ning at the time of diagnosis of PSC and continuing indefinitely, even after liver
transplantation [9, 10].

12.2 Colonoscopic Surveillance for CRC Risk in Long-
Standing IBD

12.2.1 Surveillance Protocol

Surveillance colonoscopy (using white-light imaging, WLI) is best performed in
stable remission of colitis (Truelove activity index <2) [11] and combined with
chromoendoscopy (CE) using indigo carmine (or methylene blue) for targeted

Table 12.1 Risk Factors for Development of Colorectal Cancer (CRC) in IBD

Risk factor Absolute risk RR* References
Disease duration At 10 years: 2-3% 2.4 [1,5]
At 20 years: 8% 2.8
At 30 years: 18%
Extent:
Ulcerative pancolitis 14.8 [3]
Left-sided ulcerative colitis (UC) 2.8
Ulcerative proctitis 1.7
Presence of primary sclerosing cholangitis | At 10 years: 9% 4.8
(PSC)® At 20 years: 31% [9, 10]

At 25 years: 50%

CRC in first-degree relative (FDR)

>50-year-old FDR 2.5

<50-year-old FDR 9.2 [9, 10]
Disease onset at

Age < 15 years 40% [8]

Age 15-39 years 25%

Modified from Farraye et al. [4]
“Relative risk ratio
The risk of CRC is increased in PSC even without UC [9, 10]
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biopsy strategy [4]. After 8 years of UC, screening and further surveillance colonos-
copy is recommended, with targeted biopsies of suspicious lesions or quadrant
biopsies every 10 cm from suspicious sections of the involved colon (e.g., with
pseudopolyposis or postinflammatory narrowing). Analogous recommendations
pertain to Crohn’s colitis when at least 30% of the colon is involved [4, 12, 13]. The
typical result is a minimum of 28-32 biopsy samples. However, a recent random-
ized multi-center prospective study showed equality of targeted biopsy for detecting
neoplastic lesions compared with random biopsy [14]. The procedure report in UC
or Crohn’s colitis should number the locations of all biopsies sampled from flat
mucosa, from any superficial lesion O-1I (image documented), or any suspicious
polypoid lesion sampled or removed.

12.2.2 Chromoendoscopy and Magnifying Narrow-Band
Imaging (NBI)

In well-cleaned, mucus-depleted large bowel, image-enhanced endoscopy (IEE)
using panchromoendoscopy with indigo carmine (or methylene blue) should be
employed to take targeted biopsies. Panchromoendoscopy and targeted biopsies
resulted in a higher yield of dysplasia than systematic four-quadrant biopsies in
non—dye-sprayed colon [14—16]. Chromoendoscopy and virtual chromoendoscopy
using NBI do not differ significantly for detection of colitis-associated neoplasia.
Given the shorter procedural time and easier applicability, NBI may replace classic
chromoendoscopy in the future [17].

Note Recommendations of surveillance for IBD-associated CRC [12, 18]:

e Start at 8 years after onset of symptoms in pancolitis.

e Examine when colonic disease is in remission.

* IEE-colonoscopy every 1-2 years after onset of surveillance, or every 2-3 years
after two negative examinations (no dysplasia/CRC).

* Use high-definition (HD) endoscopy with >50x magnifying NBI and indigo car-
mine CE for analysis of lesions and mucosal patterns.

» Take representative targeted biopsy specimens from each anatomic section (or
two protocol biopsies every 10 cm) of the involved colon.

*  With PSC, colonoscopic surveillance starts at diagnosis and requires annual sur-
veillance colonoscopy.

An exemption is ulcerative proctitis/proctosigmoiditis, which does not carry
increased risk and may be managed with average-risk recommendations.
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12.3 Diagnosis of Visible Dysplasia on Surveillance
Colonoscopy

12.3.1 Lesions in IBD

To detect areas suspicious for neoplastic lesions in regenerative chronic inflamma-
tory mucosa, you must focus on subtle alterations in microsurface structure and
vascular pattern, as well as on visible surface alterations likely to harbor premalig-
nant or malignant tissue [6, 14, 19, 20]. Nevertheless, previous intensity of inflam-
matory activity correlates positively with an increased risk of high-grade
intraepithelial neoplasia (HGIN) or cancer. By analogy, the presence of postinflam-
matory pseudopolyps approximately doubles the risk of HGIN or cancer in UC [4,
6]. Long-standing UC with stricture or foreshortened colon has a high probability of
even advanced cancer [19].

Previously, the term “dysplasia-associated lesion or mass” (DALM) was com-
monly used for endoscopically unresectable, raised dysplastic lesions (0-IIa or 0-Is)
with concomitant dysplasia of the surrounding flat mucosa. Also, “adenoma-like
lesion or mass” (ALM) was commonly used for endoscopically resectable pro-
truded lesions with a distinct margin and smooth surface. Endoscopic diagnosis of
those lesions was subjective, however, and it sometimes became difficult to distin-
guish between them [21]. Therefore, new criteria, visible polypoid dysplasia (lesion
height > 2.5 mm) and non-polypoid dysplasia (Iesion height < 2.5 mm) was pro-
posed by SCENIC (Surveillance for Colorectal Endoscopic Neoplasia Detection
and Management in Inflammatory Bowel Disease Patients: International Consensus
Recommendations) [12, 20] and the European Crohn’s and Colitis Organisation
(ECCO) guideline [13].

Note Be observant for the principal premalignant/malignant lesions in IBD:

e Sporadic adenoma/dysplasia (outside IBD-involved colon)

* Visible Polypoid dysplasia (lesion height > 2.5 mm, 0-Is, Isp, Ip)

* Visible Non-polypoid dysplasia (lesion height < 2.5 mm, 0-Ila, IIb, Ilc)

 Sites for risk of Invisible Dysplasia: (— random biopsies) in: Pseudopolyposis,
postinflammatory narrowing, surroundings of visible lesions

Sugimoto et al. were the first to apply the Paris classification, as proposed by
SCENIC, to a well-documented series of visible high-grade dysplasia (HGD)
(n=39) in a cohort of 62 patients diagnosed with HGD or CRC in chronic UC [22].
HGD lesions typically were reddish (80%) or discolored (20%) versus background
mucosa in remission; mostly elevated, flat, or sessile; and mainly (80%) located in
the rectosigmoid (Table 12.2). Typically, most sessile/elevated lesions spread out in
aflat area (Is+IIb/I1a + IIb) but were not classified as mixed types. The two depressed
lesions were next to an ulcer. All flat (IIb) and depressed (IIc) HGD showed up in
red, sessile (0-Is) and elevated lesions (0-IIa) in red (66% each) or as discolored
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Table 12.2 Morphologic Types of Visible High-Grade Dysplasia in Chronic UC [22]
Paris type 0-Ip 0-Is 0-Ila 0-1b 0-Ilc
Percent (n =39) 0 15% 49% 31% 5%

(a third each). All were diagnosed with targeted biopsy. Borders were indistinct
in 57% of HGD lesions on CE, but were distinct in all (100%) on M-NBI [22].
A recent classification (FACILE) for optical diagnosis of visible dysplasia achieved
moderate 76% accuracy by experts based on evaluation of 4 criteria on still images
in non-magnifying CE [23]. But prospective clinical data on prevalence of macro-
scopic types of HGD or early CRC in IBD colitis are not yet available.

Note The flat II-b component, when the demarcation line is identified on M-NBI,
must be classified, since mixed lesions (0-Is+IIb; O-IIa + IIb) are a good indication
for endoscopic resection, whereas invisible dysplasia near such lesions suggests
colectomy because of high and non-manageable cancer risk.

Endoscopic diagnosis of surface (S) and vascular (V) structure of IBD-associated
lesions is usually very difficult even for experts. Morphology of the lesions in IBD
patients is altered by long-standing inflammation, and regeneration of the tissue
comes in a variety of forms. At present, there is no consensus regarding pit pattern
diagnosis or NBI magnification findings in IBD patients. It is sometimes difficult to
distinguish between sporadic dysplasia and UC-associated dysplasia by gross
appearance, surface structure, and vascular pattern of the lesions. A p53 immunohis-
tochemical (IHC) staining is mandatory to distinguish between them, after complete
removal of the lesion (Figs. 12.1 and 12.2). However, chromoendoscopy with mag-
nification and NBI with magnification (M-NBI) are very useful to identify abnormal
surface structure and vascular pattern of the lesions in IBD patients, although inter-
pretation of those findings has not yet been established (Figs. 12.3 and 12.4).

Sometimes, invisible dysplasias or flat dysplasias (similar to lesions type 0-1Ib or
IIc) are detected by chance during surveillance colonoscopy. In cases of HGD, can-
cer may already be present in 42—-67% of patients [18, 24]. By contrast, low-grade
dysplasia (LGD) may carry only a 3% initial risk of concomitant CRC, with a 10%
subsequent rate of progression to CRC within 10 years [25].

12.3.2 Prevalent Versus Incident Low-Grade Dysplasia

A review of 10 prospective studies reported that when LGD was detected at initial
surveillance colonoscopy (prevalent LGD), HGD or CRC developed in 29% (16 of
55 patients) at some time during further follow-up, and CRC developed in 13% (7
patients) [26]. But when LGD was found during further surveillance (incident
LGD), only 16% (33 of 204 patients) progressed to HGD or CRC, with 8% (17
patients) progressing to CRC [5]. When no dysplasia was found on initial colonos-
copy, the rate of progression to CRC ranges from 1% to 3% per year [4, 27].
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Fig. 12.1 A case of sporadic mucosal cancer. (a) A laterally spreading tumor (LST)-NG (PD)
around 25 mm located at the sigmoid colon was found by WLI in a 63-year-old man with long-
lasting ulcerative colitis (UC), which was in remission. (b) Demarcation line and surface structure
become much clear with indigo carmine dye spraying. (¢) Irregular and uneven microvessels, as
well as irregular surface structure, were observed with NBI magnification. (d) Dense, uneven small
pits at the peripheral part of the lesion and loose, unclear small pits at the central part were observed
by crystal violet staining and magnification. (f) Margin-free resection was achieved by endoscopic
submucosal dissection (ESD). (e, g) Histopathological result was Is+llc, 28 x 18 mm, tubular
adenocarcinoma (tubl) with tubular adenoma, pM, int, INFa, 1ly0, vO, pHMO, pVMO. (h) p53
immuno-histochemical staining was negative, so this lesion was judged to be a sporadic mucosal
cancer
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Fig. 12.2 A case of UC-associated mucosal cancer. (a) A slightly reddish Ila lesion about 10 mm
in size was found at the upper rectum by WLI in a 65-year-old man with 15 years history of UC,
in remission. (b) Demarcation line and surface structure become much clear with indigo carmine
dye spraying. (c¢) Slightly irregular microvessels and irregular surface structure were observed with
NBI magnification. (d) Dense, uneven small pits were observed at the central part of the lesion by
crystal violet staining and magnification. (f) Margin-free resection was achieved by ESD. (e, g)
Histopathological result was Ila, 9 x 9 mm, tubular adenocarcinoma (tubl), pM, int, INFa, 1y0, vO,
pHMO, pVMO. (h) Overexpression of p53 protein was observed by immuno-histochemical stain-
ing, so this lesion was judged to be UC-associated mucosal cancer
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Fig. 12.3 0-Is lesions in long-standing ulcerative regenerative pancolitis with pseudopolyps (a, b)
as well as raised dysplasia (c—f, M-NBI, 100x). (a, b) Regularly arranged, meshed capillary and
surface structure, regenerative pseudopolyp. (¢) Dense capillary network and slightly irregular
surface structure in rectal LST-GM (0-1Ia + Is): Tubulovillous adenoma. (d) Irregular meshed
capillary and enlarged irregular surface structure in sigmoid 0-Is lesion. Histology: Tubulovillous
low-grade intraepithelial neoplasia (LGIN). (e, f) Highly irregular capillary and surface structure
in rectal O-Is lesion. Histology: HGIN (differentiated mucosal cancer TO m1)
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Fig. 12.4 A case of flat dysplasia (0-1lc like advanced cancer). (a) An irregular depressed lesion
about 2 c¢m in size is seen in the descending colon of a 63-year-old man with 16 years history of
ulcerative pancolitis. (b) Rigid colonic wall and tense nodules. (¢) Non-structured surface and
sparse vascular network was observed with NBI magnification. (d) Stainability of crystal violet
was poor within the depressed area. Because the biopsy revealed adenocarcinoma, the patient
underwent total colectomy. This lesion had already became advanced cancer although the lesion
size was just 2 cm. Final histopathological diagnosis: Tubular adenocarcinoma (tub2 + por2),
0-IIa + IIc, 20 mm, pT2(MP), sci, INFc, 1ly0,v0,pPMO, pDMO, pRMO

12.3.3 Focality of Dysplasia

The overall 5-year progression rate of flat prevalent LGD to either HGD or CRC
was 53%. The rate was nearly identical among 39 patients with unifocal LGD and 7
patients with multifocal LGD [4, 28].

12.4 Management of Neoplastic Lesions in IBD Patients

Sporadic adenomas in uninvolved parts of the colon in UC (or Crohn’s colitis) carry
a low risk (<5%) of associated dysplasia or CRC, as do protruding lesions in non-
dysplastic mucosa of IBD-involved colon [26]. Those are very good indications for



300 N. Yahagi et al.

endoscopic resection. The clinical course of UC-associated lesions can be followed
with a strict surveillance program after complete endoscopic resection of dysplastic
lesions [27]. Therefore, it is recommended to conduct endoscopic resection for both
polypoid dysplastic lesions and non-polypoid dysplastic lesions without invisible
dysplasia around the lesion or distant area, if technically possible [12, 13].
Endoscopic submucosal dissection (ESD) by expert endoscopists is feasible for
neoplasia in UC patients and may avoid unnecessary surgery [29]. However, patients
with endoscopically unresectable non-polypoid dysplasia should undergo a total
colectomy, as a meta-analysis involving 477 patients indicated that even low-grade
flat dysplasia (LGD) had a risk of 22% for synchronous cancer and a 5-year pro-
gression rate of 36% to advanced neoplasia (HGD or CRC) [4].

Note According to SCENIC and ECCO guidelines [4, 12, 13]:

* Endoscopic resection (en bloc) is indicated for:

— Sporadic lesions
— Polypoid dysplasia and non-polypoid dysplasia without invisible dysplasia
around the lesion or in a distant area

e Total colectomy is indicated for IBD with:

— Endoscopically unresectable non-polypoid dysplasia
— Invisible HGD detected by random biopsy

12.5 Cases: Neoplastic Lesions in IBD

Case 1: Flat adenoma in Chronic Ulcerative Colitis

In a patient with long-lasting UC, surveillance colonoscopy showed discolored,
slightly irregular mucosa in the sigmoid colon on a background of UC in remission
(Fig. 12.5). Irregular surface structure with less vascular network was observed by
NBI magnification. Uneven, irregular pits were observed by crystal violet staining
magnification. The lesion was resected en bloc by ESD; histology revealed tubular
adenoma, resected RO, 46 x 33 mm.

Note Endoscopic diagnosis of flat neoplasia and lateral margins is sometimes dif-
ficult, but chromoendoscopy and magnification are helpful in recognizing irregular
mucosal structure and demarcation line.

Case 2: Flat Carcinoma in Long-Standing Ulcerative Colitis

A small nodule and slight reddish area was recognized during surveillance colonoscopy
in a 63-year-old man with 18 years’ history of ulcerative pancolitis in remission
(Fig. 12.6). A very flat lesion became obvious after chromoendoscopy with indigo car-
mine, and a highly dilated neoplastic vessel was observed by NBI magnification. The
nodular area showed almost non-structure pit after crystal violet staining, and biopsy
revealed well-differentiated adenocarcinoma. The patient underwent total colectomy.



12 Chronic Inflammatory Bowel Disease in Remission: Mucosal Neoplasias 301

Fig. 12.5 UC Case 1: (a) Slightly irregular, discolored mucosa was observed in a patient with
long-standing UC in remission. (b) Irregular mucosal surface and tumor border became much
clearer with indigo carmine dye spraying. (¢) The tumor border was clearly seen with NBI. (d)
Irregular surface structure with less vascular network was observed by NBI magnification. (e)
Crystal violet staining. (f) Uneven, irregular pits were observed by crystal violet staining magnifi-
cation. The lesion was resected by ESD, and histology revealed tubular adenoma, 46 x 33 mm
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Fig. 12.6 UC Case 2: (a) A small nodule and slight reddish area were recognized during surveil-
lance colonoscopy. (b) An irregular mucosal surface and very flat lesion became obvious after
indigo carmine dye spraying. (¢, d) A highly dilated neoplastic vessel, suggesting invasive cancer,
was observed with NBI magnification. (e, f) An almost non-structure pit pattern, also suggesting
invasive cancer, was observed at the nodular area with crystal violet staining magnification. The
biopsy specimen revealed well-differentiated adenocarcinoma, and the patient underwent total col-
ectomy. The final histopathological result was a well-differentiated tubular adenocarcinoma (tub1),
pSM (200 pm), 11 x 5 mm, int, INFb, ly(+),v(-)
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Note Be observant for subtle differences in mucosal color or pattern of flat neopla-
sia when performing surveillance colonoscopy in patients with ulcerative colitis in
remission.

Case 3: Raised Dysplasia

A 51-year-old otherwise healthy man was referred for endoscopic resection of a
rectal LST-granular-mixed (LST-GM) of 4 cm estimated diameter, with focal
HGD. He had chronic ulcerative pancolitis for 18 years and had been in remission
for 3 years. The rectal LST was much larger than expected (diameter 7 cm), and he
had a variety of suspicious discolored lesions. Therefore, he was reevaluated with a
magnifying (100-fold) endoscope up to the hepatic flexure, looking for additional
dysplastic lesions. He presented a variety of raised lesions with irregular surface
structure and vascular pattern; challenging endoscopic differential diagnoses of
regenerative versus neoplastic lesions were clarified by targeted biopsies (Fig. 12.7).

Fig. 12.7 UC Case 3: (a) Rectal LST-mixed (75 x 35 mm; 0-7.5 cm p.a) in chronic pancolitis in
remission. Histology: polypoid dysplasia with focal HGIN (in two areas). Raised lesion with LGIN
+ focal HGIN. (b) Sessile whitish lesion (0-Is, 15 mm) in descending colon (60 cm p.a.), chronic
ulcerative pancolitis. (¢) Absent, but very smooth surface, tortuous vascular pattern (NBI 80x;
same lesion as in b). Histology: nonneoplastic fibrotic mucosa and submucosa with mucinophages:
Fibrotic pseudopolyp. (d) Protruding reddish lesion (0-1la + Is, 20 mm) in descending colon
(60 cm p.a.). Same lesion 0-Is as in Fig. 12.3e, f (NBI 80x). Targeted biopsy: polypoid dysplasia
with focal HGIN
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Diagnosis: Multiple raised dysplasias (three distantly separated lesions with HGIN)
in chronic ulcerative pancolitis. The patient was referred for sphincter-preserving
total colectomy with ileoanal pouch.

Note On such a background of extensive regenerative mucosa and multiple endo-
scopic lesions in long-standing (mildly active) IBD-associated colitis:

* Endoscopic diagnosis of neoplasias and malignancy is extremely difficult, even
for expert endoscopists.

* Risk of advanced-stage CRC is very high when endoscopic resection of lesions
and follow-up would be attempted.

e Colectomy with ileal pouch is preferable.
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