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KEY POINTS

� Patients with inflammatory bowel disease (IBD) and high-grade dysplasia, multifocal low-
grade dysplasia and nonadenoma dysplasia-associated mass or lesion, high-grade or
invasive cancer should undergo total proctocolectomy.

� Segmental resection in IBD–colorectal cancer (CRC) has a limited role because of the risk
of developing secondary malignancies in other areas of colon.

� Ileal pouch anal anastomosis (IPAA) surgery for ulcerative colitis restores intestinal conti-
nuity and is associated with a very small risk of pouch neoplasia. High-risk patients with a
history of dysplasia or CRC before IPAA should undergo pouchoscopy with biopsy every 1
to 3 years.

� IPAA surgery should not be considered in patients with a history of pelvic radiation, and
indications for pouch excision include biopsy-confirmed high-grade dysplasia or synchro-
nous cancer.
INTRODUCTION

Chronic inflammatory bowel disease (IBD) is characterized by recurrent episodes of
mucosal inflammation, which can lead to an increased risk of dysplasia and cancer.1

It is nearly a century since Crohn and Rosenberg2 published their data linking IBD with
colorectal cancer (CRC). A 2001 meta-analysis reported the overall IBD-CRC risk was
3 per 1000 per year and 2%, 8% and 18% in the first, second, and third decades after
diagnosis, respectively.3 More than a decade later, this risk has decreased to 1.69 per
1000 per year, possibly because of improved early detection and surveillance, earlier
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surgical intervention in medically refractory disease, and the introduction of chemo-
protective aminosalicytes.4,5

The overall incidence of IBD-CRC is 2.5%, but this varies based on the site of
inflammation.4,6 Colonic Crohn’s disease (CD) is associated with CRC (relative risk,
4.5 [1.3–14.9]), but ileal CD is not (relative risk, 1.1 [0.8–1.5]).4,6 The cumulative risk
of CRC in CD at 10, 20, and 30 years after diagnosis is 2.9%, 5.6%, and 8.3%,
respectively.
The cause and presentation of IBD-CRC differs from that of sporadic CRC. Spo-

radic disease is linked to the predictable adenoma-carcinoma sequence, but IBD-
CRC is driven by cellular damage from chronic inflammation and does not follow in
such an orderly fashion.7,8 IBD-CRC tends to present at a younger age compared
with sporadic disease (mean, 40–50 years vs 60 years)9 and may arise in flat mucosa
that is more difficult to visualize.10

Risk factors for IBD-CRC include a younger age at onset, duration greater than
8 years, extent of colitis, and the degree of endoscopic and histologic inflamma-
tion.11,12 Other risks include primary sclerosing cholangitis (PSC) (odds ratio, 4.8;
95% confidence interval [CI], 3.6–6.4)13 and a positive family history of CRC.14

Previous work by our group detailed the risk, pathogenesis, surveillance, and man-
agement of IBD dysplasia and CRC.15 This article focuses on the surgical approach to
IBD dysplasia and CRC.
COLORECTAL CANCER SCREENING

Current data on the survival benefit for screening in IBD are sparse, with a Cochrane
Review failing to show a benefit,16 so our review focuses on expert panel consensus.12

Most current guidelines recommend starting surveillance colonoscopy 6 to
10 years after the diagnosis of IBD, with surveillance colonoscopy every 1 to
2 years.17–21 In the presence of coexisting PSC, patients should undergo colonos-
copy followed by yearly surveillance.17 Of note, PSC may be an indication for pro-
phylactic colectomy, although the relative risk of IBD-CRC is lower in CD than in
ulcerative colitis (UC).22

Surveillance technique normally involves 2 sets of 4-quadrant biopsies in
each colon segment (right, transverse, left, rectosigmoid), producing more than
32 random biopsies, providing an 80% to 90% sensitivity for dysplasia.23–25 Directed
biopsies of polypoid lesions, masses, strictures, or irregular mucosa should also be
performed.23,26,27

Recent research has shown that dysplasia may be better identified with advanced
endoscopic imaging and targeted biopsies rather than random biopsies.28–30

Advanced Endoscopic Imaging

Chromoendoscopy (CE) uses a dye agent such as indigo carmine or methylene blue to
enhance the detection of mucosal lesions.30,31 This technique improves flat dysplastic
lesion detection by 27%.32,33 At present, most expert societies recommend the use of
CE with targeted biopsies whenever the technology and expertise are available,
particularly for high-risk patients.33

Digital or optical imaging technology, such as narrow band imaging (NBI; Olympus,
Tokyo, Japan), uses specific light wavelengths that penetrate only the superficial mu-
cosa to better delineate mucosal vasculature without the use of dyes,34,35 but this has
not been shown to provide a benefit in neoplasia detection rates.36 Compared with
chromoendoscopy, NBI is associated with a higher miss rate for neoplasia, and is
not recommended for IBD surveillance.35
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High-resolution endoscopy and endocytoscopy are emerging areas of interest for
endoscopic surveillance, but have yet to show improved detection of neoplasia
compared with conventional endoscopy.37–43
MANAGEMENT OF INFLAMMATORY BOWEL DISEASE–RELATED DYSPLASIA,
CANCER, AND STRICTURES

Dysplasia can be microscopically classified into low-grade dysplasia (LGD), high-
grade dysplasia (HGD), or indefinite for dysplasia depending on the degree of preser-
vation or loss of cellular polarity reflected by nuclear stratification.44 Dysplasia
identified on random biopsies must be confirmed by 2 gastrointestinal pathologists.
One of the most important determinants in managing patients with raised dysplastic
lesions is whether the dysplasia is completely resectable.44 If a lesion is nonresectable
because of size, fixation, or adjacent dysplasia, it is referred to as a dysplasia-
associated lesion or mass (DALM). DALMs can be further divided into adenomalike
(polypoid) and nonadenomalike (nonpolypoid).45

Adenomalike DALMs tend to behave like sporadic adenomas and can be safely
treated with polypectomy, tattoo, and continued surveillance,46 a strategy associ-
ated with a low risk of progression to CRC (2.4% of patients after an average
follow-up of 54 months).47 However, if biopsy of the surrounding tissue identifies
dysplasia, colectomy is recommended because of the high risk of associated
CRC.10,29,47

Nonadenomalike DALMs can appear as velvety patches, plaques, irregular bumps
and nodules, wartlike thickenings, stricturing lesions, or broad-based masses.45

These flat DALMs are usually not amenable to endoscopic removal, and they have
a 9-fold risk of developing cancer and a 12-fold risk of developing any advanced
lesion,48 so surgical resection is usually warranted.

Low-Grade Dysplasia

The management of unifocal, flat LGD in the setting of IBD remains controversial.
Historically, the literature reports widely variable rates of progression to HGD,
ranging from 0% to 53%.10 Studies performed in the era of chromoendoscopy
show that most patients with LGD do not progress to HGD over 3 to 4 years of
follow-up.
Areas of LGD that are nonpolypoid, endoscopically invisible, 1 cm or larger, or pre-

ceded by indefinite dysplasia are at increased risk for progression and should be
considered for colectomy.20 Other considerations for colectomy include metachro-
nous LGD after endoscopic removal and multifocal disease.20

High-Grade Dysplasia

In HGD the risk of harboring an underlying invasive malignancy can be greater than
40%.49 Therefore, HGD has traditionally warranted surgical resection. However, there
are emerging data suggesting that discrete areas of HGD can be safely removed via
endoscopy, avoiding major surgery.50,51 In 2015, the Surveillance for Colorectal Endo-
scopic Neoplasia Detection and Management in Inflammatory Bowel Disease Pa-
tients: International Consensus Recommendations (SCENIC) panel stated that, if
dysplasia is not detected on follow-up, a decision regarding surveillance or colectomy
can be individualized.52 This statement is in contrast with the European Crohn’s and
Colitis Organization and The American Society for Gastrointestinal Endoscopy, which
state that HGD without an associated endoscopically visible lesion is an indication for
surgery.21
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Strictures

Colonic strictures develop in 5% to 10% of patients with IBD and should be routinely
biopsied because of an increased risk of CRC (hazard ratio, 18.8).23,53,54 A negative
biopsy may not completely rule out this risk because of sampling error and the
more infiltrative nature of colitis-associated malignancies. All IBD strictures require
surveillance and those that cannot be traversed and biopsied should be considered
for surgical resection.55

SURGICAL OPTIONS

As with any cancer, when an IBD-CRC is found during screening or surveillance colo-
noscopy, preoperative staging is performed to inform appropriate treatment
strategies.56

Ulcerative Colitis

In the elective setting, findings of IBD-CRC, a nonadenoma DALM, or HGD are almost
uniformly accepted as indications for proctocolectomy with or without ileal pouch anal
anastomosis (IPAA),23 because 43% to 50% have associated malignancy at the time
of colectomy.49,57,58 The technical aspects of surgery for IBD-CRC mirror the
approach to sporadic disease, and include high ligation of major colonic vessels
and total mesorectal excision.59

In select cases, the rectum can be spared, and an ileorectal anastomosis can be
performed. Although this surgery is usually less extensive, the risk of anastomotic
leak is up to 13% in some studies.60 A further issue is the cumulative risk of developing
dysplasia in the retained rectum (5, 10, 15, 20 years is 7%, 9%, 20%, 25% respec-
tively) and cancer (5, 10, 15, 20 years is 0%, 2%, 5%, 14% respectively).61,62

Segmental resection also has a limited role in UC because of the risk of developing
secondary malignancies in other areas of colon.10 Previous reports have shown that
12% to 55% of patients have an occult or synchronous cancer and 48% have syn-
chronous dysplasia.10,63,64

Ileal Pouch Anal Anastomosis in Inflammatory Bowel Disease Colorectal Cancer

In 1978, Parks and Nicholls65 published the technique of ileoanal pouch surgery in the
British Medical Journal.66 This technique is usually accomplished in either a 2-stage or
3-stage procedure. The ultimate result with IPAA involves forming a J-shaped pouch
from the terminal ileum in order to replace the function of the rectum. The presence of
UC-related dysplasia or cancer is not a contraindication to IPAA.
The most common method of creating an IPAA is a double-stapled technique with a

distal rectal anastomosis, preserving the anal transition zone (ATZ)66 (Fig. 1). This
method leaves a cuff of residual columnar mucosa at the ATZ, which theoretically
has the potential risk of future malignancy. The alternative method of IPAA creation in-
volves performing a mucosectomy of the anal canal and a hand-sewn ileoanal anas-
tomosis (Fig. 2). A double-stapled technique has better functional outcomes
compared with a hand-sewn IPAA67; 2 randomized trials have shown reduced levels
of nocturnal fecal incontinence with the double-stapled technique. Furthermore, occa-
sional or frequent episodes of incontinence have been reported in 64% of hand-sewn
groups compared with 38% of the stapled groups.67–69

With either technique, there is a small risk of subsequent dysplasia. A 2003 study of
289 patients undergoing a double-stapled IPAA found a 4.5% incidence of dysplasia
in the residual ATZ at 10 years.70 One 2011 review showed 43 known cases of
dysplasia and cancer, including 30 patients with mucosectomy and 13 with a stapled



Fig. 2. Mucosectomy and hand-sewn ileoanal anastomosis. (A) Raising submucosal plain; (B)
excision of mucosa; (C) suturing of pouch-anal anastomosis; (D) external view of hand-sewn
pouch-anal anastomosis. (Used with permission of Mayo Foundation for Medical Education
and Research, all rights reserved.)

Fig. 1. Double-stapled technique for IPAA creation. (A) Intraabdominal view; (B) coronal
anal of view IPAA creation with circular stapler. (Used with permission of Mayo Foundation
for Medical Education and Research, all rights reserved.)

Management of Dysplasia and Cancer 1115



Ansell et al1116
anastomosis.71 Another study of 1200 patients with IBD-related IPAA found that
1.83% developed pouch neoplasia, including 16 adenocarcinomas.72 A similar review
from Cleveland Clinic of 3202 patients reported that the cumulative incidences for
pouch neoplasia at 5, 10, 15, and 20 years were 0.9%, 1.3%, 1.9%, and 4.2%.10,73

Eleven (0.36%) patients developed adenocarcinoma of the anal canal or pouch.73

The only independent risk factor for pouch neoplasia was a history of dysplasia or
CRC before IPAA.73

Ileal Pouch Anal Anastomosis in Inflammatory Bowel Disease Colorectal Cancer
and Radiation

Special consideration should be taken for patients with UC with locally advanced
rectal cancer. Preoperative pelvic radiation can affect pouch-related sepsis and
long-term pouch function.74 Wu and colleagues74 studied 63 IPAA patients with
IBD-CRC and found that preoperative radiation was associated with chronic pouchi-
tis. In the same study, pouch failure occurred in 13 patients after a median follow-up of
66.4 months.74 The investigators showed a strong association between preoperative
pelvic radiation and the risk for pouch failure (P<.001), but there was no correlation be-
tween pelvic radiation and pouch/anal transitional zone neoplasia, pouch stricture,
pelvic abscess, and pouch fistula/sinus.74

Postoperative pelvic radiation after IPAA is even more significant and rarely allows
acceptable pouch function. In 2012, Merchea and colleagues75 published on 41 pa-
tients with UC and rectal cancer, which included 11 patients undergoing IPAA. Two
patients had a failed pouch, 1 of which was secondary to radiation enteritis.75 The
conclusion of this study was that rectal cancer not requiring neoadjuvant chemoradio-
therapy can safely undergo restorative proctocolectomy with good functional re-
sults.75 Patients who require pelvic radiation or who have stage IV disease may be
better served with proctocolectomy and end ileostomy.75

Crohn’s Disease

Patients with CD and HGD, multifocal LGD, a nonadenoma DALM, or invasive cancer
should undergo total proctocolectomy.76 Approximately 40% of patients with CD un-
dergoing segmental resection or subtotal colectomy develop metachronous can-
cers.76 Approximately 44% of patients with known malignancy have multifocal
disease in the final specimen and 40% have evidence of dysplasia remote from the
cancer site.76 In general, IPAA formation in the setting of CD is not recommended
because it is associated with poor function and high failure rates. In highly selected
patients who are not willing to have a permanent end ileostomy and have so-called
rectal sparing with no active inflammation or dysplasia within the rectum, a total
abdominal colectomy with ileorectal anastomosis can be considered as long as there
is intense postoperative surveillance.
LONG-TERM OUTCOMES

As with sporadic CRC, in IBD-CRC the prognosis and survival depend on stage of dis-
ease and response to treatment. A study from the Mayo Clinic in 2006 comparing IBD-
CRC (n5 290) and sporadic CRC (n 5 290) over 20 years showed comparable 5-year
survival (54% in IBD-CRC and 53% in sporadic CRC).10,76 Several more recently pub-
lished articles have also confirmed that IBD-associated CRCs have comparable rates
of tumor recurrence and survival following postoperative chemotherapy with patients
with CRCwithout IBD.77 For metastatic disease, the situation may be different. Recent
work from Memorial Sloan Kettering Cancer Center case matched 18 patients with
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metastatic IBD-CRC with sporadic cases. Median overall survival was significantly
worse in the IBD-related group (15 months vs 34 months).78

SUMMARY

Patients with IBD are at an increased risk of cancer secondary to long-standing intes-
tinal inflammation. Surgical options must take into account the significant risk of syn-
chronous disease at other colonic sites. IPAA is a viable option for patients with UC but
this should be restricted to early cancers that are unlikely to require preoperative or
postoperative radiation treatment.
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