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The Cancer “Fear” in IBD Patients: Is It Still REAL?
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Abstract Increased rates of colorectal cancer (CRC) with high rates of progression from dysplasia to CRC are well documented
in the inflammatory bowel disease (IBD) population. This increased risk in the presence of currently improving but still
inadequate surveillance techniques confirms that the cancer “fear” in IBD patients is still real. The majority of data on the
cancer risk in IBD has been gathered from ulcerative colitis (UC) patients as these patients are generally better studied. Thus
surveillance and treatment protocols for Crohn’s disease (CD) are frequently modeled on UC paradigms. Dysplasia in the IBD
cohort frequently is a harbinger of local, distant, or metachronous neoplasia. Therefore, frequent surveillance and referral for
surgical intervention when dysplasia is detected are justified in both the CD and UC patient.
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Introduction

An increased risk of colorectal cancer (CRC) is seen in in-
flammatory bowel disease (IBD) patients compared to the
general population. This risk is substantial with CRC docu-
mented as the cause of death in up to 15 % of IBD patients.1

Studies on dysplasia and cancer in ulcerative colitis (UC) are
more widely available than those on Crohn's disease (CD),
thus surveillance and treatment paradigms are often similar in
the two groups despite differing disease pathophysiologies.
However, notably, CD patients have an increased incidence of
non-colorectal cancers such as small bowel carcinoma and
squamous cell carcinoma in anal fistuli which may influence

surveillance and treatment regimes.2 In both UC and Crohn's
colitis, incidence of CRC is increased in those with greater
extent of disease, longer disease duration, family history of
CRC3,4 and in the presence of primary sclerosing cholangitis
(PSC).5 The average age of CRC diagnosis in the colitic
patient is 50–52 and is similar in CD and UC and is approx-
imately 15 years younger than the average age of those diag-
nosed with sporadic cancer.6,7

Although the general consensus is that of an increased
CRC risk in IBD, controversially, a 2012 Danish study using
their national registry documented no overall increased risk of
CRC when comparing all UC and CD patients to the general
population. However, risk was seen to be increased in sub-
populations, i.e., those with PSC or a childhood diagnosis of
IBD. This study also showed a decrease in the incidence of
CRC in the IBD population since the 1980s, a likely result of
new medical therapy and increased awareness and surveil-
lance leading to earlier diagnosis and treatment.5

CRC Incidence in CD

Two large meta-analyses of CRC in CD including over
100,000 patients have been performed to date. The first,
performed in 2007 by Von Roon et al., documented a relative
risk of colon cancer of 2.59 in CD patients compared to the
general population.8 Laukoetter et al.'s subsequent 2011 meta-
analysis confirmed this figure demonstrating a 2–3× increased
rate of CRC in CD vs the non IBD population, with an average
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disease duration of 18.3 years from CD diagnosis to CRC.7

Both meta-analyses similarly showed a significant association
between anatomical area of inflammation and cancer location
as well as a greatly increased risk of small bowel cancer (with
a relative risk of 28.4 and up to 18× that of the general
population in each study, respectively). A particularly in-
creased risk of cancer in patients with extensive or total colitis
was noted by Gillen et al. who demonstrated that this sub-
group of their 281 studied CD patients had an 18-fold in-
creased risk of developing cancer. When these extensive co-
litis patients were diagnosed in childhood, relative risk was
calculated at an extremely elevated 57-fold.9 Studies on rectal
cancer in CD, however, vary with some showing no increased
risk and others showing a slightly increased risk.6,8–10

CRC in UC

UC CRC rates are slightly greater than CD CRC rates. This is
likely due to the greater extent of continuous inflammation
present. The largest, most commonly referenced meta-analysis
of 116 studies (54,478 IBD patients with 1,698 CRCs diag-
nosed) performed in 2001demonstrated an overall CRC rate of
3.7% in all UC patients with increasing cumulative probabilities
of 2 % by 10 years, 8 % by 20 years, and 18 % by 30 years.11

Types of IBD-Associated Dysplasia

Five main types of dysplasia are described in IBD. Classifi-
cation is based on location and lesion morphology (Table 1).
Treatment is guided by each type of dysplasia's risk of syn-
chronous and metachronous lesions and risk of progression to
CRC. The current IBD dysplasia–carcinoma model suggests
progression from inflamed tissue to low-grade dysplasia
(LGD) to high-grade dysplasia (HGD) to carcinoma. Howev-
er, frequently IBD-associated cancer “skips stages” and HGD
or CRC is discovered without prior evidence of LGD. In
addition, IBD-associated carcinoma often develops at a more
accelerated rate.

Synchronous and Metachronous Lesions

Due to the “field effect” of cellular and molecular changes
present throughout the IBD colon, both synchronous and
metachronous dysplasia and carcinomas are more common
in the IBD population than the sporadic cancer population.6

This suggests the discovery of either cancer or dysplasia to be
a marker or “warning” for the presence of other foci. In Kiran
et al.'s 2010 study, records of 64 CD and 176 UC patients with
CRC were evaluated. A 14 and 4 % synchronous tumor rate
and a synchronous dysplasia rate of 55 and 30%were noted in
UC and CD, respectively.12 In other similar studies, synchro-
nous tumors were found in 4–11 % of CD resections and 10–
25 % UC resections.13

Often dysplasia and cancer are found concomitantly in
resection specimens. Reported rates of distant dysplasia (of
any grade) in cases of adenocarcinoma have been as high as
55–74 % in UC and 30–41 % in CD.13,14 Studies vary with a
0–41 % prevalence rate of synchronous CRC in colectomy
specimens resected for LGD diagnosed in endoscopic biop-
sies in IBD patients.15 In Gorfine et al.'s study of the pathol-
ogy reports of 590 proctocolectomy specimens from UC
patients, patients whose colectomy specimens were found to
have a focus of dysplasia (HGD or LGD) were 36× more
likely to have invasive carcinoma present when compared to
patients whose specimens did not contain dysplasia.16

Metachronous lesion rates are more difficult to study due to
the practice of excising the colon and rectum in its entirety
when neoplasia is found. However, rates have been reported to
be as high as 15 % within 4 years in CD patients who had
undergone segmental resections.12

LGD

LGD shares several histopathologic features with inflamma-
tion, is often difficult to detect colonoscopically, and thus, is
most commonly found during random biopsying. Progression
from LGD to HGD or CRC has been suggested to be more
rapid and more common in those with distal LGD and in those

Table 1 Categories of IBD-associated dysplasia with distinguishing features of each type of dysplasia listed

Low-grade dysplasia
(LGD)

High-grade dysplasia
(HGD)

Dysplasia-associated lesion or
masses (DALMS)

Adenoma-like masses
(ALMS)

Adenoma-like DALMs

-Shares several
histopathologic
features with
inflammation

-Most commonly found
during random
biopsying

-Shares histopathologic
features with CRC

-Has a high likelihood
of progression to CRC

-Distinct areas of dysplasia
located within IBD-
associated inflammation

-Often found to be associated
with CRC

-Difficult or impossible to
remove colonoscopically

-Resemble adenomas in their
distinct singular polyp-like
morphology

-Found in areas without
inflammation

-Amenable to endoscopic
excision after circumferential
biopsying to rule out
inflammation

-Resemble adenomas
in their distinct singular
polyp-like morphology

-Located within an inflamed
area

-Controversy surrounds
endoscopic vs surgical
resection
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with longstanding, extensive disease as shown in Goldstone
et al.'s study which followed the outcomes of 121 UC patients
with LGD.17 A 53 % 5-year rate for LGD progressing into
cancer or HGD was seen in Ullman's study of 46 UC patients
with LGD discovered on surveillance colonoscopy.18 Similar-
ly, Connell found a 5-year predictive value for LGD develop-
ing into HGD or CR of 54 % in a study of long-term surveil-
lance of over 300 UC patients.19

Studies documenting lack of progression of dysplasia, such
as Befrits et al.'s controversial 2002 study following patients
with LGD, compromised by low patient numbers (37 patients)
although follow-up was a mean of 10±6 years with a range of
1–22 years, have been performed.20 Another such study in-
cluded 40 UC patients with LGD on colonoscopy. Patients
underwent a combined further 201 colonoscopies (223 patient
years follow-up). Half (n =20) had no further dysplasia (mean
4.0 colonoscopies per patient over 4.7 years), 19 had persis-
tent low-grade dysplasia (mean 6.3 colonoscopies per patient
over 6.9 years). and 1 subsequently developed CRC.21 How-
ever, such studies are greatly outnumbered by studies demon-
strating a high risk of progression, suggesting that LGD
should be considered as a likely precursor to CRC.18 LGD
discovered on biopsy requires investigation and confirmation
by a second pathologist. If agreement between pathologists is
not achieved, repeat colonoscopy is required. Once LGD is
confirmed, surgery is recommended.

HGD

HGD shares histopathological features with CRC. Due to the
high likelihood of progression to CRC, the likelihood of CRC
on final colectomy pathology and the high incidence of syn-
chronous tumors (discussed above), HGD is usually resected
and therefore, no large studies following HGD patients have
been performed. In a small systematic review by Bernstein
et al., 32 % (of 47 patients) with HGD on colonoscopy had
CRC discovered on resection pathology.22 Thus, all HGD
warrants surgical excision.

DALMs

Dysplasia-associated masses or lesions (DALMs) are distinct
areas of dysplasia located within IBD-associated inflamma-
tion and represent a very high-risk group, particularly sessile
DALMs. These lesions are often found to be associated with
CRC and are difficult or impossible to remove colonos-
copically. In an earlier study, carcinoma was found in 7 of
12 cases of DALM diagnosed on colonoscopic surveillance
of 112 UC patients with longstanding disease. Five of these
7 DALMs were single polypoid masses and all 5 contained
invasive carcinoma on colectomy pathology. Notably,

multiple colonoscopic biopsies of these DALMs did not
reveal carcinoma.23 In Bernstein et al.'s small systematic
review mentioned above, 43 % of patients diagnosed with
DALMs were found to ultimately have CRC.22 Larger
longitudinal studies of these difficult to colonoscopically
remove DALM lesions have not been done because of these
early studies showing the high risk of cancer within the
DALM itself and of progression to CRC leading to the
strong recommendation that surgical excision is required
for all DALMs.

ALMs

Adenoma-like masses (ALMs) are lesions that resemble ade-
nomas in their distinct singular polyp-like morphology but are
found in areas lacking inflammation and are amenable to
complete endoscopic excision after circumferential biopsy to
rule out inflammation. One study of both ALMs and DALMs
in 59 highly selected IBD patients, found that carcinoma and
dysplasia were found only in the lesions that were found in
areas of inflammation, with no cancer or HGD found in
patients with ALMs.24 If endoscopic resection of these lesions
is performed, subsequent, frequent, thorough colonoscopic
surveillance is recommended.25

Adenoma-Like DALMs

Adenoma-like DALMs are polypoid lesions located within
an inflamed area but, as opposed to DALMs, are amenable
to resection based on their morphology. Adenoma-like
DALMs tempt the colonoscopist to resect them endoscop-
ically due to their polypoid appearance. Despite their sin-
gular polypoid morphology, they are uncommonly studied
as a distinct entity separate to DALMs. One study by
Engelsgjerd et al. in 1999 was limited by very small patient
numbers but demonstrated approximately 60 % of the 24
UC patients with adenoma-like DALMs developed further
adenoma-like DALMs in 4 years of endoscopic follow-up.
One developed LGD and none developed CRC. However,
this group was highly selected and follow-up was relatively
short.26 Recently, a Dutch group reported on the outcomes
of 110 IBD patients with “adenomas,” 123 IBD patients
without adenomas, and 179 non IBD patients with adeno-
mas. Close analysis of the paper reveals that 81 % (89 out of
110) of the adenomas were located within areas affected by
IBD and were therefore at least adenoma-like DALMs, if
not real DALMs. Five-year cumulative risk of HGD or
CRC was 11 % in the “adenoma” group vs only 3 % in
IBD non adenoma patients, again suggesting that adenomas
within areas of inflammation (adenoma-like DALMs) pre-
dispose to eventual malignancy.27
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Based on this limited data, some clinicians advocate close
surveillance after colonoscopic removal of an adenoma-like
DALM. However, if such is undertaken, surveillance should
be very frequent (at least every 6 months) and should be
performed by an expert endoscopist with an expert gastroin-
testinal pathologist examining the biopsies. Both caregivers
and patients often choose surgical resection when adenoma-
like DALMs are discovered to obviate this burdensome and
stressful surveillance need. The various treatment paradigms
for IBD-associated dysplasia are summarized in Table 2.

Resection Options for IBD-Associated Neoplasia

Once carcinoma or dysplasia of any type or grade is identified,
extensive resection is usually recommended. Total
proctocolectomy (TPC) or the excision of the entire colon and
rectum is the only surgical procedure that eliminates all current
and future lesions in IBD. For the UC patient, either an end
ileostomy or ileal anal pouch anastomosis may be created. Due
to the segmental nature of CD, less extensive resections may be
considered in CD vs UC. However, surgical decision making
should consider the surgical fitness of the patient and may result
in less than a TPC. A detailed discussion of choice of surgery is
beyond the scope of this paper and the reader is referred to
Connelly et al.28 In patients who have undergone anything less
than a TPC for dysplasia or carcinoma, frequent surveillance of
any remaining colon or rectum must be continued. Surgical
decision ‘rules’ in dysplasia and IBD are highlighted in Table 3.

Prognosis

Generally, prognosis in IBD patients with CRC is similar to or
slightly poorer than that found in the sporadic CRC popula-
tion. A less than 60 % 5-year survival rate in IBD-CRC with
slightly worse survival seen in CD has been documented in
multiple studies.12,13 Averboukh et al.'s 13-patient CD–CRC

cohort had only a 37 % 5-year survival rate compared to the
40-patient UC–CRC cohort which had a 61 % survival.1

However, most such studies have shown that IBD-associated
cancer is often discovered at a later stage with serosal invasion
or with nodal or distant metastases.10 In Kirin's 1999 study,
approximately 40 and 60 % of UC and CD patients respec-
tively had stage III or IV cancer at the time of their resection.
Also, many of the tumors in the Kiran et al. and Sigel et al.'s
studies were poorly differentiated on final pathology.12,14

Conclusion

Yes, the fear of colorectal cancer in the IBD patient is still real.
Endoscopic surveillance techniques are improving, molecular
diagnostic research is ongoing that may, in the future, identify
at risk patients earlier leading to more effective prophylactic
care. However, at this time, frequent surveillance, a high index
of suspicion for lesions detected, and extensive resection are
warranted in this selected patient cohort.

Table 2 Treatment paradigms for IBD-associated dysplasia

Cancer risk

Lesion UC CD Treatment

Low-grade dysplasia (LGD) 19–20 % 36 % (HGD) Confirmation by 2nd pathologist or repeat biopsy
and surgery if confirmed

High-grade dysplasia (HGD) 42–70 % 73 % (HGD or cancer) Surgery

Dysplasia-associated lesion or mass (DALM) 58 % 46 % Surgery

Adenoma-like mass (ALM) 0 % 0 % Polypectomy and surveillance or surgery

Adenoma-like DALM 7 % Unknown Polypectomy and 6 monthly surveillance or surgery

Due to the relatively high risk of progression to cancer, all lesions located in areas of inflammation (LGD, HGD, DALMs ± adenoma-like DALMs)
should be considered for surgical resection. LGD in UC bears up to a 20% risk of malignant degeneration. Studies on CRC progression in LGD found in
CD are limited. However, a 36 % risk of progression to HGD is known

Table 3 Surgical decision ‘rules’ in dysplasia and IBD

1. Dysplasia, especially LGD, needs examination by a second pathologist
especially if non-operative treatment is being considered

2. Low-grade vs high-grade dysplasia should be viewed similarly and both
require proctocolectomy in the surgically fit patient

3. Multifocal dysplasia mandates proctocolectomy

4. Flat dysplasia mandates proctocolectomy

5. Polypoid lesions outside of colitis (ALMs) can be safely managed with
polypectomy

6. Close follow-up requires 4 quadrant biopsies every 10 cm every
6–12 months

7. DALM lesions mandate surgery/proctocolectomy

8. Adenoma-like DALM is a highly selected diagnosis with unclear long-
term outcomes, even if completely removed. Most will propose
proctocolectomy

9. With pseudopolyps or strictures, effective surveillancemay be impossible,
mandating proctocolectomy
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MCQs

1. The only surgical resection that will excise all primary and synchro-
nous neoplasms and prevent metachronous lesions in IBD is:

A) Total proctocolectomy
B) Total abdominal Colectomy
C) Segmental resection of the affected colon
D) None of the above

2. DALM is:

A) Dysplasia-associated lesion or mass that is readily amenable to
colonoscopic removal
B) Dysplasia/adenoma luminal material that is used in chro-
moendoscopy to improve identification of lesions in ulcerative colitis
patients
C) Dysplasia-associated lesion or mass that by definition is unable to be
removed colonoscopically and mandates surgical excision
D) Dysplasia/adenoma luminal mass that frequently is diagnosed as a
hyperplastic polyp on biopsy and pathology

3. Multifocal flat high-grade dysplasia discovered on surveillance colo-
noscopy in an otherwise healthy UC patient, suggests the need for which
of the following:

A) Repeat colonoscopy/multiple every 10 cm biopsies in 6–12 months
B) Total proctocolectomy
C) Institution of ASA derivatives and repeat colonoscopy/biopsies in 6–
12 months
D) Diverting ileostomy to quell inflammation and repeat colonoscopy/
biopsies.

4. A 40-year-oldmale patient presents with a 20-year history of colitis and
low-grade dysplasia on colonoscopy. The next step in diagnosis and
treatment is:

A) Confirmation by second pathologist opinion and/or repeat biopsy
B) Endoscopic resection of all dysplasia
C) Repeat colonoscopy in 6 months
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D) Segmental resection of all areas containing dysplasia

5. A colonic stricture in a UC patient is a concern for:

A) Impending obstruction
B) Crohn's disease
C) Carcinoma
D) All of the above

6. A large polypoid mass is discovered in an area of inflammation in a
Crohn's patient. This lesion is called:

A) Low-grade dysplasia
B) A DALM
C) An ALM
D) An adenoma-like DALM

7. Risk factors for CRC in the IBD patient include:

A) PSC

B) Family history of colorectal cancer
C) Extensive colitis
D) All of the above

8. Cumulative risk of CRC in UC 30 years after diagnosis is:

A) 5 %
B) Equal to the non IBD population
C) 18 %
D) 10 %

Answers:
1) A
2) C
3) B
4) A
5) D
6) D
7) D
8) C
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