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Ulcerative colitis (UC) is a chronic inflammatory bowel disease (IBD) associated with multiple colonic and extraintestinal
complications, the most severe being the development of colorectal cancer (CRC). Compared to the general population, there
is an increased risk of CRC associated with UC. Although the pathogenesis of CRC in UC is unknown, most studies have linked it
to long-standing inflammation as well as other risk factors such as duration of disease, extent of inflammation, family history of
CRC, and coexisting conditions such as primary sclerosing cholangitis (PSC). UC is a life-long disease for which patients enter a
vigilant screening program which includes surveillance colonoscopy to promote early detection of CRC yet some controversies exist
regarding the cost effectiveness of surveillance colonoscopy and improving survival. Newer modalities such as chromoendoscopy,
narrow band imaging, high definition colonoscopy, and confocal microscopy have aided in developing a more targeted approach
for early detection of dysplasia in surveillance colonoscopy. This review focuses on the role of chronic colonic inflammation and
dysplasia in development of UC-associated CRC and current methods of screening, detection, chemoprevention, and treatment of
UC-associated CRC.

1. Introduction

Ulcerative Colitis (UC) is one of two types of inflammatory
bowel disease (IBD) with disease limited to the colonic
mucosa. The disease is associated with episodic periods
of debilitating symptoms such as abdominal pain, rectal
bleeding, fecal urgency, diarrhea, incontinence, and weight
loss followed by asymptomatic intervals of remission. UC
also is associated with extraintestinal manifestations such
as uveitis, ankylosing spondylitis, erythema nodosum, and
primary sclerosing cholangitis (PSC). The disease course in
UC may be severe, but main contributors to morbidity and
mortality is due to the increased risk of developing colorectal
cancer (CRC) [1].

The incidence of CRC in the UC is approximately 4/1000
per person year duration with an average prevalence of
3.5% [2]. Currently, UC ranks third only behind familial
adenomatous polyposis (FAP) and hereditary nonpolyposis
colorectal cancer (HNPCC) as a high-risk condition for CRC
[3]. While the exact pathogenesis behind the development
of colitis related CRC has not been identified, studies have

shown it is most likely a result of chronic inflammation
that leads to progressive dysplasia and eventually adeno-
carcinoma. This neoplastic process typically begins after a
long duration of disease of 8 to 10 years and it can occur
despite excellent control of most UC disease symptoms
and even control of colonic inflammation by medications
[4]. Compared to sporadic CRC which develops from the
mucosa-adenoma-cancer sequence, the development of CRC
in UC occurs mainly in flat areas of the colon due to dysplasia
[5]. Dysplasia is defined as an “unequivocal neoplastic
alteration of the intestinal epithelium that is restricted to
the basement membrane”, and the use of this term as a way
of quantifying the severity of inflammation was adopted by
Riddell et al. in 1983 [6]. The direct association between
dysplasia and CRC has been documented in patients who
were found to have dysplasia and underwent prophylactic
proctocolectomy; of these individuals, 90% were found to
have CRC [7]. Once low-grade dysplasia has been found, the
progression rate to high-grade dysplasia typically is 50% over
5 years and the eventual progression of high grade dysplasia
to cancer is 25–45% [5]. Besides the development of CRC
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from dysplasia in flat areas of the colon, adenocarcinoma
can also occur in raised mucosa called “dysplasia-associated
lesions or masses” (DALM). DALM lesions are elevated
areas known to have an increased risk for the development
of adenocarcinoma in UC [8] and should practically be
considered malignant and be managed like a cancer. It should
be noted that DALM lesions should be differentiated from
sporadic adenomatous polyp that be definition contains
dysplastic epithelial cells and yet is not malignant and should
be managed like any other adenomatous polyp by snare
polypectomy. However, several studies have demonstrated
the difficulty of differentiating dysplasia in DALM from
adenoma. Presence of dysplasia in flat mucosa surrounding
the raised lesion indicates a DALM rather than a simple
adenoma polyp, and thus sampling surrounding mucosa is
crucial when managing a polypoid lesion in patients with
UC. The duration of disease, extent of inflammation, family
history, and concomitant PSC are all risk factors which have
been proven to increase the risk of CRC in UC [8].

Due to the increased risk of CRC, surveillance colono-
scopy has become the standard method to detect dysplasia
in individuals with UC. There is also increased interest in
chemoprevention with salicylates and urodeoxycholic acid to
stop the development of dysplasia [9]. Finally, in individuals
with focal dysplasia, total proctolectomy has been shown to
decrease the risk of CRC. This review article will mainly focus
on the increased risk, surveillance, and chemoprevention of
CRC in patients with UC.

2. Literature Review

2.1. The Incidence and Prevalence of CRC in UC. The risk of
CRC in UC was first discovered by Crohn and Rosenberg
in 1925 [10]. Over the past two decades, studies have been
conducted to quantify the magnitude and analyze this risk.
In 2001, Eaden et al. conducted a meta-analysis study which
stratified the incidence of CRC in UC [2]. This study was
able to analyze the risk of developing cancer based on
age, duration of colitis and extent of disease during the
time of diagnosis. This study was the first to attempt to
analyze patients based on predefined inclusion criteria and
went further to analyze how various risk factors in UC
contributed to increasing the risk of CRC. One hundred
ninety four studies reporting the risk of CRC in IBD were
reviewed and of these 116 which met inclusion criteria
were extracted for the meta-analysis. Studies which evaluated
patients with Crohn’s disease and included incidence of
cancer mortality are examples of those excluded from the
analysis. In general, 54, 478 patients with UC and 1698 cases
with CRC were considered, and the overall prevalence of
CRC was determined to be 3.7% [2]. The study was able to
determine that there was a dramatic increase in development
of CRC in long-standing UC when compared to the general
population which the Office of National Statistics reported as
0.06%. Also those with extensive disease defined as pancolitis
were shown to have an increased rate of CRC at 5.4%. The
cumulative incidence over 10, 20, and 30 years was also
reported as 1.6%, 8.3% and 18.4%, respectively indicating
a direct increased risk of CRC with longer disease duration

[2]. Following this study, further population-based studies
were conducted which reported lower risks of CRC. Palli et
al. conducted a cohort study using UC patients diagnosed
between 1978 and 1992 and reported an incidence rate
of 0.13% [11]. A randomized cohort study in Manitoba,
Canada of 2672 UC patients found an annual incidence of
0.2% [12]. These studies indicated that there was a dramatic
increase in the risk of developing CRC in long-standing
UC when compared to the general population, and those
with extensive disease were at the highest risk [2]. These
studies also showed that incidence and prevalence of UC-
associated CRC varies in different population, and it appears
that the incidence is much lower in community cohort
compared to university hospital cohort suggesting that more
severe cases of UC (typically referred to and managed in
academic hospitals). Prior to these studies, there were many
controversies regarding the significance of individuals with
UC developing CRC. Patients from tertiary referral centers
with severe disease and even early stages of malignancy
tended to elevate the risk of CRC in UC to as high as 60%
whereas population-based studies which included patients
with less severe disease reported markedly lower rates of
CRC [13]. Dysplasia, the marker used in detection of CRC
in UC, has also been subject to sampling error as different
patients have presented at different grades of dysplasia, and
it is difficult to compare dysplasia detected by colonoscopy
with those that have undergone proctocolectomy, making it
difficult to calculate true relative risk [14]. Yet based on the
existing published, it is clear that individuals with UC are
clearly at higher risk of developing CRC.

2.2. Risk Factors for CRC in UC. CRC has been linked to
several specific risk factors seen in the setting of chronic
UC: the duration of colitis, extent of inflammation, family
history, and concurrent PSC [2, 3, 8, 15, 16]. UC has a
bimodal age of onset and a natural history of a relapsing
disease course with frequent episodes of flare, therefore
predisposing individuals to an intermittently chronic state
of mucosal inflammation [17]. These repetitive cycles of
inflammation have been associated with development of
extensive dysplasia and eventual progression to malignancy.
A retrospective data study in Alberta, Canada of UC patients
who developed CRC showed a 5.4% CRC incidence rate in
patients with pancolitis [18]. The study analyzed patients
diagnosed with UC before and after 40 years of age. The
median duration from diagnosis of UC to develop CRC
was 16 years. The study concluded that those with longer
duration of disease were at increased risk of developing CRC
[18]. The study also showed that individuals who developed
UC later in life were more likely to have disease which
progressed more rapidly [18]. The age of diagnosis also has
been proposed to be an independent risk factor for CRC
[13]; yet, there is insufficient data to support this theory
when controlling for disease extent. The risk of cancer was,
however, found to be directly related to the burden and
extent of disease when active inflammation and pancolitis
were evident in the cases with CRC. The relative risk of cancer
was 4X that for left-sided colitis and 20X for those with
extensive colitis [19]. A retrospective review was conducted
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at Mt. Sinai Hospital of 100 UC patients diagnosed with CRC
[20]. The age of onset at UC, age at diagnosis of CRC, and
the duration from onset of UC to diagnosis of CRC were
documented. Based on the data, the mean age of onset of UC
was 27 years, the main distribution was left sided colitis, and
an increase risk of CRC was found to occur approximately
one decade later at median age of 36. In that series, the mean
age of diagnosis of CRC was 47 and 58 for extensive colitis
and left-sided colitis, respectively. Using regression analysis,
the age at onset of UC was compared to the age at diagnosis
of cancer and a significant correlation was found between
both extensive colitis (P < .0001) and left-sided colitis (P <
.005) [20]. The study further concluded that early age of
onset was not an absolute risk factor independent of longer
disease duration [20]. Gyde et al. conducted a study which
further supported this data and showed that older patients
with extensive disease still developed CRC at a significant
rate compared to patients diagnosed at a young age [15].
Backwash ileitis, which is the extension of inflammation
in UC into the terminal ileum, has been suggested to also
increase the risk of CRC but solid data to support this theory
has yet to be published [21].

2.3. Clinical Features of Colitis-Related CRC versus Sporadic
Colorectal Cancer. CRC is typically classified in terms of four
distinct etiologies: inherited genetic instability as seen with
hereditary nonpolyposis CRC, mutations in the adenoma-
tous polyposis coli (APC) gene as seen in FAP, inflammation
based malignancy as seen in UC, and sporadic. Sporadic
colorectal cancer (SCRC) typically occurs in normal colonic
mucosa, through the mucosa-adenoma-carcinoma sequence
is the result of chromosomal instability, microsatellite
instability, and hypermethylation [3, 22]. However, unlike
normal colonic mucosa where precancerous adenomas are
the precursor to invasive carcinoma, UC-associated CRC is
driven by the inflammation-dysplasia-carcinoma sequence
[6]. The inflamed mucosa seen in UC is more prone to the
development of dysplasia which includes the abnormal crypt
architecture, reduction of epithelial crypts which become
branched and distorted, and the development of enlarged
hyper chromatic cell nuclei [23]. The rate of dysplasia
development correlates with the degree of inflammation
driven. Individuals with colitis-associated CRC are therefore
seen at a younger age (mean age of 43) [2] and usually
presented with more invasive cancer. In SCRC, dysplasia is
usually contained to polypoid adenoma which undergoes
mutations, whereas in UC-related CRC, dysplasia is usually
multifocal and is located in flat more difficult to detect areas
of the colon [23].

2.4. Inflammation-Associated Malignancy. UC has been
shown to increase the risk of CRC, and the etiology has been
attributed to chronic inflammation. The chronic inflam-
mation in IBD often results in increased reepithelialization
of cells and cell turnover in the colonic mucosa and leads
to increased risk of errors in the cell cycle repair. Active
inflammation in colorectal mucosa is characterized by a
predominant neutrophillic infiltration with crypt abscesses
and ulceration of the epithelium. Inactive inflammation is

marked by predominance of lymphocytes. Oxidative stress,
the body’s internal defense mechanism to detoxify and repair
damage, also has been linked to chronic inflammation and
genomic instability that promotes progression of UC to
cancer. Inflammatory cells in colitis generate oxygen radicals
and nitrogen species. Neutrophils and macrophages also
generate free radicals. These radicals tend to affect a large
array of metabolic processes involved in cell repair, one of
which is p53, the tumor suppressor protein. P53 mutations
occur early in colitis and are usually detected when no
dysplasia is histologically seen [24]. A high frequency of p53
mutations has been found in chronic UC patients with severe
disease who were not diagnosed with cancer [24]. Due to
the increased oxidative stress and repetitive cell repair cycles
the risk of accumulating oncogenic mutations in UC is high
and ultimately results in dysplasia and the neoplastic change
results in dysplasia and eventually invasive CRC in UC [5].

2.5. Dysplasia. Colitis-related CRC differs from sporadic
CRC in that lesions are multifocal, discrete, and flat making
detection more difficult yet genetic abnormalities such
as alterations in the APC, p53, bcl-2, and K-ras genes,
microsatellite instability, and aneuploidy are still present
[23]. In addition, colitis-related CRC also follows the
inflammation-dysplasia-carcinoma sequence as noted above.
However, it is important to note that this sequence does not
always occur in this progression and at times cancer can be
detected without at preceding dysplasia. It is also useful to
note that LGD can evolve to cancer without progression to
HGD [25]. Dysplasia is a histological premalignant precursor
defined as “unequivocal neoplasia of the epithelium confined
to the basement membrane without invasion into the lamina
propria” [6]. Dysplasia can present at sites of inflammation
as raised or flat alterations in the mucosa. Flat dysplasia is
difficult to identify endoscopically and is detected via ran-
dom biopsy specimens. Advances in endoscopy have aimed
to find more effective techniques in detecting flat dysplasia
[24]. Dysplasia can also present in a raised mass like lesions
commonly referred to as DALM or “dysplasia-associated
lesions or masses” which when resectable appear to behave
similarly to adenoma precursors seen in SCRC [26].

2.6. DALM Lesions. DALM lesions as opposed to adenoma
like polyps are considered high-risk unresectable lesions in
regards to malignancy CRC and discovery of a DALM lesion
typically warrants colectomy. Bernstein et al. conducted
a study of 1225 patients who underwent colonoscopic
surveillance. In individuals with DALM lesions, colectomy
reported CRC in 43% of patients and specifically in those
with high-grade dysplasia in flat mucosa was carcinoma was
revealed in 42% to 67% of the colectomy specimens [27]. If
a DALM is endosopically removed and biopsied and the area
surrounding the polyp is also biopsied and with no evidence
of dysplasia is detected, the performance of a colectomy is
not needed [27] and it can be treated with polypectomy.

2.7. Histopathological Subjectivity of Dysplasia. In 1983,
Riddell et al. formulated the classification system for different
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Table 1: Reasons for failure of surveillance colonoscopy.

(i) Noncompliance of patients with UC to follow up with gastroenterologists

(ii) Inadequate collection of biopsy samples from surveillance colonoscopy

(iii) Inability of pathologist to properly diagnose degree of dysplasia

(iv) Disagreement amongst pathologists in regards to degree of dysplasia

(v) Development of cancer prior to the initiation of surveillance colonoscopy

degrees of dysplasia and divided dysplasia into five categories:
negative, low-grade, indefinite, high, and invasive cancer
[6]. The presence of no objective marker, however, has lead
to variability and discrepancies amongst pathologists when
evaluating disease and continues to remain problematic
[6, 28]. The current practice in cases where the degree of
dysplasia is controversial, a second pathologist’s evaluation of
the specimen is vital when making a diagnosis. In addition,
for the purposes of most studies, dysplasia has been divided
in to high or low grade for the purposes of clinical decision
making.

3. Prevention of CRC in UC

3.1. Primary Prevention and Surveillance Screening. In addi-
tion to diagnosing IBD and evaluating the extent of disease,
the primary approach to detect precancerous lesions and pre-
vent progression to CRC in UC is surveillance colonoscopy,
that is, early detection and secondary prevention of CRC
[29]. Early detection of CRC has been associated with good
prognosis; however, the direct correlation with performing
surveillance colonoscopy and decreasing mortality in UC is
debatable [30]. Detection is difficult in colitis-related CRC
as opposed to sporadic CRC in that dysplasia tends to
be multifocal and flat. The American Cancer Society’s has
set specific guidelines on the proper technique for surveil-
lance colonoscopy. The guidelines state that surveillance
colonoscopy should be performed every 1-2 years, beginning
8 years after the diagnosis of pancolitis has been established
and 12–15 years after the diagnosis of left-sided colitis [31].
Since the risk of malignancy increases with duration of
disease, and extent of disease, more frequent screening has
also been indicated in cases with severe disease [32]. For
patients with pancolitis, a colonoscopy should be performed
every 1-2 years during the 2nd decade of disease and every
year during the 3rd decade of disease [31]. In addition
to suspicious areas, two to four random, serial biopsy
specimens should be taken every 10 cm of the entire colon
[31] and a minimum number of 36 biopsies should be taken
from the colon [32]. Lastly individuals with PSC who are at
increased risk of cancer should have an annual colonoscopy,
starting at the time of diagnosis [32, 33]. Despite these rec-
ommendations for surveillance colonoscopy, the Cochrane
database review in 2004 concluded that although there was
no evidence supporting surveillance colonoscopy as directly
prolonging survival in IBD, it did decrease the risk of
mortality in IBD [33–35].

3.2. Surveillance Programs in UC. In an effort to promote
patient compliance and promote the detection of CRC

in UC, a surveillance plan should be established with
patients when the original diagnosis of UC is made which
allows for patients to develop a firm relationship with
their gastroenterologist and creates ground work in case the
discussion regarding colectomy versus vigilant screening is
required in the future [36, 37] (Figure 1). Despite promotion
of surveillance colonoscopy, many factors are essential
for effectively detecting and diagnosing dysplasia. Table 1
indicates primary reasons for the failures which results in
the surveillance process [38]. Initial screening colonoscopy
should be performed in all UC patients 8–10 years after the
diagnosis of UC has been established [32]. A surveillance
plan would also help with the ultimate goal to decrease the
risk of development of CRC in UC which entails decreasing
the degree of inflammation seen in UC and ultimately
maintain remission. This recommendation is also applied
to patients with Crohn’s colitis since there is no significant
difference in the risk of CRC between UC and Crohn’s colitis.

3.3. Advances in Endoscopic Detection of Dysplasia and Cancer.
Despite being the current standard of surveillance, no
studies have shown a reduction in the risk of developing or
preventing CRC due to colonoscopic surveillance; however,
early detection has been shown to have better prognosis
[37, 39]. The difficulty of detecting dysplasia due to subtle
and macroscopically invisible lesions has promoted advance-
ments in imaging for a more targeted approach [32, 40,
41]. Chromoendoscopy uses various dyes which are applied
to the colonic mucosa to allow for better visualization
and has been shown to be three times more helpful in
detecting flat dysplasia than conventional colonoscopy [42].
Two stains, indigo carmine, and methylene blue are injected
via an endoscopic catheter to coat the colonic mucosa and
highlight subtle mucosal lesions, active inflammation, and
dysplasia. This technique allows targeted biopsies and has
been reported to better detect neoplastic changes in the
colon and aid in earlier detection of CRC [43]. Another
advantage of chromoendoscopy is it allows for more detailed
observation of crypt architecture and pit patterns which
help differentiating neoplastic lesions. Chromoendoscopy
does take longer to perform, but with more experience and
the increasing sensitivity of the biopsies, it still appears to
be a surveillance method superior to standard colonoscopy
and has been recently recommended for surveillance [32,
44, 45]. An alternative and less labor intensive approach
focuses on better visualization of the mucosal vasculature is
narrow-band imaging (NBI). In NBI, the mucosal surface is
enhanced by applying an optical filter to the light used for
illumination and aids in visualizing the microvasculature in
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Figure 1: Example of a surveillance colonscopy algorithm based off guidelines proposed by the American Cancer Society [30].

addition to performing more target biopsies with the use of
dye [46]. Dekker et al. conducted a randomized study of 42
patients with chronic UC who underwent NBI versus routine
colonoscopy. At the conclusion of the study, 52 lesions were
detected via NBI in 17 patients as opposed to only 28 in
13 patients who underwent colonoscopy [47]. Although NBI
did increase the number of suspicious lesions detected, there
is still insufficient data that it actually improves the detection
of neoplasia to be applied to routine practice [48]. Confocal
laser endomicroscopy, a technique used for detection of
esophageal and gastric cancers has also gained publicity
as it helps characterize suspicious lesions at a cellular and
subcellular level by providing high-resolution images during
ongoing endoscopy [49]. In confocal endomicroscopy, a
microscope is built into the distal tip of the colonoscopy and
essentially allows for histological evaluation of the mucosa
as well as cellular and subcellular surfaces as the exam
is performed. This method is very time consuming and,
therefore, has been commonly combined with chromoen-
doscopy [50]. Studies have shown that combined techniques
using chromoscopy and endomicroscopy have not only
enabled for rapid diagnosis but have resulted in a 4.75-fold
increased detection of neoplastic lesions than conventional
colonoscopy [51]. Further studies are needed to determine if
endomicroscopy is a more effective surveillance method for
the future.

3.4. Goals of Chemoprevention in UC. The current gold
standard of secondary prevention of CRC in UC is via early

detection by surveillance colonoscopy as this has shown to
decrease overall mortality when detection of malignancy
occurs early. However, surveillance colonoscopy is not always
accurate with detection of dysplasia and furthermore does
not stop the progression of colonic inflammation to dysplasia
and carcinoma. Prophylactic colectomy currently is the most
definitive approach to prevent CRC in high-risk patients with
long-standing disease; however, many patients prefer to con-
tinued more frequent surveillance rather than undergoing an
invasive surgery. An alternative and more desirable approach
is primary prevention with chemopreventative agents; how-
ever, there is no universally accepted effective chemopreven-
tative agent from CRC. Several potential chemopreventative
agents have been suggested for inflammation-associated
CRC. These include anti-inflammatory medications such
as 5-ASA products (mesalamine and sulfasalazine) and
nonsteroidal anti-inflammatory drugs (NSAIDs). Although
there is still insufficient data to recommend use of these
medications as chemopreventative agents on neoplastic
progression, there is widespread use of these medications by
patients and physicians due to the low side effect profile,
availability, and the need to halting carcinogenesis and
avoiding colectomy.

NSAIDs have been shown to decrease the risk of colon
cancer by inhibiting the conversion of arachidonic acid to
prostaglandins in the cyclo-oxygenase-2 pathway (COX-2)
[51, 52]. In a case controlled study by Bansal and Sonne-
nberg, patients with IBD and a comorbidity such as
rheumatoid arthritis requiring NSAID usage were evaluated
for CRC development. The study concluded that there was
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a significant reduction in mortality among those who used
chronic NSAIDs [53]. Despite the potential benefits, the
long-term usage of NSAIDs in chronic UC is still debated due
to a high rate of side effects and toxicity, particularly the risk
of NSAIS on the gastrointestinal tract for ulcers, and NSAIDs
can also result in causing a disease flare [54, 55]. Sulfasalazine
also is another drug used in the treatment of mild to
moderate colitis. It is split in the gut into sulfapyridine and
5-ASA, a derivative of acetylsalicylic acid (aspirin). Both
sulfasalazine and 5-ASA reduce oxidative stress, inhibit cell
proliferation, and promote apoptosis all of which are stages
in the inflammation cascade. 5-ASA when used even in
controlled disease not only provided protective effects but
when used in a compliant individual, the risk of CRC was
estimated to only 5% as opposed to 30% in a noncompliant
patient [56, 57].

In patients with PSC and chronic UC, ursodeoxycholic
acid (UDCA) in conjunction with 5-ASA has been shown
to significantly decrease the risk of CRC. Pardi et al.
conducted a randomized placebo controlled trial: 52 patients
were followed for 355 person years on UDCA and showed
a significant reduction risk of 74% for development of
dysplasia or cancer [58]. Ursodeoxycholic acid is an antiox-
idant that decreases the concentration of the deoxycholic
acid, a carcinogen in the colon and is the most effective
chemopreventative drug proven to decrease the risk of CRC.

There is some compelling evidence to supports folate
supplementation effect to decrease the prevalence of CRC
[59, 60]. Folate deficiency has been linked to the develop-
ment of carcinogenesis and has been considered a potential
risk factor for CRC. Active disease in UC results in decreased
absorption and ultimately folate deficiency. Lashner et al.
conducted two studies which ultimately supported folate
supplementation as a chemoprotective method in preventing
UC and found a direct correlation in regards to decreasing
CRC rates in those given supplementation [61, 62]. The
effects of dietary folate also were studied in IL-2 and beta
2-microglobulin-deficient mice with UC and subsequently
developed CRC. The mice were divided into three dietary
groups, and the study concluded that the incidence of high-
grade dysplasia and adenocarcinoma in the group given sup-
plemental folate was 46% lower than the group given no sup-
plementation and that 4X the basal dietary supplementation
of folate was required to halt the development of CRC [60].

Lastly immunomodulators such as 6-mercaptopurine
or Azathiopurine are also used in UC; however, minimal
data is available in regards to chemoprotective effects; these
agents might be able to provide [63]. In summary, although
more common in clinical practice due to wide availability,
controversy still exists whether there is enough significant
clinical evidence to recommend chemoprotective agents in
all patients with UC; however, based on current findings the
usage has been increasing promoted.

4. Conclusion

UC can be a debilitating disease which can lead to CRC
secondary to chronic inflammation and the inflammation-
dysplasia-carcinoma sequence. Patients are recommended

to undergo a cautious screening program with surveillance
colonoscopy after 7–10 years of diagnosis. Dysplasia has
been a helpful marker in the early detection of CRC in UC
especially in endoscopic surveillance, and surveillance should
be preformed with multiple random biopsies throughout
the colon, and preferably with a method that allows for
more targeted biopsies, such as chromoendoscopy. The use
of chemopreventative agents, such as 5-ASAs or UDCA,
are very appealing due to their availability and low side
effect profile, and should be offered to high risk patients
such as those with a family history or with PSC. While the
cost effectiveness of surveillance colonoscopy is debatable,
advancements in endoscopy are improving and should
impact on the largest contributors of morbidity and mortal-
ity in colitis associated CRC.

Abbreviations

UC: Ulcerative colitis
IBD: Inflammatory bowel disease
CRC: Colorectal cancer
PSC: Primary sclerosing cholangitis
HNPCC: Hereditary nonpolyposis colorectal cancer
DALM: Dysplasia associated lesions or masses
NSAIDs: Nonsteroidal anti-inflammatory drugs
COX-2: Cyclo-oxygenase-2 pathway
UDCA: Ursodeoxycholic acid
NBI: Narrow band imaging.
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