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Introduction
The “extraintestinal manifestations” (EIMs) of inflamma-
tory bowel disease (IBD) have historically referred to
immune-mediated changes of the joints, spine, eye, skin,
and hepatobiliary tract; however, these could be more
broadly defined to include pathophysiologic sequelae of
extensive bowel inflammation, such as osteoporosis and
thromboembolism. Another feared complication of long-
standing ulcerative colitis (UC) or Crohn’s disease is the
development of malignancy. This article reviews recent
studies in these areas.

The mechanisms behind the observed associations
between IBD and the classic EIMs remain unclear. A genetic
basic for these associations remains a strong possibility.
EIMs often cluster in the same individuals. In a study from
Oxford, IBD patients with rheumatologic EIMs were con-
siderably more likely than other IBD patients to have der-
matologic and ocular EIMs as well, and overlap in HLA
associations among the various EIMs was frequently noted
[1]. One could surmise that the prevalence of EIMs would
be higher in familial than in sporadic IBD. In a series of
consecutive patients seen in the IBD Clinic at Mayo Clinic,
Rochester, the overall prevalence of at least one classic EIM
was 40%, significantly higher than the 14% prevalence seen
among clinic patients without IBD who served as matched
control subjects [2•]. The prevalence of classic EIMs in
patients and their first-degree relatives was 23%, and this
was no higher among familial IBD patients and their rela-
tives than in sporadic IBD patients and their relatives [2•].
The prevalence of autoimmune disorders (eg, type 1 diabe-
tes mellitus, autoimmune thyroid disease, and others) in
the IBD patients was 10%, significantly lower than the 19%
prevalence noted in the clinic controls. The prevalence of
autoimmune disorders in IBD patients and their relatives
was 14%, and no significant differences in prevalence were
noted between the familial and sporadic groups [2•]. This
study confirmed the association between IBD and classic
EIMs but did not demonstrate that familial patients were
more likely than sporadic patients to develop extraintesti-
nal complications.

Just as environmental factors such as cigarette smoking
and appendectomy play a role in the development and
expression of IBD, these factors may also influence the devel-
opment of EIMs. In a large Italian series of patients with UC,
the prevalence of EIMs was significantly higher among smok-
ers (39%) than in nonsmokers (22%), and when individual
EIMs were examined, significant associations persisted for
spondyloarthropathies (SpA) and dermatologic EIMs [3•].
Similarly, the prevalence of EIMs among UC patients who
had undergone appendectomy was significantly higher
(50%) than among those without a history (23%), again with
significant associations seen for joint and skin complications
but not for ocular or hepatobiliary manifestations [3•].

The past 18 months have seen many studies of the 
prevalence, pathogenesis, and treatment of the extraintestinal 
manifestations of inflammatory bowel disease (IBD). 
Inhibitors of tumor necrosis factor alpha have shown 
effectiveness in randomized trials for the treatment of 
spondyloarthropathies and ocular manifestations. Open-label 
studies suggest that these agents may be effective for 
pyoderma gangrenosum as well. The epidemiology of primary 
sclerosing cholangitis (PSC), and its relationship to IBD, is 
becoming clearer. Colorectal neoplasia in PSC remains an 
important clinical problem. Osteoporosis occurs more 
commonly in IBD, but the relative importance of cortico-
steroid use versus underlying chronic bowel inflammation as 
risk factors remains controversial. Chromoendoscopy may be 
an important means to improve detection of colorectal 
neoplasia in IBD. Observational studies suggest that 
prolonged use of aminosalicylates is associated with 
decreased risk of neoplasia, but data are conflicting. A 
randomized trial of ursodeoxycholic acid in PSC showed 
decreased risk of colorectal neoplasia in patients receiving the 
drug relative to those on placebo.
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Musculoskeletal Extraintestinal Manifestations
The arthritic manifestations of IBD have been classified
into the axial manifestations of ankylosing spondylitis
(AS) and sacroiliitis, and the peripheral arthritis associated
with IBD. The distinctions between these conditions are
blurring. All of these entities are considered subtypes of
SpA, and many patients with AS may also have peripheral
arthropathy. In a study of three population-based Euro-
pean IBD cohorts, the prevalence of any musculoskeletal
symptom was 31% in UC and 36% in Crohn’s disease [4].
The prevalence of any rheumatologic manifestation in the
aforementioned Mayo series was 26% [2•].

Ankylosing spondylitis and sacroiliitis
A wide variety of conditions, including AS, sacroiliitis, and
inflammatory back pain, fall into the category of SpA. The
prevalence of sacroiliitis and AS in IBD has varied greatly
across studies due to different study populations and differ-
ent definitions of these conditions. For example, in a popula-
tion-based study of insurance claims data from Manitoba,
Canada, the prevalence of AS ranged from 0.7% to 5.7%
depending on the underlying subtype of IBD and the rigor of
the algorithm to define AS [5]. In a multicenter study of three
European population-based cohorts, 18% of IBD patients
met criteria for SpA, but only 3% met criteria for AS [4]. A
population-based study of SpA from southeastern Norway,
which included a thorough rheumatologic evaluation in
most patients, estimated an AS prevalence of 2.6% in UC and
6% in Crohn’s disease [6]. The Mayo study found an AS prev-
alence of 3.7% [2•]. The prevalence of sacroiliitis in IBD
tends to be lower when it is clinically defined and higher
when it is radiographically defined. For example, in some of
the population-based studies, the prevalence of sacroiliitis
was 2% to 3%, but the diagnosis was based on plain films of
the sacroiliac joints [4,6]. A recent study of consecutive IBD
patients who underwent CT of the sacroiliac joints showed a
much higher prevalence (23% overall and 45% among those
with back pain) [7].

The relationship between SpA, intestinal inflammation,
and classic IBD is complex. It has been recognized for almost
20 years that many AS patients who have no gastrointestinal
symptoms have low-grade ileal inflammation [8]. In some
cases, only acute inflammatory changes are encountered, but
in others, the pattern of inflammation is very similar to that
seen in Crohn’s ileitis, and approximately 5% to 10% of idio-
pathic AS patients with this intestinal lesion eventually
develop symptomatic Crohn’s disease [9]. A recent study of
first-degree relatives of Icelandic AS patients found that 41%
of the relatives, and only 12% of their spouses, had subclini-
cal intestinal inflammation (defined by elevated fecal calpro-
tectin concentrations), suggesting genetic susceptibility to
intestinal inflammation [10]. Relatives with intestinal
inflammation were significantly more likely to have asymp-
tomatic sacroiliitis on CT [10].

Mean concentrations of IgA antibodies to Saccharomyces
cerevisiae (ASCA) in Belgian patients with AS and undifferen-
tiated SpA were noted to be significantly higher than those

seen in rheumatoid arthritis patients, perhaps pointing to
the importance of subclinical ileal inflammation in these
conditions [11]. However, the prevalence of positive anti-
body tests (>20 U/mL) was similar among the groups stud-
ied, and there were no differences in IgG ASCA levels [11].
The results of studies of NOD2/CARD 15 mutations in SpA
have been conflicting. Whereas most studies have failed to
detect an increase in NOD2 variants among SpA patients
[12–14], preliminary studies suggest that certain subsets of
patients with SpA, such as those with isolated sacroiliitis or
subclinical intestinal inflammation, are significantly more
likely to carry NOD2 mutations [15].

Infliximab, a monoclonal chimeric antibody to tumor
necrosis factor (TNF)-α, has shown therapeutic benefit in
randomized controlled trials in AS [16,17]. Etanercept, a
dimeric fusion protein of the p75 TNF-α receptor and the Fc
portion of IgG, has also demonstrated significant efficacy in
AS in several randomized controlled trials [18–20]. A con-
sensus conference of the Canadian Rheumatology Associa-
tion reviewed, in evidence-based fashion, the use of anti–
TNF-α therapies in SpA [21•]. This group concluded that
infliximab and etanercept were indicated for treatment of
moderately to severely active SpA patients who had not
responded adequately to full doses of at least two nonsteroi-
dal anti-inflammatory drugs, and that anti–TNF-α mono-
therapy was indicated for at least 1 year [21•]. Sulfasalazine
and methotrexate could be considered for patients with pre-
dominantly peripheral manifestations [21•].

Peripheral arthritis
As mentioned previously, many patients with predomi-
nantly peripheral involvement also show evidence of axial
involvement when they are carefully examined, and periph-
eral arthritis could be considered a form of SpA. The preva-
lence of peripheral arthritis in a population-based cohort of
IBD patients from southeastern Norway was 12% by patient
report, but only 3.5% by physical examination [22]. In the
European multicenter study, the prevalence was 6.1% in UC
and 1.7% in Crohn’s disease [4]. It has become evident over
the past decade that two forms of peripheral IBD-related
arthritis exist. Type I is the classic asymmetric, oligoarticular
arthritis with predominantly large joint involvement, and its
activity tends to mirror the activity of the underlying bowel
disease [23]. Type II is a symmetric polyarticular arthritis
with predominantly small joint involvement, and its activity
is often independent of the underlying bowel disease activ-
ity [23]. The two subtypes appear to have different HLA
associations, with DRB1*0103, B*35, and B*27 seen more
often in type I arthritis and B*44 seen more often in type II
[24]. A peripheral arthritis similar to type I has been
reported in patients with pouchitis following ileal pouch–
anal anastomosis [25].

Treatment of peripheral arthritis is similar to that
described for AS. In an open-label study of rofecoxib, a selec-
tive cyclooxygenase-2 inhibitor, in IBD patients with periph-
eral arthropathy or arthritis, only three patients (9%)
withdrew because of gastrointestinal symptoms [26•], simi-
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lar to what has been described retrospectively in a series
from Mayo Clinic [27]. Rofecoxib was effective in control-
ling arthritic symptoms in 41% of the group [26•].

Dermatologic Extraintestinal Manifestations
The two major dermatologic EIMs are pyoderma gangreno-
sum (PG) and erythema nodosum (EN). Although the latter
condition results in painful symptoms, usually in the lower
extremities, during an exacerbation of IBD, its activity gener-
ally mirrors the activity of the underlying IBD, and treatment
directed at bowel inflammation is often sufficient for EN. It is
the former condition, PG, that is more challenging to treat,
because its activity is often completely independent of the
underlying bowel inflammation. PG results in ulcerating
skin lesions that frequently occur on the lower extremities.

The prevalence of EN in the population-based study from
Manitoba ranged from 0.6% to 11.9% depending on the case
definition [5]. In a series from Oxford, the prevalence of EN
was 1% in UC and 6% in Crohn’s disease [1]. In the Mayo
series, the self-reported prevalence of EN was 2% [2•]. EN is
generally more common in women, with a female-to-male
ratio as high as five to one in some studies [1].

The prevalence of PG in the Manitoba study ranged from
0.7% to 12.8%, depending on the case definition [5],
whereas the prevalence in the Mayo series was 0.4% [2•].
Over a 20-year period, the frequency of PG among hospital-
ized IBD patients in an Israeli referral center was 0.6% [28].

The mechanism of the association between IBD and the
dermatologic EIMs remains unclear. A study of NOD2/
CARD15 mutations in 20 IBD patients (all but two with
Crohn’s) with PG revealed heterozygosity for one of the
three variants in 20%, a prevalence that is no higher (and
perhaps is lower) than expected [29].

Most recent studies of the dermatologic EIMs have
focused on the treatment of refractory PG. First-line therapy
has consisted of systemic corticosteroids, followed by tacro-
limus or cyclosporine for treatment failures. Topical tacroli-
mus may be helpful in selected patients [30]. Several case
series have described the efficacy of infliximab in adult and
pediatric patients with refractory PG [31,32,33•].

Ocular Extraintestinal Manifestations
The ocular EIMs in IBD, which were recently reviewed [34],
are classified by the location of ocular inflammation; they
include episcleritis, scleritis, uveitis, and rare EIMs such as
retinitis or optic neuritis. In the Manitoba study, the preva-
lence of uveitis or iritis ranged from 0.9% to 5.6% depend-
ing on the case definition [5]. In the Oxford series, the
prevalence of ocular inflammation was 5% in Crohn’s and
3% in UC, and the female-to-male ratio was over two to one
[1]. Iritis was observed in 60%, scleritis in 30%, and uveitis
in 10% of patients [1]. In the Mayo series, 4.9% of patients
with IBD reported a history of ocular inflammation [2•].
Episcleritis typically results in redness and irritation, but it is

not a vision-threatening complication. However, scleritis
may impair vision, and to the untrained observer, it can be
difficult to distinguish the two entities. Uveitis is a poten-
tially vision-threatening complication of the iris or posterior
components of the eye, and typically it is diagnosed with a
slit lamp examination. Thus, it is important to refer IBD
patients with ocular complaints to an ophthalmologist for
diagnosis and treatment.

Several studies of therapy for ocular inflammatory con-
ditions have been published recently. A retrospective exami-
nation of a small series of patients with acute anterior uveitis
who were treated with sulfasalazine showed significant
reduction in the number of flares in the year after sulfasala-
zine therapy, compared with the previous year (from 3.4 to
0.9 flares/year) [35]. Methotrexate was used as a steroid-
sparing agent in a series of 39 patients with uveitis or scleri-
tis [36]. Although one quarter of these patients discontinued
the medication due to side effects, 79% of the remaining
patients had a complete or partial response, and about one
quarter of all patients had a complete response [36]. Two
open-label studies of mycophenolate mofetil in the treat-
ment of refractory ocular inflammation suggested response
rates of 65% to 70% [37,38]. Two open-label studies of
infliximab for refractory ocular inflammation demonstrated
high response rates [39,40], although one patient developed
intra-ocular and systemic tuberculosis [39]. Although etan-
ercept was associated with good response in an open-label
study [41], a recent small randomized trial of etanercept ver-
sus placebo to prevent recurrent uveitis was negative [42]. A
p55 TNF receptor fusion protein appeared to be effective in
an open-label study of refractory posterior uveitis [43]. The
monoclonal antibody to the interleukin-2 receptor, dacli-
zumab, has been used in two open-label studies of refractory
ocular inflammation, and response rates ranged from 60%
to 80% [44,45].

Hepatobiliary Manifestations
The most important hepatobiliary EIM associated with IBD
is primary sclerosing cholangitis (PSC). The overall preva-
lence of PSC in Olmsted County, MN in the year 2000 was
21 cases/100,000 persons in men and 6 cases/100,000 in
women [46•]. Approximately 75% of these patients had
concomitant IBD [46•]. The prevalence of PSC in UC has
ranged from 2% to 7% in most series. In the Manitoba
study, the prevalence was 0.3% to 3.7% depending on the
case definition [5]. The mechanism of this relationship
remains unclear.

One study noted that PSC–IBD patients were more likely
than UC patients without PSC to have more extensive colitis
and to require less immunosuppression to control disease
[47]. Furthermore, the PSC–IBD patients were more likely to
have developed colorectal dysplasia or cancer [47]. This
study confirms observations made previously at Mayo Clinic
[48,49,50•]. The prevalence of rectal sparing and backwash
ileitis appears to be higher in PSC–IBD than in typical UC
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[48,49,50•]. These differences in presentation and natural
history suggest that PSC–IBD may be a unique phenotype.

No major randomized controlled trials of medical ther-
apy for PSC have been published recently. A retrospective
examination of PSC patients from Norway suggests that a
subgroup, perhaps 15% overall, may respond at least par-
tially to corticosteroids [51]. Some of these patients appeared
to have features of autoimmune hepatitis [51]. However, this
retrospective, non-randomized experience should be inter-
preted cautiously. A small pilot study of etanercept showed
no improvement in biochemical parameters, but 40% of
those patients with pruritus noted significant improvement
in this troublesome symptom [52].

No medical therapies have been proved effective in
slowing the progression of PSC, and many patients ulti-
mately require orthotopic liver transplantation (OLT).
Managing IBD in the post-transplant setting can be chal-
lenging, because many PSC–IBD patients may experience
flares of disease despite immunosuppression, and up to
20% of PSC patients without IBD develop the condition
after transplant [53]. Colorectal cancer in IBD patients after
OLT continues to be a significant issue. One recent study of
152 patients with PSC who underwent OLT noted the
development of colorectal cancer in eight (5.3%), com-
pared with seven cancers among 1184 non-PSC patients
(0.6%) [54]. The cumulative risk of colorectal cancer was
14% 5 years after OLT, and 17% at 10 years if the colon was
intact at the time of OLT [54].

Osteoporosis and Fracture Risk in 
Inflammatory Bowel Disease
Patients with IBD are at increased risk for osteopenia (bone
mineral density [BMD] between 1 and 2.5 SD below mean
peak bone mass) and osteoporosis (BMD less than 2.5 SD
below mean peak) relative to the general population.
Recently this topic was examined in detail in a technical
review [55•]. Several gastroenterology societies have recently
issued practice guidelines on the prevention, diagnosis, and
treatment of osteoporosis in patients with IBD [56,57].

A recently published 2-year follow-up to a population-
based study of BMD in Crohn’s disease and UC patients
from Norway illustrated that bone metabolism is a dynamic
process [58]. Roughly 22% to 27% of IBD patients showed
significant decreases in BMD over time, whereas 42% to 46%
had significant increases in BMD. Overall mean BMD did
not change [58]. A large Canadian multicenter cross-sec-
tional study of BMD in people aged over 50 years (n=7753)
examined the relationship between self-reported chronic
diseases and low BMD or vertebral deformities [59]. A total
of 437 patients identified themselves as having IBD; curi-
ously, the study could not demonstrate an independent asso-
ciation between IBD and low BMD [59].

The causes of low BMD in IBD continue to be investi-
gated. It is difficult in most observational studies to separate
the potentially deleterious effect of corticosteroid use from

that of high inflammatory activity. For example, in the popu-
lation-based Norwegian study, C-reactive protein levels were
significantly higher in those patients with bone loss, suggest-
ing that disease activity may influence bone metabolism
[58]. Corticosteroid use was only weakly associated with
bone loss [58]. A small longitudinal study of IBD patients
saw no decrease in BMD over time, and erythrocyte sedimen-
tation rate was inversely associated with BMD [60]. Steroids
were not associated with low BMD [60]. In a population-
based cohort of premenopausal women from Manitoba who
were diagnosed with IBD in childhood or adolescence, aver-
age BMD was normal, and the prevalence of osteoporosis
was only 4% [61]. This same group of women was found to
have an average intake of calcium and vitamin D that is less
than recommended; however, individual differences in
intake did not appear to correlate with changes in BMD [62].
Similar findings of higher than expected vitamin D defi-
ciency and insufficiency, but a lack of correlation with BMD,
were seen in a Canadian multicenter study [63].

Most [64,65] but not all [66] previous studies have sug-
gested that IBD patients are at increased risk of bone fracture
relative to the general population. A small regional cohort of
UC patients from Olmsted County, MN reported a 30%
increase in the risk of hip, spine, or wrist fractures, but this
increase was not statistically significant [67]. However, a very
large case–control study (over 231,000 pairs of fracture cases
and non-fracture controls) from the General Practice Research
Database (GPRD) in the UK suggested that vertebral fractures
were 72% more likely to occur, and hip fractures 59% more
likely in IBD patients [68•]. The risk of hip fracture was higher
in Crohn’s disease than in UC. Even after corticosteroid use
was taken into account, IBD patients with more symptoms
were significantly more likely to develop fracture, again high-
lighting that bowel disease activity may be an important
cofactor [68•]. In a matched cohort study of over 16,000 IBD
patients and over 82,000 control subjects from the GPRD, the
risk of hip fracture was increased by 49% in UC and by 108%
in Crohn’s disease relative to controls [69•]. Furthermore,
cumulative dose and current use of corticosteroids were asso-
ciated with an increased risk, although in most cases this was
not statistically significant [69•]. A case–control study of
patients from Manitoba with IBD-associated fractures sug-
gested a relationship between corticosteroid use and fracture
risk, but this was not statistically significant [70].

Treatment of osteoporosis and osteopenia in patients
with IBD mostly has been extrapolated from the postmeno-
pausal osteoporosis literature and has focused on calcium/
vitamin D supplementation and oral bisphosphonates
[55•]. Recently, several small trials of medical therapy for
bone disease specifically in IBD patients have been pub-
lished. A randomized trial of oral calcium and vitamin D
supplementation compared with intravenous pamidronate
plus calcium and vitamin D was performed in 74 IBD
patients with low BMD [71]. Although both groups gained
BMD over the course of the 12-month study, the changes
were significant only in the group that had received combi-
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nation therapy, with mean increases of 2.6% at the spine
and 1.6% at the hip [71]. In another randomized trial, 84
Crohn’s disease patients with low BMD received oral cal-
cium and vitamin D, sodium fluoride plus calcium/vitamin
D, or intravenous ibandronate plus calcium/vitamin D [72].
Significant increases in BMD of 5.7% and 5.4% were noted
in the sodium fluoride- and ibandronate-treated patients,
respectively, but no significant increase was observed in the
group receiving calcium and vitamin D alone [72].

Thromboembolism in Inflammatory 
Bowel Disease
It has been long recognized that venous thromboembolism
occurs more frequently in IBD, and this topic was recently
reviewed [73]. A population-based study from Manitoba
estimated an annual incidence of 0.5% in IBD patients [74].
An attempt to quantify the magnitude of increased risk of
thrombosis in IBD patients relative to the general popula-
tion and in patients with other chronic illnesses was per-
formed in a hospital-based study from Vienna [75•]. The
risk of venous thromboembolism was assessed by question-
naire in groups of patients with IBD, rheumatoid arthritis,
and celiac disease, as well as in healthy control subjects
[75•]. The prevalence of a history of thromboembolism was
6.2% in patients with IBD, 2.1% in those with rheumatoid
arthritis, 1.0% in those with celiac disease, and 1.6% in con-
trol subjects, yielding a greater than threefold elevation in
risk relative to controls [75•]. In a case series of IBD-related
thromboembolism from Mayo Clinic, colonic involvement
and active IBD were common, although most patients had
other risk factors for thrombophilia, including immobility,
hospitalization, surgery, or malignancy [76]. In the patients
who underwent comprehensive thrombophilia evaluations,
fully one third had evidence of a specific thrombophilia,
although none of these individually appeared to be more
common than what would have been expected in the gen-
eral population [76]. An evaluation of thrombopoietin lev-
els in IBD revealed elevations in mean levels as a whole, but
no differences in levels were seen between those with or
without previous thromboembolic events [77].

Colorectal Neoplasia Risk in Inflammatory 
Bowel Disease
The risk of colorectal neoplasia (dysplasia and cancer) in
IBD is well established. A meta-analysis of all available
observational studies suggested that the cumulative risk of
colorectal cancer is 8% after 20 years of UC and 18% after
30 years of disease [78]. A meta-analysis of studies examin-
ing the influence of concomitant PSC on colorectal cancer
risk in IBD strongly suggested that PSC is independently
associated with cancer risk [79]. The risk of colorectal cancer
appears to vary significantly across study populations. A
recently published population-based study from a Hungar-
ian province noted a cumulative risk of colorectal cancer of

9% at 20 years and 13% at 30 years [80]. The natural history
of IBD and its complications are perhaps best characterized
in population-based incidence cohorts of UC and Crohn’s
disease from Copenhagen County, Denmark. Surprisingly,
the absolute and relative risk of colorectal cancer in these
cohorts has been low by historical standards [81,82]. Addi-
tional follow-up of the Copenhagen County cohorts with
respect to cancer risk has been published recently [83•,84].
Whereas the risk of small bowel adenocarcinoma was over
60 times higher than expected in Crohn’s disease, the risk of
colorectal cancer was not significantly elevated in either IBD
subtype [83•,84]. The authors attributed this low risk to a
high prevalence of 5-aminosalicylate use and an aggressive
surgical treatment strategy, but this remains speculative.

A widely adopted strategy to manage the risk of colorectal
dysplasia and cancer has been surveillance colonoscopy with
biopsy. This approach is not ideal for several reasons, includ-
ing sampling error and the poor interobserver variability of
histologic findings, such as low-grade dysplasia. Other detec-
tion techniques and markers for neoplasia risk in this setting
are being investigated. A study from the University of Wash-
ington described a polymerase chain reaction–based method
of “DNA fingerprinting” that revealed differences in genomic
stability between UC patients with and without colorectal
dysplasia or cancer [85]. A retrospective cohort study of
immunohistochemical staining for abnormal p53 in patients
with UC-related colorectal cancer showed a higher mortality
rate in patients who had tumors with positive staining [86].
However, at this point evidence is not sufficient to recom-
mend the routine use of these techniques in surveillance. A
particularly promising technique for neoplasia identification
during surveillance is chromoendoscopy [87•]. One hundred
sixty-five German UC patients were randomly assigned to
conventional surveillance colonoscopy or methylene blue–
aided chromoendoscopy using a high-magnification scope,
and the detection rate for dysplasia in the latter group was
triple that of the former [87•]. A similar prospective trial in
over 300 British patients, comparing conventional surveil-
lance to indigo carmine–aided chromoendoscopy, produced
similarly impressive results [88].

The management of low-grade dysplasia in UC contin-
ues to be controversial. A study from Mount Sinai Medical
Center (New York) identified a retrospective cohort of 46
patients with low-grade dysplasia [89•]. Seven of these
patients developed colorectal cancer, most with stage II or
higher disease. Unexpected advanced neoplasia (high-grade
dysplasia or cancer) was identified in approximately one
quarter of those who went to colectomy. The actuarial rate of
progression to high-grade dysplasia or cancer was 53% at 5
years from the initial finding of low-grade dysplasia [89•].
This progression rate is similar to that noted elsewhere [90].

Colorectal cancer chemoprevention in IBD is of great
interest. Several observational studies from the past 18
months have suggested that regular use of 5-aminosalicylate
agents such as sulfasalazine and mesalamine are inversely
associated with IBD-related cancer or dysplasia [91,92•], but
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data are conflicting [93,94]. A meta-analysis of all observa-
tional studies on this topic was preliminarily reported and
suggested that regular use of aminosalicylates was indeed
protective [95•]. More robust studies, preferably larger and/
or prospective, are likely needed to prove this effect. Patients
with concomitant IBD who had been enrolled in a random-
ized clinical trial of ursodeoxycholic acid (UDCA) for PSC
were studied for the subsequent development of colorectal
dysplasia or cancer [96•]. The cumulative incidence of col-
orectal neoplasia was 10% in the UDCA-treated patients
versus 35% in the placebo-treated patients. The relative risk
of colorectal neoplasia was significantly lower in the UDCA-
treated patients (RR=0.26) [96•].

Conclusions
Data on the prevalence, risk factors, and pathogenesis of
extraintestinal manifestations of IBD continue to accumulate.
Great strides in the medical management of many but not all
of these complications have been made, especially with the
advent of biologic therapies. The detection and management
of colorectal neoplasia in IBD continues to be troublesome,
although there is promise that strategies to prevent the devel-
opment of this feared complication can be found.
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