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1. Introduction

The etiology of Crohn’s disease is still unknown. The most likely hypotesis is the alteration
of the intestinal immune system with abnormal response to environmental factors and/or
intrinsic factors in genetically predisposed individuals, with tissue destruction, chronic
inflammation and fibrosis. There are many factors that could contribute to the onset of the
disease, modulate clinical manifestations and influence the occurence of complications also
post-operative: cigarette smoking is often associated with a more aggressive disease. The
pathophysiological mechanism of this association is not yet clear. Crohn’s disease is difficult
to cure and even on the basis of this evidence, the therapeutic approach to patient can not be
other than multidisciplinary. The most common complications of Crohn’s disease are
represented by stenosis, fistulas and abscesses that generally need a surgical therapy,
despite drug treatment, newly with biological drugs have proved effective. Neoplastic
degeneration is a terrible and feared complication in the long term. Although there is a
substantial evidence that patients with ulcerative colitis are at increased risk of developing
colorectal cancer, the prevalence of cancer in patients with Crohn’s disease is also not so
well defined even if it's now accepted that the risk of colorectal cancer is equivalent in both
conditions. From a review of the literature it can be assumed that the number of cancer cases
of large and small intestine associated with inflammatory bowel disease has increased both
in patients with ulcerative colitis as well as in patients with Crohn's disease. The rectum,
interested only in a small percentage of cases by Crohn's disease, does not seem to be subject
to this consideration. Beside it the risk of developing extraintestinal tumors and lymphomas
in patients with Crohn’s disease appears to have increased in relation to the general
population, but, at present, evidences to establish secure real causal link between these
disorders are still lacking. The role of immunosuppressive therapies, often carried out on
patients with Crohn’s disease, also remains unclear. Cancer is often preceded by dysplasia
in both patients with ulcerative colitis and in patients with Crohn's disease affection. Young
patients who have severe Crohn's disease of long standing, with extensive colonic
involvement may benefit from endoscopic surveillance for cancer, especially those affecting
the large intestine. We're waiting for good screening methods more sensitive, less invasive
and less costly in terms of economic cost and discomfort for the patient. An attitude of
alertness may be stated as good: the onset of new symptoms in a patient with up till now
stable disease should always be investigated.
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30 Rectal Cancer — A Multidisciplinary Approach to Management

2. Crohn’s disease and cancer: History

For many years after the description of a chronic granulomatous intestinal disease dy
Dalziel in 1913 (Dalziel, 1913) and, more fully, by Crohn, Ginzburg and Oppenheimer in
1931 (Crohn et al., 1932), it was considered that there was no relationship between Crohn'’s
disease and cancer. The risk of developing cancer in patients with Crohn’s disease, in fact,
was subject of controversy since 1948, when Warren and Sommers reported the case of a
colorectal carcinoma arising in a patient with Crohn’s disease (Warren & Sommers, 1948).
The testimony of some association between Crohn’s disease and cancer remained for many
years related to description of single case reports (Ginzburg et al., 1956; Buchanan et al.,
1959; Zisk et al., 1960; Hoffert et al., 1963; Berman et al., 1964; Cantwell et al., 1968), until in
1973 Weedon et al. published an epidemiological study on the risk of cancer in patients with
Crohn’s disease compared with that of the general population (Weedon et al., 1973). While
the evidence of an increased risk of colorectal cancer in patients with ulcerative colitis is yet
another further confirmation in recent study (Eaden JA. et al., 2001; Freeman, 2008; Viennot
et al., 2009; Lukas, 2010; Affendi et al., 2011), the risk of cancer in Crohn’s disease on the
other side is not so well defined, despite several investigations in this direction from 1973
to present. Based on the literature, however, it seems resonable to assume that there is an
association between Crohn’s disease and cancer of the large intestine (Greenstein, 2000;
Zisman & Rubin, 2008; Xie & Itzkowitz, 2008; Kraus & Arber, 2009; Kiran et al., 2010;
Katsanos et al., 2011). Eaden’s meta-analysis has shown that the risk of colorectal cancer in
ulcerative colitis increases more with long-standing disease (Lukas, 2010). The risk of
developing colorectal cancer in patients with ulceratie colitis is 2% at 10 years, 8% at 20
years and 18% at 30 years of disase duration and this seems to happen also in Crohn’s
disease (Lukas, 2010; Kiran et al., 2010). The risk of developing cancer appears to be higher
in patients with long-standing Crohn’s diasease particulary if diagnosed before 25 years of
age with extensive colonic involvement. Extent of disease, in fact, is another major risk
factor (Lukas, 2010). Most cancer arise in patients with extensive disease, which is generally
defined as extension of inflammation beyond the hepatic flexure but it was demonstred that
proctitis and proctosigmoiditis posed no increased risk for patients with ulcerative colitis
(Lukas, 2010). Recent data from numerous studies suggests that a degree between
colonscopic and hystologically active inflammation are associated with an increased risk of
cancer. The risk of lymphomas and extraintestinal neoplasms appears to be increased (Von
Roon et al., 2007). Patients with Crohn's disease have a higher risk of gastrointestinal tract
and an hematopoietic system cancers compared with that of the general population.
Identify the most vulnerable groups of subjects may be useful for planning appropriate
methods of surveillance and early detection. New clinical studies, basic, genetic and
molecular research are needed in order to shed light on the complex pathogenetic
mechanisms involved in cancer in patients with Crohn's disease.

2.1 Risk factors

The presence of an inflammatory bowel disease, especially if long standing, is in itself a risk
factor for the development of malignancies (Eaden JA. et al., 2001; Jess et al., 2004; Jess T et
al., 2005). Generally cancer develops through chronic inflammation leading to dysplasia,
and then cancer but unlike sporadic colorectal cancer in the general population, the
development of carcinogenesis in Crohn’s disease does not always follow this sequential
progression from low-grade dysplasia to high-grade dysplasia and finally cancer. In fact
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cancer can arise in patients with no prior dysplasia or without first progression from low-
grade dysplasia to high-grade dysplasia even if they are therefore usually located in the
region of the bowel affected by colitis and often, but not always, as the cancer grows in an
exophytic sporadically, forming a “polyp”, cancer that occurs on the mucosa affected by a
chronic inflammatory process results in flat lesions that can affect the entire wall with
circumferential stenosis (Ullman et al.,, 2009). Dysplasia is defined as the unequivocal
neoplastic alteration of the epithelium without invasion into the lamina propria and
macroscopically dysplastic lesions can range from flat lesions to plaque-like lesions even to
raised localized or multifocal lesions. The onset of cancer is one of the most serious
complications of inflammatory bowel disease and, moreover, the cause of 1/6 of deaths in
patients with ulcerative colitis and 1/12 in patients with Crohn’s disease (Jess et al., 2002). It
is not easy to determine the potential role of the many factors involved in the development
of cancer in patients with Crohn’s disease. The risk estimates vary greatly in different
studies, and this is due to differences in patient population, the statistical methods used and
possibly to the different therapeutic approach to the disease. In this regard it should be
noted the greater tendency in the Scandinavian countries to perform colectomy or
proctocolectomy: this could justify a lower incidence of colorectal cancer in these regions
than the United States or the United Kingdom (Von Roon et al., 2007). Nor should we forget
the possible misinterpretation of the real incidence of cancer if you are referring only to
studies in reference centers, which flow into the categories of patients at increased risk per
se. The duration and the extent of anatomic disease (Von Roon et al., 2007), with a strong
correlation between the intestinal segment affected by chronic inflammation and increased
risk of cancer (Gyde et al., 1980; Greenstein et al., 1981; Ekbom et al., 1990; Gillen et al., 1994;
Jess et al., 2004), younger age at diagnosis of Crohn’s disease (Von Roon et al., 2007), a
positive family history for colorectal cancer (Askling et al., 2001), the Lynch syndrome
(HNPCC) (Caruso et al., 1997), the presence of primary sclerosing cholangitis (Broome et al.,
2006), a positive drug history with immunomodulatory or immunosuppressive therapy
(Bickston et al., 1999; Farrell et al., 2000; Bouhnik et al., 1996; Lewis et al., 2001; Bernstein et
al., 2001), a history of oral contraceptive use (Lakatos et al., 2007), the habit of cigarette
smoking at diagnosis of Crohn’s disease and the persistence of this in subsequent years
(Johnson et al., 2005; Von Roon et al., 2007, Jess et al., 2007;), and, ultimately, a less than
optimal surgical approach to the disease (Greenstein et al., 1978; Greenstein, 2000), are all
factors that can contribute also independently to the development of cancer in patients with
Crohn’s disease. Some studies testify the possibility that other factors may play a preventive
action against the onset of cancer in patients with Crohn's disease. In this regard find space
sporadic follow-up colonscopy or through office visites or hospital admissions (Jess et al.,
2007), treatment with 5-aminosalicylates (Eaden J., 2003; Velayos et al., 2005; Jess et al.,
2007), non steroidal anti-inflammatory drugs, folic acid and wursodeoxycholic acid
(Itzkowitz, 2002), and finally cessation of cigarette smoking, labeled as the first step towards
the possible therapeutic effects in the development of a cancer (Jess et al., 2007) and against
the disease itself (Johnson et al.,, 2005). An appropriate surgical approach also plays an
important role. A careful study of the role played by these factors could lead to the
identification of groups of individuals at high risk of developing cancer, allowing you to
plan methods of prevention or early detection practice.

The known association of dysplasia and colorectal cancer in Crohn’s disease has been the
basis for defining endoscopic screening and surveillance strategies. Surveillance strategy

www.intechopen.com



32 Rectal Cancer — A Multidisciplinary Approach to Management

consists in the systematic search for dysplasia on endoscopic biopsies following a defined
calendar. During endoscopic examination it is essential to examine the whole colon in search
for all visible lesions preferably during the quiescent period of the disease to avoid
histological confusion between dysplastic and regenerative lesions. In this case medical
therapy is essential to reduce active inflammation and, once got it, plan short-term repeat
colonscopy (Viennot et al., 2009). More numerous are the biopsies performed higher is the
probability of detecting dysplasia. However this strategy is difficult, costs and involves a
rate of morbidity which reduce its long-term observance. The ideal solution would be find
other risk markers for neoplastic dengeneration, cheaper and better tolerated by patients.
Chemoendoscopy is a new technique that involves the application of dye during
colonscopy. Indigo carmine is a contrast dye that augments subtle mucosal alterations
whereas methylene blue is an absorptive dye that is avidly taken up by mucosa but does not
stain areas of inflammation or dysplasia, thereby creating a contrast gradient that enhances
visualization. Chemoendoscopy seems to improve the sensitivity of detecting neoplasia and
in addition to this offers potential to improve specifity as well, by facilitating enhanced
endoscopic characterization of lesions. This allow the endoscopist to perform fewer biopsies
more targeted. The combination of chemoendoscopy with magnification permits a detailed
analysis of the mucosal helping to differentiate between benign and malignant lesions.
Despite the promising information about this technique chemoendoscopy is not yet
considered a standard of care approach to surveillance because of its cost and lack of
training (Zisman & Rubin, 2008). 5-aminosalicylates are currently the most acknowledged
treatment for colorectal cancer prevention in patients with Crohn’s disease and the evidence
of this protective role for 5-aminosalicylates against colitis-associated colorectal cancer is
known since several years (Pinczowski et al., 1994; Viennot et al., 2009). Several recent
studies confirmed this evidence (Van Staa et al., 2005; Velayos et al., 2005) even if not all
authors are agree on this protective effect, because there is an important heterogeneity of
individual study results and the best avaible data interpretation appears to be that of
published meta-analysis (Viennot et al., 2009). Similar roles are played by non-steoroidal
antinflammatory drugs and ursodeoxycholic acid (Itzkowitz, 2002). Is now generally
accepted that Crohn’s disease is associated with an increased risk of cancer. An increased
risk of cancer in the intestinal tract is in fact detectable in patients with Crohn’s disease,
although not specifically have seen increases in incidence or relative risk of oropharynx,
esophagus and stomach cancer than the general population; an upward trend has been
documented for anus cancer.The risk of developing Iymphoma is also
increased. Controversial and difficult to interpret are the data on the association between
Crohn’s disease and other cancers.

2.1.1 Cancer of colon and rectum

The colorectal cancer in patients with Crohn’s disease has particular characteristics that set it
apart from sporadic cancer. Generally diffuse, with multiple characters, it may not be
obvious macroscopic observation or involve the entire bowel wall with stricture formation,
remaining silent with regard to the symptoms until an advanced stage: at this point is
generally manifested by obstructive type symptoms , weight loss and presence of abdominal
mass. Sometimes it can occur in association with fistulas or may occur in loops. The
colorectal cancer in Crohn’s disease frequently affects younger patients (48 vs. 70 years) and
is localized preferably in the right colon (45% vs. 20% of cases), compared with the cancers
arose de novo (Figure 1).
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Coronal CT enterography reconstruction showing a severe stricturing form involving the ileocecal area
in a 58 year-old male patient. Histological analysis of endoscopic biopsies demonstrated the presence of
an invasive mucinous adenocarcinoma of the ileocecal valve. Legend: ¢ = cecum; ti = terminal ileum;
large arrows = ileocecal stricture; f = extra-enteric fistulous tract with internal air bubbles.

Fig. 1. Neoplasm of ileocecal valve
The risk of developing a colorectal cancer in patients with Crohn’s disease is thus increased
(Von Roon et al., 2007): this increased incidence is due to an increased incidence of only

colon cancer, with regard to the rectum cancer; in fact, there are significant differences in
risk than the general population (Von Roon et al., 2007; Figure 2).
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83 year-old female patient with a 40-year history of Crohn's disease and low intestinal obstruction signs.
Supine trans-lateral radiography of the abdomen (A) demonstrates significant large bowel distension.
The sagittal CT reconstruction (B) reveals the presence of a neoplastic stricture (ADK) which appears on
CT images as a discrete circumferential thickening with inhomogeneous contrast enhancement of the
sigmoid colon wall.

Fig. 2. Sigmoid colon tumor

This assumption could be attributed to the fact that Crohn’s disease affects the rectum in a
small percentage of cases. Intestinal segments affected by the disease are at increased risk (
Gyde et al., 1980; Greenstein et al., 1981; Ekbom et al., 1990; Gillen et al., 1994; Jess et al.,
2004;). While the risk of developing a colorectal cancer in patients with Crohn’s disease
confined to the small intestine appears to be similar to that of the general population (Von
Roon et al., 2007), location of the large bowel disease is associated, however, a significant
increase in the risk of cancer in this seat (Von Roon et al., 2007). The exact mechanism by
which chronic inflammation results in carcinogenesis is unclear but it is believed that
persistent inflammation result in increased cell proliferation as well as oxidative stress
ending with the development of dysplasia (Itzkowitz & Yio, 2004). Probably the similar
genetic mutations that result in sporadic colorectal cancer in the general population are also
responsible for its development in Crohn’s disease, but the sequence of events and
frequency are altereted (Ullman et al., 2009). These events include microsatellite instability,
inhibition of regulatory genes and loss of adenomatous polyposis coli, p53 and k-ras tumor
specific suppressor function (Itzkowitz & Yio, 2004). For exemple in sporadic colorectal
cancer loss of adenomatous polyposis coli gene function generally occur early and is
frequent whereas p53 mutations occur late and are less frequent while in Crohn’s disease
associated colorectal cancer loss of adenomatous polyposis coli gene function generally
occur late and is infrequent whereas p53 mutations occur early and are more frequent.
Further studies are needed to explain this complex process (Ahmadi et al., 2009; Figure 3).
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A diagnosis of Crohn’s disease prior to age 25 is associated with an increased risk of cancer
(Weedon et al., 1973; Greenstein et al., 1981), as well as a long-standing Crohn’s disease
(Fireman et al., 1989). Patients with severe Crohn’s disease with extensive involvement of
the large intestine and diagnosed before 25 years of age, not previously subjected to an
intervention of prophylactic colectomy are at high risk for the development of a colorectal
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Fig. 3. Cancer in Crohn’s disease: the role of k-ras, p53 and APC (Itzkowits & Yio, 2004).

cancer (Gillen et al., 1994; Sachar, 1994), these are precisely the patients who may benefit
from an adequate surveillance program by endoscopy (Hamilton, 1985; Von Roon et al.,
2007). The attitude of the surgeon facing a patient with Crohn’s disease, which undergoes
neoplastic transformation is borrowed from cancer surgery. Resection with wide margins on
disease-free anastomosis accompanied by lymphadenectomy and possibly enlargement of
the intervention in case of inflamed bowel in these cases are the primary target (Greenstein,
2000). In Crohn's colitis, unless you are facing a severe and extensive disease or the presence
of perianal involvement, we prefer to perform, especially in young patients, segmental
resection with immediate restoration of intestinal continuity with or without ileostomy
possibly temporary. Other surgical procedures that are used in these patients: subtotal
colectomy, the total proctocolectomy with end ileostomy or packaging of a J-pouch and
palliative procedures (Fornaro et al., 2006; Fornaro et al., 2008; Fornaro et al., 2009).
Contraindicated on the basis of the frequent recurrences reported in the literature, seems to
be the ileoanal pouch (Greenstein, 2000). Screening colonscopy should be performed in
patients with Crohn’s disease after 8-10 years of disease and the interval between

www.intechopen.com



36 Rectal Cancer — A Multidisciplinary Approach to Management

surveillance examinations is dependent on each individual’s personal risk factors. In
patients with a previous history of primary sclerosing cholangitis, active inflammation,
dysplasia or stenosis, family history of bowel cancer annual surveillance is raccomanded
(Kiran et al., 2010). Colectomy is strictly raccomanded for patients who were diagnosed with
flat high-grade dysplasia or colorectal cancer and where diagnosis was confirmed by expert
gastrointestinal pathologists. In patients with a biopsy indefinite for dysplasia, guidelines
suggests colonscopy between 3 and 12 months. Multifocal low grade dysplasia is a stronger
indication for colectomy. The optimal colonscopic surveillance interval for patients who
were diagnosed with a flat low grade dysplasia is still unknown, but 3-6 months is often
recommended (Lukas, 2010). Although guidelines currently exist, limitations of these
guidelines indicate the need to continue research into the molecular pathogenesis of
Crohn’s disease associated colorectal cancer with the hope to identify targets for prevention.
Advances in endoscopic imaging are alredy underway and may potentially aid in detection
of dysplasia and improve surveillance. Management of dysplasia depends above all on the
focality of dysplasia itself with the mainstay of involving proctocolectomy or continue
endoscopic surveillance. Continued research on additional chemopreventive agents may
reduce the incidence of Crohn’s disease colorectal cancer but further studies are necessary to
get this goal (Ahmadi et al., 2009).

2.1.2 Cancer of the small intestine

Most tumors of the small intestine in patients with Crohn’s disease are composed of
adenocarcinoma of the jejunum and terminal ileum, rarely diagnosed at an early stage likely
to care (Fornaro et al., 1994, Figure 4).

Histological microphotographs (A, B) of endoscopic biopsies taken from the proximal small bowel loop
of an ileocolic anastomosis in a patient with Crohn’s disease recurrence. Image A demonstrates
superficial adenomatous transformation of small bowel mucosa, which was adjacent to an area of
invasive mucinous adenocarcinoma. Image B shows neoplastic nests of small bowel mucinous
adenocarcinoma (black arrows).

Fig. 4. Dysplasia-carcinoma sequence in the small bowel.
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The most common clinical presentation of small bowel cancer is intestinal obstruction
(Greenstein et al., 1978). Other important symptoms are diarrhea, weight loss and fistulae.
They, too, such as colorectal cancer, differ from the adenocarcinomas occurred de novo in
several respects. The mean age of patients is generally lower (45 vs. 60 years), the cancer
occurs more often distally with multiple characters (76% vs. 20% of cases) or in loops
(Greenstein et al., 1978), attributable to the postoperative life even reduced to 8 months
(Greenstein, 2000). Sarcomas are rarely seen in the small intestine in patients with Crohn’s
disease: these rather represent a third of cancers arose de novo. Risk factors for developing
carcinoma in small bowel segments of involved mucosa in patients with Crohn’s disease are
poorly defined but numerous case reports document them in strictured mucosa and fistulae.
Surgery must be considered if it’s difficult to examine fistulae and strictures or if symptoms
worsen (Xie & Itzkowitz, 2008). A long-standing history of Crohn’s disease is most
frequently associated with the appearance of small intestine tumors. Small intestine cancers
occurs, as told above, in two thirds of cases with symptoms of obstructive (Greenstein et al.,
1978; Greenstein, 2000); diarrhea, weight loss, fistulas, abdominal masses, may also be
present. A delay in diagnosis may be partly justified by a non-specific accompanying
symptoms and the presence of such symptoms in patients with quiescent Crohn’s disease
for a long time, however, must lead early on the implementation of appropriate diagnostic
tests. The prognosis of small intestine cancer in patients with Crohn’s disease is poor
(Crohn et al., 1932). The relative risk of developing small intestine cancer in Crohn’s disease
patients is higher than in the general population (Von Roon et al.,, 2007), increasing in
relation to the anatomical segment affected by chronic inflammation (Greenstein et al., 1981;
Jess et al., 2004). Patients with Crohn’s disease exclusively localized to the ileum only have a
higher risk of developing a small intestine cancer (Von Roon et al., 2007). Although the risk
of developing small intestine cancer is higher in patients with Crohn’s disease compared
with that found in the general population, it remains, in absolute terms, rather than
restricted. In fact the absolute number of cases of small bowel adenocarcinoma is low
because of the rarity of this cancer in the general population but in patients with Crohn’s
disease the risk is greater than in the general population. This risk vary in the different
studies reported in literature. Based on the stated, hypothesis of a correlation between a
chronic inflammation and cancer seems reasonable (Itzkowitz & Yio 2004). The different
modes of clinical presentation, with symptoms often generic and nonspecific, and the
difficulties of endoscopic evaluation of the small intestine, now partly overcome by modern
techniques videocapsulo-tele-endoscopy, the difficult exploration of strokes or bypassed
affected by stenosis or possibility of an occult malignancy are important limitations to the
surveillance of these patients. Outpatient visits, with particular emphasis on examination of
the abdomen and the perineal skin, accompanied by a careful anamnestic investigation aims
to investigate the occurrence or the modification of old and new symptoms, especially if it
occurred after a long period of quiescence of the disease, could be a viable alternative to
more cumbersome methods of surveillance. Segmental resection is preferable to surgery in
patients with Crohn’s disease complicated by small intestine carcinoma (Greenstein, 2000).

2.1.3 Other intestinal tumors

The risk of developing squamous cell carcinoma of the anus is increased (Von Roon et al.,
2007). Worsening perianal symptoms in these patients should warrant vigilance for this
tumor which often requires examination under anesthesia for adequate tissue diagnosis. An
increased risk for hepatobiliary cancers in patients with primary sclerosing cholangitis (Xie
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& Itzkowitz, 2008). There is nothing, however, statistically significant increases with regard
to the oropharynx , esophagus and stomach cancer. These data find ample confirmation in
the literature (Mellemkjaer et al., 2000; Von Roon et al. 2007). There is also an association
between Crohn’s disease and carcinoid tumors, found primarily in the appendix (Fornaro et
al 1998; Szabo et al. 1999; Fornaro et al., 2007). The onset of cancer in loops is described in
the literature (Greenstein et al., 1978): This complication has led to the abandonment of the
internal bypass interventions, largely carried out until the 60s, now played only in
exceptional cases, urgently. Patients with perianal Crohn’s disease out to meet the
development of squamous cell carcinoma of the anus are usually treated with an abdominal-
perineal resection (Greenstein, 2000; Sjodahl et al., 2003), or alternatively can be treated with
local excision surgery preceded by radiotherapy and chemotherapy, especially if they are in
early stage squamous cell carcinoma (Greenstein, 2000).

2.1.4 Lymphomas and leukemias

The risk of lymphoma in patients with Crohn’s disease is increased compared with that of
the general population (Mellemkjaer et al., 2000; Arsenau et al., 2001; Von Roon et al., 2007),
particularly in patients who undergo immunosuppressive therapy with corticosteroids or
other immunomodulatory agents (Bernstein et al., 2001; Lakatos L. & Lakatos PL., 2007). The
risk of hematopoietic cancer in patients with Crohn’s disease has been a growing concern. In
Crohn’s disease, in fact, there is an increased risk of lymphoma specially in the first years of
follow-up. Immunosuppressive therapy, which are often carried out on patients with
Crohn’s disease, influence the occurrence of hematopoietic disorders (Bouhnik et al., 1996;
Bickston et al., 1999; Farrell et al., 2000). Following the introduction of tumors necrosis factor
inhibitors in the treatment of Crohn’s disease, subsequent reports indicated an excess of
malignant lymphoma among treated patients with a raised fear of iatrogenic lymphoma.
Studies examining the risk of lymphoma associated with azathioprine and 6-
mercaptopurine reported variable results. Heterogeneity in the type, the dose and duration
of immunomodulatory therapy may be responsible for this discrepancy (Xie & Itzkowitxz,
2008). The association between Crohn’s disease and lymphoma is confirmed by numerous
case reports (Perosio et al., 1992; Brown et al., 1992; Vazquez et al., 1993; Vanbockrijck et al.,
1993; Larvol et al., 1994; Veldman et al., 1996; Kelly et al., 1997, Woodley et al., 1997;
Charlotte et al., 1998; Kashyap et al., 1998; Parasher et al., 1999; Musso et al., 2000; Li et al.,
2001; Martinez Tirado et al., 2001; Calvo-Villas et al., 2003; Hall et al., 2003; Sivarajasingham
et al., 2003; Losco et al., 2004; Garcia-Sanchez et al., 2006;). In 60% of cases, lymphomas occur
in the small and large intestine (Figure 5, 6). An association between Crohn’s disease and
leukemia has been described in literature (Caspi et al.,, 1995), but the data do not reach
statistical significance. It seems difficult to implement methods of monitoring the patients at
high risk of developing cancer: hospital visits, set carefully on history of symptoms and
physical examination, could be a viable alternative to costly and unnecessary diagnostic
tests. For intestinal lymphomas is primarily surgical excision (Greenstein, 2000). Surgery
may be followed by radiation therapy when indicated, or chemotherapy, which is the
definitive therapeutic approach for this type of cancer.

2.1.5 Extraintestinal malignancies
The risk of extraintestinal malignancy in patients with Crohn’s disease is slightly increased
compared with that of the general population (Von Roon et al., 2007; Figure 7). Hardly,
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Imaging findings in a 60 year old man with lymphoma and long standing Crohn's disease. Coronal CT
enterography reconstructed image (A) showing multiple, large mesenteric adenopathies (L) along the
course of the superior mesenteric artery (large white arrow) and a small bowel inflamed segment with
the typical bilaminar stratification of Crohn's disease (white arrows). Coronal PET-CT (fused)
reconstructed image (B) which demonstrates 18F-FDG-glucose uptake of mesenteric adenopathies (L)
and the presence of concomitant mediastinal adenopathies characterized by an high SUV (standard
uptake value) (large white arrows). Axial CT enterography image (C) and corresponding PET-CT fused
image (D) showing the mesenteric lymphadenopathies (L) surrounding the superior mesenteric artery.

Fig. 5. Lymphoma

Coronal PET-CT reconstructed image (A) which demonstrates the presence of several
lymphadenopathies in mediastinal and abdominal para-aortic nodal stations (large arrows). In the
sagittal PET-CT reconstructed (fused) image (B) a moderate 18F-FDG-glucose uptake is appreciable on a
small bowel loop with signs of inflammation (white arrow). Two axial PET-CT fused images focused on
the mediastinal lymphadenopathies (L).

Fig. 6. Same patient of Figure 5
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however, studies reported in this sense in literature don’t reached statistical significance
and the association-Crohn’s disease tumor may be entirely random (Mellemkjaer et al.,
2000). Cases are reported in the literature of malignancies arising on fistula, stricture or
stoma (Grenstein 2000), and also for this reason, actions of palliation are to be preferred to
resection (Askling et al., 2001). Monitoring of cancer in these patients is very complex and a
screening is not feasible. Attention is directed to the symptoms: a history and physical
examination can direct accuratly to the most appropriate diagnostic methods.

Two sagittal reconstructed CT enterography images (A, B) and two axial CT enterography images (C,
D) in a 75 year old woman with a long standing Crohn’s disease. Image A reveals the presence of a solid
nodular lesion on the upper pole of the right kidney with unhomogeneous contrast enhancement (T),
and a small bowel loop affected by Crohn's disease (white arrows), which is characterized by typical
bilaminar stratification of its wall.

In the same patient a large left ovarian dermoid cyst (DC), with a prominent fat component, is well
appreciable in image B. Image C shows the solid nodular lesion of the right kidney which demonstrated
to be a clear cell carcinoma at histological analysis. An inflamed small bowel loop (white arrows) can be
seen adjacent to the right lateral aspect of the ovarian lesion in image D. Legend: T = renal tumor; C =
renal cyst; white arrows = small bowel loop affected by Crohn disease; u = uterus; DC = dermoid cyst.

Fig. 7. Kidney tumor in long-standing Crohn’s disease

3. Conclusion

Patients with Crohn’s disease are at increased risk of colon, small bowel and hematopoietic
cancers with and increased risk of lymphoma or extraintestinal malignancies (although
lower). The risk of developing a colorectal cancer is mainly increased in patients with
diffuse and severe colic, especially if arose at a young age, with a Crohn’s disease diagnosis
made before 25 years of age. These patients appear to be at particularly high risk of
developing a colorectal cancer and are therefore ideal candidates for surveillance with
repeated colonoscopies. In particular young patients could benefit from regular endoscopic
screening. However, since only one study in literature has stratified patients for extent of
disease (Gillen et al., 1994), you can not make recommendations or determine a cut-off
extension of disease above which it is legitimate to begin screening for colorectal cancer
even if there are now guidelines that recommend a screening after 8-10 years of Crohn’s
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disease. Little can be done at present with regard to screening and prevention of cancer in
the small intestine, but recommended an attitude of alert because of the risk to which
patients with Crohn’s disease are exposed. In therapeutic management of Crohn’s disease a
similar attitude of vigilance should be taken towards the possible development of
lymphoma: further studies are needed to accurately determine the value of the association
between the use of immunosuppressive drugs and the risk of developing lymphoma. Some
sort of protection against the development of a colorectal cancer seems to be exerted by
aminosalicylates (Greenstein et al., 1985; Pinczowski et al., 1994; Bansal & Sonnenberg, 1996;
Moody et al.,, 1996, Eaden ]., 2003; Binder, 2004; Van Staa et al., 2005), but a possible
preventive role of salicylates in relation to cancer in patients with Crohn’s disease should be
supported by further studies. The survival of patients with Crohn’s disease operated on for
cancer seems to be better in colorectal cancer compared with small intestine cancer. The
survival of patients with colorectal cancer on insurgent intestine affected by Crohn’s disease
did not differ significantly from that of ulcerative colitis patients and even from that of the
general population that meets the development of a colorectal cancer with no background
colitis (Grenstein, 2000; Von Roon et al., 2007). According to Greenstein, the 5-year survival
of patients with Crohn’s disease with colorectal cancer is around 45%, but seems to be worse
than that of patients with small intestine cancer, estimated around 23% at 3 years after
surgery. In conclusion, although by many reported a higher incidence of tumors in patients
with Crohn’s disease, it should be noted how much the felt need for additional new studies
on large numbers to better define the real risk of cancer in Crohn’s disease. The future looks
promising with respect to new development in the management of cancer risk for these
patients. Chemoendoscopy, a technique that involves the application of dye during
colonscopy to highlight subtle mucosal changes that cannot be appreciated by standard
white light, is likely to be used more for the management. Beside it much remains to be
studied in the field of dysplasia and the natural history of the disease. In the modern era of
molecular diagnosis tissue and even stool sample of patients with Crohn’s disease can be
investigated for molecular alterations. University of Washington investigators have
demonstrated that because there is widespread genomic instability throughout the colon of
patients with Crohn’s disease it may be possible to analyze rectal biopsies by DNA
fingerprinting or fluorescence in situ hybridation methods to identify patients at particulary
high risk (Brentall, 2003). The advent of technology to extract human DNA from stool and
look for specific DNA mutations associated with sporadic colon carcinogenesis implies that
a similar approach may also be worth in these patients. Further studies plan to refine our
knowledge of cancer biology, clinical practice, and molecular discovery will bring a new
level of management of patients with long-standing disease and maybe lower incidence of
cancer in this high-risk population (Xie & Itzkowitz, 2008).

4. Acknowledgment

We thank the Service of Diagnostic Imaging having kindly agreed to publish the films. All
images are genuine, not reported in other studies and informed consent was obtained from
the use thereof.

5. References

Affendi R., Ali R. & Egan LJ. (2011). How to manage the risk of colorectal cancer in
ulcerative colitis. Curr Drug Targets, Epub ahead of print, 2011 Apr 5.

www.intechopen.com



42 Rectal Cancer — A Multidisciplinary Approach to Management

Ahmadi A. Polyak S. & Draganov PV. (2009). Colorectal cancer surveillance in
inflammatory bowel disease: the search continues. World Journal of
Gastroenterology, 7, Jan 2009, 61-6.

Arsenau KO., Stuckenborg GJ., Connors AF. & Cominelli F. (2001). The incidence of
lymphoid and myeloid malignancies among hospitalized Crohn’s disease patients.
Inflamm Bowel Dis, 7, May 2001, 106-12.

Askilng J., Dickman PW., Karlen P., Brostorm O., Lapidus A., Lofbrg R. & Ekbom A. (2001).
Family history as a risk factor for colorectal cancer in inflammatory bowel disease.
Gastroenterology, 120, May 2001, 1356-62.

Bansal P. & Sonnenberg A. (1996). Risk factors of colorectal cancer in inflammatory bowel
disease. Am J Gastroenterol, 91, Jan 1996, 44-8.

Berman L. & Prior J. (1964). Adenocarcinoma of the small intestine occurring in a case of
regional enteritis. ] Mt Sinai Hosp N Y, 31, Jan-Feb 1964, 30-7.

Bernstein CN., Balnchard JF., Kliewer E. & Wajda A. (2001). Cancer risk in patients with
inflammatory bowel disease: a population-based study. Cancer, 91, Feb 2001, 854-
62.

Bickston SJ., Lichtestein GR., Arsenau KO., Cohen RB. & Cominelli F. (1999). The
reletionship between infliximab treatment and lymphoma in Crohn’s disease.
Gastroenterology, 117, Dec 1999, 1433-7.

Binder V. (2004). Epidemiology of IBD during the twentieth century: an integrated view.
Best Pract Res Clin Gastyroenterol, 18, Jun 2004, 463-79.

Bouhnik Y., Lemann M., Mary JY., Scemama G., Tai R., Matuchansky C., Modigliani R. &
Rambaud JC. (1996). Long-term follow-up of patients with Crohn’s disease treated
with azathioprine or 6-mercaptopurine. Lancet, 347, Jan 1996, 215-9.

Brentall TA. (2003). Molecular underpinnings of cancer in ulcerative colitis. Curr Opin
Gastroenterol, 19, Jan 2003, 64-8.

Broome” U & Briquist A. (2006). Primary sclerosing cholangitis, inflammatory bowel disease
and colon cancer. Semin Liver Dis, 26, Feb 2006, 31-41.

Brown 1., Schofield JB., MacLennan KA. & Targat RE. (1992). Primary non-Hodgkin’s
lymphoma in ileal Crohn’s disease. Eur ] Surg Oncol, 18, Dec 1992, 627-31.
Buchanan D., Heubner S., Woolvin R., North R. & Novack T. (1959). Carcinoma of the ileum

occurring in an area of regional enteritis. Am J Surg, 97, Mar 1959, 336-9.

Calvo-Villas JM., Ramirez Sanchez M]J., Cuesta Trovar J. & Garcia C. (2003). Extraintestinal
Hodgkin’s disease in a patient with Crohn’s disease. South Med ], 96, Jun 2003, 632

Cantwell J., Kettering R., Carney ]. & Ludwig J. Adenocarcinoma complicating regional
enteritis: report of a case and review of the literature. Gastroenterology, 54, Apr
1968, 599-604.

Caspi O., Polliack A., Klar R. & Ben-Yehuda D. (1995). The association of inflammatory
bowel disease and leucemia - coincidence or not? Leuk Lymphoma, 17, Apr 1995,
255-62.

Caruso ML, Cristofaro G & Lynch HT. (1997). HNPCC-Lynch sindrome and idiopathic
inflammatory bowel disease: a hypotesis on sharing genes. Anticancer Research, 17,
Jul-Aug 1997, 2647-2650.

Charlotte F., Shira B., Mansour G. & Gabarre J. (1998). An unusual case associating ileal
Crohn’s disease and diffuse large B-cell lymphoma of an adjacent mesenteric
lymph node. Arch Pathol Lab Med, 122, Jun 1998, 559-61.

www.intechopen.com



Crohn’s Disease and Colorectal Cancer 43

Crohn BB., Ginzburg L. & Oppenheimer GD. (1932). Regional ileitis: a pathological and
clinical entity. JAMA, 99, Oct 1932, 1323-29.

Dalziel TK. (1913). Chronic interstitial enteritis. BMJ 2, 1913, 1068-70.

Eaden JA., Adams KR. & Mayberry JF. (2001). The risk of colorectal cancer in patients with
ulcerative colitis: a meta-analysis. Gut, 48, Apr 2001, 526-35.

Eaden J. (2003). Review article: the data supporting a role for aminosalicylates in the
chemoprevention of colorectal cancer in patients with inflammatory bowel disease.
Aliment Pharmacol Ther, 18, Sep 2003, 15-21.

Ekbom A., Helmick C., Zack M. & Adami O. (1990). Increased risk of large bowel cancer in
Crohn’s disease with colonic involvement. Lancet, 336, Aug 1990, 357-9.

Farrell RJ., Ang Y., Keeling P., 0'Brien DS., Kellher D., Keeling PW. & Weir DG. (2000).
Increased risk of non-Hodgkin’s lymphoma in inflammatory bowel disease patients
on immunosuppressive therapy but overall risk is slow. Gut, 47, Oct 2000, 514-9.

Fireman Z., Grossman A., Lilos P., Hacohen D., Bar Mei S., Roxen P. & Gilat T. (1989).
Intestinal cancer in patients with Crohn’s disease. A population study in central
Israel. Scand J Gastroenterol, 24, Apr 1989, 346-50.

Fornaro R., Bertoglio C., Cambiaso C., Carissimi T., Borzone E. & Ferrarsi R. (1994).
Adenocarcinoma of the small intestine. A case report and the clinico-therapeutics
considerations. G Chir, 15, Oct 1994, 437-9.

Fornaro R., Secco GB., Terrizzi A., Boaretto R., Fardelli R., Cataletti M., Baldi E., Pastorino A
& Ferraris R. (1998). Adenocarcinoid of the appendix: a case report and anatomo-
pathological and clinico-therapeutic considerations. G. Chir., 19, Apr 1998, 165-9.

Fornaro R., Secco GB., Picori E., Stabilini C., FrascioM., Ricci B., Mandolino F., De Salvo L. &
Gianetta E. (2006). Surgical treatment of Crohn’s disease complications. Our
experience. G Chir, 27, Jan-Feb 2006, 21-6.

Fornaro R., Frascio M., Sticchi C., De Salvo L., Stabilini C., Mandolino F., Ricci B. & Gianetta
E. (2007). Appendicectomy or right hemicolectomy in the treatment of appendicela
carcinoid tumors?. Tumori, 93, Nov-Dec 2007, 587-90.

Fornaro R., Frascio M., Stabilini C., Sticchi C., Barberis A., Denegri A., Ricci B., Mandolino
F., Lazzara F. & Gianetta E. (2008). Crohn’s disease surgery: problems of post-
operative recurrence. Chir Ital, 60, Nov-Dec 2008, 761-81.

Fornaro R., Frascio M., Denegri A., Stabilini C., Imperatore M., Mandolino F., Lazzara F &
Gianetta E. (2009). Crohn’s disease and cancer. Ann Ital Chir, 80, Mar-Apr 2009,
119-25.

Freeman. (2008). Colorectal cancer in Crohn’s disease. World ] Gastroenterol, 14, Mar 2008,
1810-1.

Garcia-Sanchez M., Poyato-Gonzalez A., Giraldez-Jimenez M., et al. (2006). MALT
lymphoma in a patient with Crohn’s disease:a causal or incidental association?.
Gastroenterol Hepatol, 29, Feb 2006, 74-6.

Gillen CD., Andrews AH., Prior P. & Allan RN. (1994). Crohn’s disease and colorectal
cancer. Gut, 35, May 1994, 651-5.

Gillen CD., Walmsley RS., Prior P., Andrews HA. & Allan RN. (1994). Ulcerative colitis and
Crohn’s disease: a comparision of the colorectal cancer risk in estensive colitis. Gut,
35, Nov 1994, 1590-2.

Ginzburg L., Schneider K., Dreizin D. & Levison C. (1956). Carcinoma of the jejunum
occurring in a case of regional enteritis. Surgery, 39, Feb 1956, 347-51.

www.intechopen.com



44 Rectal Cancer — A Multidisciplinary Approach to Management

Greenstein AJ., Sachar D., Pucillo A., Kreel ., Geller S., Janowitz HD. & Aufses A. (1978).
Cancer in Crohn’s disease after diversionary surgery: a report of seven carcinomas
occuring in excluded bowel. Am J Surg, 135, Jan 1978, 86-90.

Greenstein AJ., Sachar DB., Smith H., Janowitz HD. & Aufses AH. Jr. (1981). A comparison
of cancer risk in Crohn’s disease and ulcerative colitis. Cancer, 48, Dec 1981, 2742-
5.

Greenstein AJ., Gennuso R., Sachar DB, Heimann T., Smith H., Janowitz HD & Aufses AH.
Jr. (1985). Extraintestinal cancers in inflammatory bowel disease. Cancer, 56, Dec
1985, 2914-21.

Greenstein AJ. (2000). Cancer in inflammatory bowel disease. Mt Sinai ] Med, 67, May 2000,
227-40.

Gyde SN., Prior P., Macartney JC., Thompson H., Waterhouse JA. & Allan RN. (1978).
Malignancy in Crohn’s disease. Gut, 21, Dec 1980, 1024-9.

Hall CH. Jr. & Shamma M. (2003). Primary intestinal lymphoma complicating Crohn’s
disease. ] Clin Gastroenterol, 36, Apr 2003, 332-6.

Hamilton SR. (1985). Colorectal carcinoma in patients with Crohn’s disease.
Gastroenterology , 89, Aug 1985, 398-407.

Hoffert P., Weingarten L., Friedman L. & Morecki R. (1963). Adenocarcinoma of the terminal
ileum in a segment of bowel with coexisting active enteritis. N ] Med, 63, May 1963,
1567-71.

Itzkowitz S.H. (2002). Cancer prevention in patients with inflammatory bowel disease.
Gastroenterology Clin N Am, 31, Dec 2002, 1133-1144.

Itzkowitz SH & Yio X. (2004). Inflammation and cancer IV. Colorectal cancer in
inflammatory bowel disease: the role of inflammation. Am J Physiol Gastrointest
Liver Physiol, 287, Jul 2004, 7-17.

Jess T., Winther KV., Mukholm P., Langholz E. & Binder V. (2002). Mortality and causes of
death in Crohn’s disease:follow-up of a population-based cohort in Copenhagen
County, Denmark. Gastroenterology, 122, Jun 2002, 1808-14.

Jess T., Winther KV., Munkholm P., Langholz E. & Binder V. (2004). Intestinal and extra-
intestinal cancer in Crohn’s disease: follow-up of a population-based cohort in
Copenhagen County, Denmark. Aliment Pharmacol Ther, 19, Feb 2004, 287-93.

Jess T., Gamborg M., Matzen P., Munkholm P. & Sorensen TI. (2005). Increased risk of
intestinal cancer in Crohn’s disease: a meta-analysis of population-based cohort
studies. Am ] Gastroenterol, 100, Dec 2005, 2724-9.

Jess T., Loftus EV. Jr., Velayos FS., Whinter KV., Tremaine WJ., Zinsmeister AR., Scott
Harmsen W., Langholz E., Binder V., Mukholm P. & Sandborn W]J. (2007). Risk
factors for colorectal cancer neoplasia in inflammatory bowel disease: a nested case-
control study from Copenhagen County, Denmark and Olmested County,
Minnesota. American Journal of Gastroenterology, 102, Apr 2007, 1-8.

Johnson CJ., Cosens J. & Mansfield JC. (2005). Review article: smoking cessation as primary
therapy to modify the course of Crohn’s disease. Aliment Pharmacol Ther, 21, Apr
2005, 921-31.

Kashyap A. & Forman SJ. (1998). Autologous bone marrow transplanation for non
Hodgkin’s lymphoma resulting in a long-term remission of coincidental Crohn’s
disease. Br. J. Haematol, 103, Dec 1998, 651-2.

www.intechopen.com



Crohn’s Disease and Colorectal Cancer 45

Katsanos KH., Stamou P., Tatsioni A., Tsianos VE., Zoumbas S., Kavvadia S., Giga A.,
Vagias 1., Christodoulou DK. & Tsianos EV; Northwest Greece IBD Study Group.
(2011). Prevalence of inflammatory bowel disease related dysplasia and cancer in
1500 colonscopies from a referral center in northwestern Greece. ] Crohns Colitis, 5,
Feb 2011, 19-23.

Kelly MD., Stuart M., Tschuchnigg M., Turner J. & Tydd T. (1997). Primary intestinal
Hodgkin’s disease complicating ileal Crohn’s disease. ANZ ] Surg, 67, Jul 1997,
485-9.

Kraus S. & Arber N. Inflammation and colorectal cancer. (2009). Curr Opin Pharmacol, 9,
Aug 2009, 405-10.

Kiran RP., Khoury W., Church JM., Lavery IC., Fazio VW & Remzi FH. (2010). Colorectal
cancer complicating inflammatory bowel disease: similarities and differences
between Crohn’s disease and ulcerative colitis based on three decades of
experience. Ann Surg, 252, Aug 2010, 330-5.

Lakatos L. & Lakatos PL. (2007). Changes in the epidemiology of ibd. Orv Etil, 148, Feb 2007,
223-8.

Larvol L., Soule JC. & Le Tourneau A. (1994). Reversibile lymphoma in the setting of
azathioprine therapy for Crohn’s disease. N Engl ] Med, 331, Sep 1994, 883-4.

Lewis ]JD., Bilker WB., Brensinger C., Deren JJ.,, Vaughn DJ]. & Strom BL. (2001).
Inflammatory bowel disease is not associated with an increased risk of lymphoma.
Gastroenterol, 121, Nov 2001, 1080-7.

Li S. & Borowitz MJ. (2001). Primary Epstein-Barr virus-associated Hodgkin disease of the
ileum complicating Crohn’s disease. Arch Pathol Lab Med, 125, Mar 2001, 424-7.

Losco A., Gianelli U., Cassani B., Baldini L., Cont D. & Basilico G. (2004). Epstein-Barr virus-
associated Lymphoma in Crohn’s disease. Inflamm Bowel Dis, 10, Jul 2004; 425-9.

Lukas M. (2010). Inflammatory bowel disease as a risk factor for colorectal cancer. Dig Dis,
28, Nov 2010, 619-24.

Martinez Tirado P., Redondo Cerezo E., Gonzalez Aranda Y. & Cabello Tapia M. (2001). Ki-
Lymphoma of the skin in a patient with Crohn’s disease undergoing treatment
with azathioprine. Gastroenterol Hepatol, 25, May 2001, 271-2.

Mellemkjaer L., Johansen C., Gridley G., Linet MS., Kruger Kjaer S. & Olsen JH. (2000).
Crohn’s disease and cancer risk, Denmark. Cancer Causes and Control, 11, Feb
2000, 145-150.

Moody GA., Jayanthi V., Probert CS., Mac Kay H. & Mayberry JF. (1996). Long-term therapy
with sulphasalazine protects against colorectal cancer in ulcerative colitis: a
retrospective study of colorectal cancer risk and compliance with treatment in
Leicestershire. Eur ] Gastroenterol Hepatol, 8, Dec 1996, 1179-83.

Musso M., Porretto F., Crescimanno A., Bondi F., Polizzi V. & Scalone R. (2000). Crohn’s
disease complicated by relapsed extranodal Hodgkin’s lymphoma: prolonged
complete remission after unmanipulated PBPC autotransplant. Bone Marrow
Transplant, 26, Oct 2000, 921-3.

Parasher G., Jaswal S., Golbey S., Grinberg M. & Iswara K. (1999). Extraintestinal non-
Hodgkin’s lymphoma presenting as obstructive jaundice in a patient with Crohn’s
disease. Am J Gastroenterol, 94, Jan 1999, 226-8.

www.intechopen.com



46 Rectal Cancer — A Multidisciplinary Approach to Management

Perosio PM., Brooks JJ., Saul SH. & Haller DG. (1992). Primary intestinal lymphoma in
Crohn’s disease: minute tumor with a fatal outcome. Am ] Gastroenterol, 87, Jul
1992, 894-8.

Pinczowski D, Ekbom A & Baron J. (1994). Risk factors for colorectal cancer in patients with
ulcerative colitis: a case-control study. Gastroenterology, 107, Jul 1994; 117-20.

Sachar DB. (1994). Cancer in Crohn’s diseeae: dispelling the myths. Gut, 35, Nov 1994, 1507-
8.

Sivarajasingham N., Adams SA. Smith ME. & Hosie KB. (2003). Perianal Hodgkin’s
lymphoma complicating Crohn’s disease. Int ] Colorectal Dis, 18, Mar 2003, 174-6.

Sjodahl RI., Myrelid P. & Soderholm JD. (2003). Anal and rectal cancer in Crohn’s disease.
Colorectal Dis, 5, Sep 2003, 490-5.

Szabo CG., Barta Z., Kerekes L. & Szackal S. (1999). Association of carcinoid tumor of the
appendix and Crohn’s disease. A case report and review of literature Orv Hetil,
140, Jul 1999, 1635-9.

Ullman T., Odze R. & Farraye FA. (2009). Diagnosis and management of dysplasia in
patients with ulcerative colitis and Crohn’s disease of the colon. Inflamm Bowel
Disease, 15, Apr 2009, 630-655.

Van Staa TP., Card T. Logan RF. & Leufkens HG. (2005). 5-Aminosalicylate use and
colorectal cancer risk in inflammatory bowel disease: a large epidemiological study.
Gut, 54, Nov 2005, 1573-8.

Vanbockrijck M., Cabooter M., Casselman J., Vanvuchelen J., Van Hoof A. & Michielssen P.
(1993). Primary Hodgkin's disease of the ileum complicating Crohn’s disease.
Cancer, 72, Sep 1993, 1784-9.

Vazquez C. & Desaive C. (1993). Malignant lymphoma comlicating Crohn’s disease of the
ileum. A propos of a case. ] Chir (Paris), 130, Aug-Sep 1993, 364-6.

Velayos FS., Terdiman JP. & Walsh JM. (2005). Effect of 5-aminosalicylate use on colorectal
cancer and displasya risk: a systematic review and meta-analysis of observational
studies. Am ] Gastroenterology, 100, Jun 2005, 1345-53.

Veldman W., Van Beek M., Keuning JJ. & Driessen WM. (1996). Regional enteritis
complicating malignant lymphoma. Neth ] Med, 49, Aug 1996, 82-5.

Viennot S., Deleporte A., Moussata D., Nancey S., Flourie B & Reimund JM. (2009). Colon
cancer in inflammatory bowel disease: recent trends, questions and
answers.Gastroenterol Clin Biol, 33, Jun 2009, 190-201.

Warren S & Sommers SC. (1948). Cicatrizing enteritis (regional enteritis) as a pathological
entity: analysis of one hundred and twenty cases. Am ] Pathol, 24, May 1948, 475-
501.

Weedon DD., Shorter RG., llstrup DM., Huizenga KA. & Taylor WEF. (1973). Crohn’s disease
and cancer. N Engl ] Med, 289, Nov 1973, 1099-103.

Woodley HE., Spencer JA. & MacLennan KA. (1997). Small bowel lymphoma complicating
long-standing Crohn’s disease. AJR Am. J. Roentgenol, 169, Nov 1997, 1462-3.

Xie J. & Itzkowitz SH. (2008). Cancer in inflammatory bowel disease. World ] Gastroenterol,
14, Jan 2008, 378-89.

Zisk J., Shore ]., Rosoff L. & Friedman N. (1960). Regional ileitis complicated by
adenocarcinoma of the ileum: a report of two cases. Surgery, 47, Jun 1960, 970-4.

Zisman TL & Rubin DT. (2008). Colorectal cancer in inflammatory bowel disease. World ]
Gastroenterol, 14, May 2008, 2662-9.

www.intechopen.com



Rectal Cancer - A Multidisciplinary Approach to Management
RECTAL CANCER Edited by Dr. Giulio A. Santoro

A MULTIDISCIPLINARY APPROACH TO
MANAGEMENT

Ebted by Ghuio Ankellt Sagtore

ISBN 978-953-307-758-1

Hard cover, 410 pages

Publisher InTech

Published online 10, October, 2011
Published in print edition October, 2011

Dramatic improvements in medicine over the last few years have resulted in more reliable and accessible
diagnostics and treatment of rectal cancer. Given the complex physiopathology of this tumor, the approach
should not be limited to a single specialty but should involve a number of specialties (surgery,
gastroenterology, radiology, biology, oncology, radiotherapy, nuclear medicine, physiotherapy) in an integrated
fashion. The subtitle of this book "A Multidisciplinary Approach to Management" encompasses this concept.
We have endeavored, with the help of an international group of contributors, to provide an up-to-date and
authoritative account of the management of rectal tumor.

How to reference
In order to correctly reference this scholarly work, feel free to copy and paste the following:

Andrea Denegri, Francesco Paparo and Rosario Fornaro (2011). Crohn’s Disease and Colorectal Cancer,
Rectal Cancer - A Multidisciplinary Approach to Management, Dr. Giulio A. Santoro (Ed.), ISBN: 978-953-307-
758-1, InTech, Available from: http://www.intechopen.com/books/rectal-cancer-a-multidisciplinary-approach-to-
management/crohn-s-disease-and-colorectal-cancer

INTECH

open science | open minds

InTech Europe InTech China

University Campus STeP Ri Unit 405, Office Block, Hotel Equatorial Shanghai

Slavka Krautzeka 83/A No.65, Yan An Road (West), Shanghai, 200040, China

51000 Rijeka, Croatia FE BHIERFARK6SS HiBEFR R ARIRE I AE40582TT
Phone: +385 (51) 770 447 Phone: +86-21-62489820

Fax: +385 (51) 686 166 Fax: +86-21-62489821

www.intechopen.com



© 2011 The Author(s). Licensee IntechOpen. This is an open access article
distributed under the terms of the Creative Commons Atiribution 3.0
License, which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.




