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INTRODUCTION

Colorectal cancer is the second most common
cause of cancer-related death in Europe and the
United States,1,2 and is a major cause of mortal-
ity.3 In 2012, an estimated 143,460 new cases
were diagnosed with colorectal cancer in the
United States.3 The 5-year relative survival rate is
90.1%, if colorectal cancers are detected at a
localized stage. However, when it has spread to
regional lymph nodes and organs, the 5-year sur-
vival decreases to 69.2% and when it has metas-
tasized to other than regional areas, survival
decreases even further to 11.7%.3 Early detection
of colorectal cancer is therefore essential for high
survival rates. Moreover, colorectal cancer can
be prevented, as precancerous adenomatous
polyps can be detected and removed. It is

estimated that screening for colorectal cancer
can reduce colorectal mortality by more than
50%.4

Different screening tools such as fecal occult
blood tests (FOBT), barium contrast enema,
sigmoidoscopy, and colonoscopy have been eval-
uated. Among these procedures, optical colonos-
copy is the most accurate means for examining
the colon, with high sensitivity and specificity
regarding the detection of colorectal cancer and
adenomatous polyps, with polypectomy reducing
mortality rates of colorectal cancer.2,4 Neverthe-
less, moderate patient acceptance has been
demonstrated for screening programs in compari-
son with other screening methods (ie, FOBT), the
participation rate of colonoscopy is demonstrably
lower (FOBT 47%, colonoscopy 22%).5
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KEY POINTS

� Magnetic resonance (MR) colonography is a potential technique for colorectal cancer screening
because of its lack of ionizing radiation and high soft-tissue contrast, thus rendering exceptional
extracolonic assessment.

� Prerequisites of MR colonography are a bowel preparation with fecal tagging and adequate colonic
distension.

� The results of diagnostic performance of MR colonography are promising but heterogeneous,
which hampers the use of this modality as a screening tool for colorectal cancer at present.
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In the 1990s the first attempts were made to
develop an imaging-based minimally invasive
technique for the detection of colorectal cancer
and its precursors.6,7 The available structural ex-
aminations (ie, optical colonoscopy and sigmoid-
oscopy), were subject to patient discomfort,8

which led to the development of both computed
tomography (CT) colonography and MR colonog-
raphy. CT colonography was described first, and
initial attempts were challenging because of
time-consuming image reconstructions, disk-
storage capacities, and the development of
patient-preparation methods to avoid false-
positive and false-negative findings.6 Since then
tremendous progress has been made in spatial
resolution and the examination and interpretation
times of CT colonography, and it is nowadays
part of daily clinical practice.9,10 Moreover, CT co-
lonography has proved to be highly accurate in de-
tecting colorectal cancer and large lesions of
10 mm and greater. In both average-risk and
high-risk individuals, detection of precursors of
colorectal carcinoma is high: per-patient sensi-
tivity is 88% for advanced neoplasia of 10 mm or
larger in screening populations and 96% for colo-
rectal carcinoma in average-risk and high-risk
populations, findings comparable with those of
colonoscopy.11,12 This success has resulted in
the recommendation of CT colonography as a
screening tool for colorectal cancer by the Amer-
ican Cancer Society.2

The major advantage over colonoscopy and
sigmoidoscopy is that colonography (also known
as virtual colonoscopy) lacks the need of seda-
tion and a cathartic bowel preparation. More-
over, the risk of procedural complications is
lower.13

Substantially more data are available on the
diagnostic performance of CT colonography in
comparison with MR colonography. CT colonog-
raphy has the advantage of shorter examination
times, clinical availability, and lower costs.14 How-
ever, the major motivation to use MR colonogra-
phy is the lack of ionizing radiation. This issue
seems to be of lesser importance as the daily
dose of radiation with CT colonography has been
significantly reduced.15 Nonetheless, evaluation
of the complete colon without the use of ionizing
radiation would be most favorable, as ionizing ra-
diation might be a concern when used for
screening purposes.16 This aspect is especially
important because screening by colonography
most likely will not be limited to a single examina-
tion. Moreover, the excellent soft-tissue contrast
of MR imaging has madeMR colonography attrac-
tive for the evaluation of other abdominal abnor-
mality (eg, inflammatory bowel disease, which is

described in an article elsewhere in this issue by
Jordi and colleagues).
The aim of this review is to describe the current

status and potential for MR colonography in
screening for colorectal cancer.

NORMAL ANATOMY

For evaluation of the colon with colonography, the
colon is divided into 6 colon segments: cecum,
ascending colon, transverse colon, descending
colon, sigmoid, and rectum (Fig. 1). For colorectal
screening purposes, the colon is further divided
into right colon, consisting of cecum, ascending
colon, and transverse colon, and left colon, con-
sisting of descending colon, sigmoid, and rectum.
The location of the colon segments is either in-
traperitoneal or retroperitoneal. The cecum, trans-
verse colon, and sigmoid colon lie intraperitoneal,
whereas the other colon segments are retroperito-
neal and are therefore fixed to the surroundings.
This situation has an impact on the surgical
approach to removal of colon tumors but also on
the evaluation of the colon segments in dual posi-
tioning (see the section on imaging technique), as
the intraperitoneal segments especially may
displace. The colonic segments are collapsed
or slightly distended by stool under normal phys-
iologic circumstances. For evaluation with colo-
nography, distension is essential (see later
discussion).

PATHOLOGY

Colorectal cancer arises from adenomas present-
ing as luminal polyps, which are defined as

Fig. 1. Colon segments. 1, cecum; 2, ascending colon;
3, transverse colon; 4, descending colon; 5, sigmoid; 6,
rectum.
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