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Dr Helen Fenlon is a Consultant Radiologist at the Mater
Misericordiae University Hospital, Dublin, Ireland. Before

taking up the position as Consultant Radiologist in 1999,
Dr Fenlon was a Fellow in Body Imaging at
Boston Medical Center, Boston University
Hospital (Boston, Massachusetts), from 1996 to
1998, and a Staff Radiologist (Assistant Professor
of Radiology) at the same centre from 1998 to
1999. Dr Fenlon first became involved in
research into computed tomography (CT)
colonography (virtual colonoscopy) in 1996
while working with Professor Joseph T Ferrucci at
the Boston Medical Center. Since that time, she
has published many papers on the topic of CT
colonography, including a landmark paper in The
New England Journal of Medicine comparing CT
colonography with conventional colonoscopy in
1999 (1). She is currently involved in a multi-
institutional investigation of the use of computer-
assisted diagnosis for interpretation of CT
colonography studies, which is a collaboration
between the Vision Systems Laboratory at Dublin
City University, Dublin, Ireland, and the
Departments of Radiology and Gastroenterology
at the Mater Misericordiae University Hospital.
PA: Can you outline your interests in the area
of CT colonography?
HF: I began my research into CT colonography while working
with Professor Joseph T Ferrucci as a Fellow in Body Imaging at
the Boston Medical Center, Boston University Hospital, in
1996. Our initial research was funded by a Radiological Society
of North America Research and Education Fellow Award from
1997 to 1999. We initially studied a comparison of CT
colonography and convention colonoscopy in 100 patients at
increased risk for colorectal cancer. This work was published in
The New England Journal of Medicine in 1999 (1). The results of
this study showed that CT colonography provides a total colon
examination in the majority of patients and has a similar per-
formance to conventional colonoscopy for colorectal cancer
detection. Its sensitivity for large polyps (greater than 1 cm in
size) was 91%, 83% for medium-sized polyps (5 mm to 9 mm) and
55% for diminutive polyps (less than 5 mm in size). Following on
from that work, we published a number of papers on a variety of
aspects of CT colonography. These included the use of CT
colonography to evaluate the bowel proximal obstructing cancers
(2), the effect of intravenous smooth muscle relaxants on CT
colonography (3), a comparison of two-dimensional (2D) versus
three-dimensional interpretations of CT colonography studies
(4) and the use of computer-assisted diagnosis for interpretation
of CT colonography (5,6) (Figures 1 and 2).

I am currently a member of the Working Group on Virtual
Colonoscopy, which comprises a group of North American and
European radiologists with an interest in CT colonography

research, development and implementation.
This group has published a number of papers
providing guidelines for performance of CT
colonography studies, and mechanisms for
reporting and follow-up of abnormal cases (7).
I am also actively involved in CT colonogra-
phy training through the European Society for
Gastrointestinal and Abdominal Radiology
training workshops.
PA: Although CT colonography has been per-
formed in Canada, it has not yet been widely
implemented, perhaps because of the lack of
professional fees. Can you describe how the
procedure has been implemented in Ireland?
HF: CT colonography is currently only per-
formed in selected centres in Ireland. More
widespread use of CT colonography in Ireland
is limited for a variety of reasons:

• Lack of appropriately trained 
radiologists;

• Lack of private health insurance 
reimbursement; and

• Limited access to CT scanners because of competing
clinical workload.

However, despite these difficulties, the general public, pri-
mary care physicians and gastroenterologists are very enthusi-
astic about CT colonography. Indeed, many patients would
prefer to pay for this test rather than undergo other, fully reim-
bursed colorectal cancer screening tests. We have performed in
excess of 900 CT colonography examinations over the past five
years at our institution, where there is access to both private
and public multislice CT scanners. The studies that we have
performed to date include both clinical and research cases. With
regard to clinical cases, demand for CT colonography in our
institution for symptomatic patients has increased considerably
over the past five years. Patients referred for CT colonography
include those immediately following a failed colonoscopy,
patients who have had a previous difficult colonoscopy, frail
and elderly patients, patients with prosthetic valves and
patients who refuse all other colon tests. CT colonography is
performed on a limited basis for screening. According to the
guidelines of the Working Group on Virtual Colonoscopy we
do not accept self-referrals for CT colonography. On the con-
trary, we actively involve the primary care physicians and the
gastroenterologists at our institution in both patient referral
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and follow-up. We have developed a close working relation-
ship with the gastroenterologists in our hospital who welcome
this as a new and promising technique.

With increasing availability of multislice CT scanners,
greater numbers of radiologists who have the required skills for
CT colonography interpretation and a gradual acceptance of
the technique by private health insurers, it is likely that the
number of CT colonography examinations performed in this
country will dramatically increase over the next few years.
PA: When the procedure was first described, it seemed like
something out of a Star Wars movie. Now, I am more fre-
quently seeing examples of 2D static images that resemble air
contrast barium enema pictures. Can you comment on where
this will likely end up? The duration of the examination and
the duration of reading the examination seem critical.
HF: Since CT colonography was first described in 1994 (8), a
variety of different techniques for CT colonography interpre-
tation have been described. These included primary three-
dimensional reading with studies resembling an endoscopic
fly-through of the colon, primary axial 2D viewing similar to
conventional CT interpretation and 2D viewing with multi-
planar reconstructions for problem solving. It appears that the
level of radiologists’ experience and training is a more impor-
tant factor in terms of the sensitivity of the technique than the
specific mode in which the study is read. Software for CT
colonography interpretation is now a standard feature of many
CT reading stations, and is faster and significantly more user-
friendly than what was available in the early days. An average
CT colonography study can now be read in the order of 5 min
to 10 min compared with reading times in excess of 30 min
10 years ago. For the patient, the study takes approximately
10 min, and this includes time for insertion of the rectal tube
and scanning in both supine and prone positions. The net
effect has been that over the past decade, CT colonography
has become a much more acceptable test for both patients and
radiologists.
PA: Can you outline the advances in fecal tagging that may
alleviate the need for a cleansing preparation?
HF: It is well known that the most unattractive aspect of any
colon test for patients is the bowel preparation. We routinely
use a barium enema preparation (Fleet enema, Johnson &
Johnson/Merck Consumer Pharmaceuticals of Canada). This
seems preferable to the high volume preparations sometimes
used for colonoscopy (GoLytely, Braintree Laboratories Inc,
USA). We find that patients tolerate the barium enema-type
preparations better than the higher volume colonoscopy
preparations, and that they result in a drier mucosal surface
that is more appropriate for CT colonography.

Significant advances have been made in the design and for-
mulation of high-density bowel preparations with a minimum

laxative component for CT colonography, the so called ‘fecal-
tagging’ agents. These preparations require the patient to take
an oral contrast drink, usually dilute barium, for 48 h to 72 h
before the procedure. Because many of these preparations have
only a minimum laxative component, they are more accept-
able to patients than standard cathartic preparations. Patients
can go about their daily activities while taking the preparation
with little associated disruption or discomfort. Fecal-tagging
agents insure that any residual material within the colon is of
higher density than the colonic wall and pathology such as
polyps and cancers, which stand out in contrast as negative fill-
ing defects. Furthermore, software has been developed that
allows the higher density intraluminal material to be removed
electronically, so-called ‘electronic cleansing’. Preliminary
published results (9,10) suggest that fecal-tagging agents work
well with sensitivities and specificities similar to those found in
the fully prepared colon.
PA: How has the procedure been welcomed by gastroenterolo-
gists in Ireland?
HF: Most gastroenterologists in Ireland welcome the develop-
ment of CT colonography and its wider implementation. Our
gastroenterologists are currently overwhelmed by the volume
of patients coming for colonoscopy, and welcome a test that
reduces the number of negative colonoscopies required and
increases the demand for therapeutic colonoscopy. In particu-
lar, gastroenterologists recognize that CT colonography is a
useful test in selected patients, particularly those who have had
a failed colonoscopy or a previously difficult colonoscopy, or
patients with obstructing cancers. Many of our colorectal sur-
geons now request CT colonography before surgery in patients
with colorectal cancer in whom the proximal colon cannot be
adequately visualized due to the presence of a distal occlusive
tumour.
PA: Do you forsee ambulatory clinics that could offer CT
colonography and colonoscopy at the same site?
HF: As with any potential screening test, it will be necessary
to carefully examine the performance of CT colonography in
average-risk persons when performed at a community level.
Although it is clear that CT colonography provides results
comparable to colonoscopy when carried out in selected aca-
demic centres where adequate training and experience exists,
we do not know how well the technique will perform when
more widely applied in the general community. Sufficient
numbers of trained radiologists will be required. Issues of cost
and reimbursement will have to be adequately addressed. CT
colonography will have to be provided at a cost lower than
currently exists to be a feasible screening test because it is a
diagnosis-only test with a proportion of patients (one in
12 average-risk patients) requiring follow-up colonoscopy.
Standard imaging protocols will need to be agreed on and
careful mechanisms for follow-up of all abnormal results will
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Figure 1) Three-dimensional computed tomography colonography
view of a splenic flexure carcinoma (Left). Same tumour seen at
endoscopy (Right)

Figure 2) Seven-millimetre polyp seen on axial two-dimensional com-
puted tomography colonography (Left), three-dimensional computed
tomography colonography (Middle) and at conventional colonoscopy
(Right)
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be required. As with mammography, issues of quality assur-
ance and accreditation will need to be addressed. Many of
these issues are currently being addressed by the Working
Group on Virtual Colonoscopy in conjunction with relevant
professional bodies.

If CT colonography can overcome these hurdles (and I
believe it will) and if it is recognized as a valid screening test by
government health agencies and private health insurers, then
it is likely that centres with close radiology/gastroenterology
links will develop, offering both CT colonography and con-
ventional colonoscopy on the same site. This is currently the
practice in a number of American centres where a proven
track record for CT colonography performance exists and
where issues of reimbursement have been tackled.
PA: There has been concern about radiation exposure. Will
this method eventually move to the magnetic resonance imag-
ing (MRI) platform?
HF: In the early days of CT colonography, the average radia-
tion exposure per patient was in the order of 6 mSv to 8 mSv.
However, a considerable amount of work has been published
on low-dose and ultralow-dose CT colonography in which
tube outputs as low as 15 mAs to 20 mAs have been used. The
patient radiation dose has been cut significantly to the order of
2 mSv per study. This is significantly and consistently lower
than for barium enemas. While, from a radiation exposure
point of view, MRI would appear to be an attractive modality
for performing screening colonography studies, the promising
results from a small number of research studies (11,12) have
not been replicated outside of a handful of specialist academic
MR centres. Difficulties with MR colonography include image
artefacts at the air-soft tissue interface, artefacts from respira-
tion and peristalsis, the need for bowel filling with dilute
gadolinium, lower spatial resolution compared with CT, as well
as limited access to MR scanners. I do not see MRI replacing
CT for colonography anytime soon.
PA: Is this an easier screening test for colon cancer than
colonoscopy?
HF: A major plus in CT colonography is that it is well tolerated
by patients. The test requires no sedation; therefore, there is no
recovery time and patients are free to leave the department
once the examination is over. Patients’ acceptance of this
technique will also increase with the more widespread use of
fecal-tagging agents. Furthermore, the risk profile of CT
colonography is extremely encouraging. In a review of over
20,000 CT colonography examinations, there was only one
report of a significant complication, and that was a bowel per-
foration in a patient with obstructing colon cancer. This
patient was symptomatic before coming to the CT suite, and it
is likely that the preparation, rather than the procedure, resulted
in the complication.
PA: Can you comment on the costs and fees for CT colonog-
raphy versus colonoscopy?
HF: A number of papers have been published regarding costs
and fees for CT colonography (13,14). The results of these
studies are somewhat at variance with each other. The most
recent publication in the Canadian Medical Association Journal
(7) suggests that CT colonography will not be a feasible screen-
ing test if offered at the current fees. As stated previously, it is
clear that CT colonography will have to be a much cheaper test
than colonoscopy, comparable in cost to barium enema, because
a definite percentage of all patients (approximately one in 12)

will require a colonoscopy to investigate positive CT colonog-
raphy findings.
PA: In closing, can you predict the future of the procedure?
HF: In our institution, CT colonography has now replaced the
barium enema as the test of choice in all symptomatic patients.
The ability to provide CT colonography will significantly
increase with ready access to multislice CT scanners, all of
which are now equipped the appropriate workstations for CT
colonography interpretation. As exposure to CT colonography
increases in the radiology community and training courses for
CT colonography interpretation are more widely available, it
is likely that radiologists will acquire the necessary skills to
read these studies. The consensus of the Working Group on
Virtual Colonoscopy is that CT colonography can now be per-
formed at selected centres for screening for colorectal cancer
where there is a proven track record and where a proper mech-
anism for follow-up of abnormal patients exists. If the currently
achievable results in these centres can be more widely applied,
then CT colonography may become an important screening
test for colorectal cancer. This remains somewhat in the future,
however, because issues of cost, reimbursement and approval
from government health care bodies remain.
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