EDITORIALS

Screening Virtual Colonoscopy — Ready for Prime Time?
Martina M. Morrin, M.B., and J. Thomas LaMont, M.D.

Many professional societies in the United States rec-
ommend screening for colorectal cancer in asymp-
tomatic, average-risk adults, beginning at 50 years
of age. Screening achieves two goals: the detection
of early-stage nonmetastatic cancers that are sur-
gically curable and the identification and removal
of benign adenomatous polyps, the precursor le-
sions of nearly all adenocarcinomas. Several ap-
proaches to screening are available, ranging from
the least expensive and least invasive, fecal occult-
blood testing, to the more costly and invasive pro-
cedures — flexible sigmoidoscopy, barium enema,
and colonoscopy. Each of these tests has inherent
strengths and weaknesses related to cost, risk, sen-
sitivity, specificity, and availability.

Fiberoptic colonoscopy, the current gold stan-
dard for screening against which other tests are

usually compared, provides very high sensitivity
(>90 percent), with a false-negative rate of approx-
imately 6 percent for adenomas of 1 cm or more in
diameter.? Flexible sigmoidoscopy is unacceptable
to some physicians and their patients because it
screens only the left side of the colon. Barium ene-
ma may be recommended as an adjunct to flexible
sigmoidoscopy for the evaluation of the proximal
portion of the colon thatlies beyond the reach of the
sigmoidoscope. Colonoscopy has substantial draw-
backs as a screening test, including the need to in-
sert an intravenous catheter for the administration
of sedatives, a recovery time of 30 to 60 minutes, and
the requirement for a driver to accompany the pa-
tient home. The total time for admission, the per-
formance of the procedure, and monitoring after-
ward is approximately two hours. Colonoscopy is
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expensive, must be performed by an experienced
specialist, and carries risks of bleeding, perfora-
tion, side effects of sedatives, and other complica-
tions, although most consider the level of risk to
be acceptable. Another problem is the relatively low
yield for an invasive test. Approximately 85 percent
of screening colonoscopies identify no clinically sig-
nificant pathology.>* As many patients will attest,
colonoscopy can be quite uncomfortable, and some
patients complain that the bowel-cleansing prepa-
ration is worse than the procedure itself. Only a
third of Americans older than 50 years of age have
been screened with sigmoidoscopy or colonosco-
py.> In contrast, 90 percent of women have had at
least one Papanicolaou test for cervical cancer,® even
though considerably fewer women die from cervical
cancer than from colon cancer.

Virtual colonoscopy (or computed tomographic
[CT] colonography) was first described in 1994 as
anoninvasive test for the examination of the colon-
ic lumen for polyps and cancers.” The test requires
the same bowel-cleansing preparation as conven-
tional colonoscopy, as well as the insertion of a rec-
tal tube and the insufflation of air or carbon diox-
ide to distend the colon. Sedation is not required,
and the time required for the procedure is approxi-
mately 10 to 15 minutes, with an additional 15 to
30 minutes for the interpretation of the study. Typ-
ically, two-dimensional CT images are examined
and can be further processed with the use of com-
mercially available software programs to render a
three-dimensional display of the colonic lumen. Vir-
tual images of the entire colon can be examined seg-
ment by segment, much as they are during conven-
tional colonoscopy, in order to visualize the entire
colonic mucosa.

Most studies of virtual colonoscopy to date have
involved symptomatic patients or patients with a
moderate-to-high risk of colonic neoplasia who un-
derwent virtual and conventional colonoscopy on
the same day.®° In general, the two techniques have
shown similar sensitivity and specificity for all le-
sions of atleast 10 mm in diameter. Until now, the
moderate sensitivity and specificity of virtual colon-
oscopy in populations with a low prevalence of co-
lorectal neoplasial®.11 and the wide range of sensi-
tivities found even in populations with a high or
moderate prevalence of such neoplasia®®*? have
raised doubts about its potential for screening for
cancer. Factors such as suboptimal preparation of
the colon, the limited experience with this new pro-
cedure among radiologists, and operator depen-

dence as reflected by high interobserver variability
all diminish its performance and reproducibility.
The currently accepted clinical uses of virtual colon-
oscopy include the evaluation of patients who have
undergone incomplete conventional colonoscopy,
patients with obstructing colorectal cancer, and pa-
tients whose medical problems make them unsuit-
able for conventional colonoscopy; current uses
generally do not include the screening of asymp-
tomatic persons.

In this issue of the Journal, Pickhardt and col-
leagues™ report the largest prospective evaluation
to date of virtual colonoscopy as a colorectal screen-
ing test; the study involved 1233 asymptomatic
adults who underwent virtual colonoscopy and
same-day conventional colonoscopy. More than 97
percent of the subjects were at average risk for co-
lorectal neoplasia. Six experienced radiologists
based at three medical centers performed virtual
colonoscopic examinations using a three-dimen-
sional endoluminal display for the initial detection
of polyps. Each patient underwent conventional
colonoscopy performed by an experienced colonos-
copist who, after the visualization of each colonic
segment, was shown the results of the patient’s vir-
tual colonoscopy for that segment; the endoscopist
could then reexamine each segment if those results
suggested that polyps measuring at least 5 mm in
diameter had been missed on conventional colon-
0scopy.

Adenomas 10 mm or more in diameter were
found in 3.9 percent of patients, and two contained
adenocarcinoma. The sensitivity of virtual colonos-
copy in an analysis according to the polyp was 92.2
percent for adenomatous polyps of 10 mm or larg-
er, 92.6 percent for adenomatous polyps of 8 mm
orlarger, and 85.7 percent for adenomatous polyps
of 6 mm or larger, as compared with 88.2 percent,
89.5 percent, and 90.0 percent, respectively, for con-
ventional colonoscopy performed by colonosco-
pists who were unaware of the results on virtual co-
lonoscopy. The negative predictive value of normal
findings on virtual colonoscopy was more than 99
percent for polyps of at least 8 mm. If a threshold
polyp size of 10 mm had been used, 7.5 percent of
the patients who underwent virtual colonoscopy
would have required referral for polypectomy; with
a threshold of 8 mm, the proportion would have
been 13.5 percent; and with a threshold of 6 mm, it
would have been 29.7 percent. Virtual colonoscopy
identified 55 polyps of 5 mm or more in diameter
that were not detected on initial colonoscopy, 21 of
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which were adenomatous and at least 6 mm in di-
ameter, including one 11-mm malignant polyp. The
average time spent by patients undergoing virtual
colonoscopy was 14 minutes — approximately half
that required for conventional colonoscopy — and
the average time required for the interpretation of
virtual colonoscopic studies was less than 20 min-
utes. Virtual colonoscopy also permitted the detec-
tion of five asymptomatic cancers outside of the
colon, as well as aortic aneurysms and renal and
gallbladder calculi.

A number of factors may explain these impres-
sive results. First, it is worth noting that the tech-
nique described by Pickhardt and colleagues dif-
fers from that used in previous studies. The authors
used water-soluble and barium contrast material
to tag residual fluid and retained stool, thereby en-
abling the imaging software to digitally remove all
opacified fluid and stool from the image by a pro-
cess known as electronic cleansing. All virtual co-
lonoscopic studies were performed with the use
of multidetector CT scanners, which permit faster,
higher-resolution imaging than the single-detec-
tor scanners that have been used previously.

Second, the calculation of the sensitivity of vir-
tual colonoscopy was based on the 210 adenomas
of 6 mm or more in diameter and did not include
the 134 nonadenomatous (mostly hyperplastic) pol-
yps 6 mm or larger that were detected. The authors
classified nonadenomatous polyps as false posi-
tive results, because they are not associated with the
risk of cancer and are not the target of screening.
Mostvirtual colonoscopic studies define all polyps,
notjust adenomas, as true positive findings. Some
studies have suggested that the rate of detection
of hyperplastic polyps with virtual colonoscopy is
lower than that for adenomas, 3.9 possibly because
the former are more likely to be effaced when the
colon is distended with air. Consequently, the ex-
clusion of hyperplastic polyps may have resulted in
higher estimates of the sensitivity of virtual colon-
oscopy. At the same time, the classification of hy-
perplastic polyps as false positive findings resulted
in lower estimates of the specificity of virtual colon-
0SCcopy.

Finally, the authors suggest that their use of a
primary three-dimensional approach for the detec-
tion of polyps rather than the currently accepted
two-dimensional approach with three-dimension-
al imaging used only to resolve uncertainties may
have contributed to their high detection rates.***>
Alternatively, their excellent results may reflect the

vigorous bowel preparation and electronic cleans-
ing, rather than the nature of their interpretive tech-
nique. Indeed, their findings suggest that if optimal
bowel and electronic cleansing are combined with
state-of-the art multidetector imaging, the effects of
operator dependence and interobserver variability
in the interpretation of virtual colonoscopic imag-
es can be minimized. The authors report excellent
interobserver agreement for polyps of 6 mm or more
in diameter at all centers, and four of the six radiol-
ogists had read only 25 to 100 virtual colonoscopic
scans before the study began. These findings are
notable and may be critical in terms of determining
whether virtual colonoscopy can successfully move
beyond its current sphere in academic centers to be-
come a feasible screening service for colorectal can-
cer in community-based radiology departments.

This study suggests that virtual colonoscopy can
detect polyps of 6 mm or larger as accurately as con-
ventional colonoscopy in a population with a low
prevalence of colorectal neoplasia. Indeed, virtual
colonoscopy allowed the detection of lesions that
were missed on conventional colonoscopy. One crit-
ical issue that remains unresolved is the choice of a
polyp-size threshold for virtual colonoscopy that
should trigger referral for conventional colonosco-
py- One model suggested by Pickhardtetal. is to of-
fer virtual colonoscopy as an initial screening pro-
cedure and refer all patients with polyps larger than
a predetermined size limit for same-day convention-
al colonoscopy, thereby taking advantage of the pre-
pared colon. This approach would require that the
radiologist quickly provide the endoscopist with
the results of the virtual study. Obviously, this strat-
egy would require close coordination between radi-
ologists and endoscopists and would place a heavy
demand on screening centers if large numbers of
patients were to have virtual colonoscopy as the ini-
tial procedure.

The referral of all patients who were found on
virtual colonoscopy to have a polyp of 10 mm or larg-
erwould probably result in the detection of nearly
all cancers and eliminate the need for a large num-
ber of screening colonoscopies. However, some
physicians and patients might be unwilling to wait if
asmaller polyp were identified on virtual colonos-
copy, for fear of delaying the removal of a small can-
cer. The current study does not provide any data that
would support an evidence-based surveillance strat-
egy for the follow-up of smaller polyps that are not
removed. Decisions regarding the use of virtual co-
lonoscopy as a first-line screening test will also re-
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quire more information on its cost and the willing-
ness of third-party payers to cover reimbursement.

Although almost 70 percent of the patients in
the study by Pickhardt et al. found their virtual co-
lonoscopic examination more acceptable than con-
ventional colonoscopy, when they were asked to
state their preference for a future screening test,
only 50 percent chose virtual colonoscopy, as com-
pared with 41 percent who chose conventional co-
lonoscopy. This may reflect the reality that although
many patients are attracted by a convenient, faster,
less invasive, and safer virtual screening test, a sub-
stantial proportion may still opt for conventional
colonoscopy because it allows suspicious lesions
to be detected and removed in a single procedure.

In conclusion, the performance of virtual colon-
oscopy in this asymptomatic screening population
is impressive, with detection rates for adenomas
similar to those achieved with conventional colon-
oscopy. If the results of this well-designed study
are reproducible on a wider scale, and if the impor-
tant questions regarding the appropriate size thresh-
old and the surveillance of smaller polyps can be re-
solved, then screening virtual colonoscopy is ready
for prime time.

From the Department of Radiology (M.M.M.) and the Division of
Gastroenterology (J.T.L.), Beth Israel Deaconess Medical Center,
Harvard Medical School, Boston.
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