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EDITORIAL COMMENT

he Dilemma of
ncidental Findings on
ardiac Computed Tomography*

ark A. Hlatky, MD,†
arlos Iribarren, MD, MPH, PHD‡

tanford and Oakland, California

earby noncardiac structures are in the field of view whenever
patient undergoes cardiac computed tomography (CT) to
easure coronary calcium or to perform a noninvasive coronary

ngiogram. The potential availability of this information cre-
tes a clinical dilemma, with experts weighing in on different
ides. Some contend that a full interpretation of a cardiac CT
can should include a careful examination of noncardiac struc-
ures; in particular, most radiologists believe that every image
hould be interpreted completely (1). Others believe that
xamining noncardiac structures turns up too many incidental
ndings of uncertain clinical significance (“incidentalomas”),
hich leads to more harm than good because additional testing

ncreases risk, cost, and patient anxiety (2,3). These experts caution
hat physicians should be guided by the principle of “first of all, do
o harm.” This controversy over the approach to incidental
ndings resulting from advanced imaging procedures is not

imited to cardiac CT, as similar vexing questions have been raised
bout brain, abdominal, and whole body imaging (2).

See page 1533

In any debate, it is important to separate solid facts from
pinions and beliefs. Case series of cardiac CT examinations
erformed for a variety of indications (coronary calcium mea-
urement, coronary CT angiography to evaluate chest pain)
nd using different techniques (electron beam CT or multide-
ector CT, small or large field of view, lung windows or not)
ave consistently reported that noncardiac incidental findings
re remarkably common, ranging between roughly 20% and
0% of individuals (4). Most of these incidental findings had
o proven clinical or prognostic significance, but a few have

mmediate clinical importance. In roughly 10% to 20% of

Editorials published in the Journal of the American College of Cardiology reflect the
iews of the authors and do not necessarily represent the views of JACC or the
merican College of Cardiology.
†From the Stanford University School of Medicine, Stanford, California; and
fi
he ‡Division of Research, Kaiser Permanente of Northern California, Oakland,
alifornia.
ndividuals, there are incidental noncardiac findings of uncer-
ain significance that cause a recommendation to have
ollow-up with further tests and observation (5–11). The
ariation among studies in the proportion of “clinically signif-
cant” incidental findings is due, in part, to patient characteristics
e.g., older age and smoking history increase the likelihood of
ncidental findings), and in their definitions of “clinical signifi-
ance” (4). Very few studies have followed patients to document
ubsequent clinical outcomes related to incidental findings.

The greatest concern is that an incidental finding on
ardiac CT might represent an early lung cancer. Pulmonary
odules are quite common on CT scans, especially small
odules (�5 mm) when the lung fields have been examined

n detail by an experienced radiologist. Since most pulmo-
ary nodules are benign (12), the use of CT scans to screen
or lung cancer is very controversial (13,14). Observational
ata have been interpreted by some investigators as showing
T screening for lung cancer to be highly effective (15), and
y other investigators as showing that it has no effect on
utcomes (16). A large randomized trial of CT screening for
ung cancer is underway and will provide unbiased evidence
n this important issue. In the meantime, the clinical
uidelines of all major societies advise against the use of CT
cans to screen for lung cancer.

If CT screening for lung cancer is widely regarded as
nwarranted, should the lung fields on cardiac CT be
earched for pulmonary nodules and other noncardiac find-
ngs? One argument is that since it is the standard of care to
xamine the noncardiac structures seen on a standard chest
-ray, it should be routine to examine noncardiac structures
n a cardiac CT (1). This analogy is imperfect, however,
ecause the lung fields on a chest X-ray are “in plain sight,”
ut on a cardiac CT scan, the field of view reviewed has to
e enlarged and the settings manipulated to examine the
ung fields fully. Another line of argument is that physicians
ave an obligation to extract the maximum information
rom any test. However, physicians are not obliged to
xtract all possible information from a blood, gene, or tissue
ample, so should they be obliged to process imaging data to
xtract all possible information? In our view, the issue is not
hether data can be collected, but whether the information

t provides has clear value to the patient, as it is the
hysician’s duty to act in the patient’s best interest. This is
n empirical question about the clinical outcomes of testing,
nd we need reliable data about the consequences, good and
ad, of searching for incidental noncardiac findings on
ardiac CT scans. Only recently have studies reported on
ubsequent medical testing and clinical outcomes of non-
ardiac incidental findings on cardiac CT.

In this issue of the Journal, MacHaalany et al. (17) report
heir 18-month follow-up of a cohort of 966 patients who
nderwent coronary CT angiography at a single center in
anada. They found 1 or more noncardiac incidental finding

n 42% of the patients, but in only 12 patients (1%) were these

ndings judged to be “clinically significant.” A further 68
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atients (7%) had “indeterminate findings” requiring follow-
p, 47 of whom had 1 or more noncalcified pulmonary nodule.
verall, the 80 patients with either a “significant” or “indeter-
inate” incidental finding had 87 follow-up CT scans, 9

iopsies, and assorted additional studies and consultations, leading
o a cost of $1,038 per patient for further evaluation (not including
ny treatment costs). One patient had a serious complication from
transthoracic biopsy that required hospitalization. On the benefit

ide of the balance, 3 lung cancers were found on follow-up CT
cans (but none was seen on the initial CT scan!).

This mixed experience of MacHaalany et al. (17) is similar
o that of other investigators. We found incidental noncardiac
bnormalities in 190 (41%) of 459 healthy, asymptomatic
ubjects age 60 to 69 years undergoing cardiac CT as part of a
esearch study to measure coronary calcium (18). Noncalcified
ulmonary nodules in 81 individuals (18%) were followed up
ith an average of 1.3 additional chest CT scans over the

ubsequent 24 months (19). We found no lung cancers, and
either of the 2 nodules that increased in size on follow-up was
hown to be malignant (19). Similarly, Onuma et al. (20)
ound noncardiac abnormalities in 292 (58%) of 503 patients
ndergoing coronary CT angiography for a variety of indica-
ions, 114 of whom (23%) required further follow-up. Over the
ubsequent 6 months, 75 patients had additional tests, includ-
ng 24 CT scans. Two lung adenocarcinomas and 2 breast
ancers were ultimately documented.

mplications

t is clear that noncardiac incidental findings on cardiac CT
tudies are very common and lead to additional diagnostic
ests, increased risk from radiation exposure and biopsies,
nd definite costs. The potential benefits of these findings
re small yet real, and the balance of risks, costs, and benefits
s difficult to assess. It is likely that the value of examining
oncardiac structures is less among asymptomatic individuals
eing evaluated for coronary calcium than it is among symp-
omatic patients undergoing coronary CT angiography, who
ay have a noncardiac source of their chest pain (9).
Since there is no professional consensus about the ap-

roach to reading cardiac CT scans for noncardiac findings,
e suggest that the patient’s concerns and preferences

hould be taken into consideration, as they would in any
close call.” The pros and cons of examining noncardiac
tructures could be presented fairly to the patient as part of
he informed consent process. The patient should under-
tand that incidental findings are common and usually of no
linical importance, but that there is roughly a 10% chance
hat they will need further follow-up tests to evaluate an
ncidental finding. There is a small chance (�1%) of finding
n early cancer, but no proof that patients’ survival would be
mproved, and most professional societies do not recom-

end screening for cancer with a chest CT. After being
roperly informed, the patient could then choose whether to
opt in” or “opt out” of having the noncardiac structures

xamined to search for incidental findings.
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