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First do no harm in responding to incidental

imaging findings

angiogram (CTPA) for a patient with suspected

pulmonary thromboembolism. The radiology
report states that no pulmonary thromboembolism
is seen but notes an unrelated lung nodule. What
should you do with this incidental finding, or
“incidentaloma”?

You order a computed tomography pulmonary

Incidentalomas are lesions, usually asymptomatic,
serendipitously detected in patients undergoing
imaging for an unrelated reason." They occur in about
15-30% of all diagnostic imaging tests and 20-40% of
computed tomography (CT) and magnetic resonance
imaging (MRI) scans. ” Increasing use of these
imaging tests, an ageing population, and enhanced
image resolution of modern machines are driving

a surge in incidentalomas."*” How to best manage
these lesions, avoiding both underinvestigation of
potentially serious lesions and overinvestigation and
overdiagnosis of benign lesions, is often unclear.
Here we discuss the benefits and harms of detecting
incidentalomas, examine current management
guidelines, and propose recommendations for
radiologists and referring clinicians in minimising
incidentaloma-induced low value care.

Benefits and harms of early detection

Although early detection of progressive or malignant
disease is beneficial, most incidentalomas prove
benign but incur patient anxiety and harms from
investigation cascades, including complications

of invasive procedures such as biopsies, radiation

risk from follow-up imaging, and opportunity

costs and resource use for health care systems.
Incidentalomas result from an imaging modality
inadvertently screening bodily organs that were not
the target organs of interest. In this regard, imaging
of non-target organs shares several analogies with
other forms of screening (Box). Such screening

can bias towards detecting benign, asymptomatic
abnormalities. For example, in a study of CTPAs
performed in a tertiary hospital emergency
department on patients with suspected pulmonary
thromboembolism, one in four revealed an incidental
finding (pulmonary nodule or enlarged lymph gland),
whereas pulmonary thromboembolism was seen in
only one in ten patients.” On the basis of other studies,

the majority of these nodules (85% or more) will prove
to be benign.*’

So the question becomes one of risk stratification

of each incidentaloma based on patient risk factors,
clinical context and image morphology. A dense,
spiculated pulmonary nodule on a CTPA from a
58-year-old heavy smoker is likely to be malignant and
warrants intervention. However, an ill-defined soft
opacity in a 30-year-old non-smoker undergoing CTPA
would most likely be benign and intervention may
cause harm.

Despite the predominance of benign over clinically
important disease, diagnostic uncertainty, inaccurate
estimates of disease risk,"” discounting of potential
downstream harms,"' defensive medicine,” patient
and clinician fear,]3 professional norms,14 and cognitive
biases' all drive radiologists and referring clinicians
to “play it safe” and favour intervention. For an
individual, detecting and removing an incidental mass
thought to be benign but later confirmed as cancerous
is seen as a clear benefit. But at the population level,
studies showing a substantial increase in renal cancer
diagnoses over the past 20 years from increased
imaging report no reductions in cancer-related
mortality and instead increased rates of nephrectomies
for suspected cancer.'*"”

Characterising incidentalomas and assessing their
potential to progress to serious disease has proved
challenging. The reported frequency of incidentalomas
detected in the same organs varies considerably."”
This may reflect different incidentaloma prevalence

in different patient populations (eg, ethnicity and

age), or differences in how radiologists take images

of, classify and report incidentalomas. The proportion
of incidentalomas that prove malignant also varies
widely, due to variation in duration and type of
follow-up and the extent of histological confirmation
driven by investigative bias."® Less than 5% of lesions
involving brain, parotid and adrenal gland prove
malignant, whereas renal, thyroid, ovarian, pancreatic
and breast incidentalomas are classified as malignant
in 25-40% of cases.">"’ However, cancers range

from indolent or in situ to rapidly growing tumours,

so the binary cancer/non-cancer categorisation is
prognostically misleading and promotes overtreatment
of non-progressive cancers.

effective screening test, in that the imaging:

is cost-effective

Analogies between imaging of non-target organs and screening tests

Ideally, an imaging investigation which may detect an incidentaloma in a non-target organ should confer benefit similar to that of an

- accurately identifies true pathology (ie, few false positives or false negatives);

involves patients with higher disease prevalence in non-target organs;

detects preclinical disease that would otherwise progress and manifest clinically;

allows earlier administration of an effective intervention that alters the natural history of the disease;
yields a better patient outcome than would have occurred without imaging (screening); and
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Managing incidentalomas

Adpvice from radiologists to referring clinicians on how
to manage an incidentaloma should rest on accurate
risk prediction and consideration of benefit-harm trade-
offs of further investigation and procedures, patient
preferences, anticipated life span, comorbidity burden®
and resource use. Often missing is an understanding

of the natural history and prognostic features of many
incidentalomas (few long term cohort studies),21 and

of the benefits, harms and cost-effectiveness of specific
management (few controlled trials).”

Guidelines for managing incidentalomas, non-existent
for many organs, are usually directed at radiologists
and emphasise lesion size, location and anatomy in
estimating the likelihood of malignancy.” However,
this likelihood is no more quantified in most

reports than “likely benign”, “suspicious” or “highly
suspicious”. For certain lesions, such as pancreatic
cysts, “likely benign” reports will still frequently
feature recommendations for more sensitive imaging
for greater granular characterisation, serial scans to
assess structural change over time, or even whole-body
imaging to exclude metastases.” In cases involving
other organs, radiologists can issue very different
recommendations, reflecting ongoing uncertainty
around prognosis. Highly suspicious lesions, or those
with markedly elevated biomarkers (eg, prostate-
specific antigen in prostate cancer, hormonal levels

in adrenal cancers), clearly warrant intervention, but
these are the rare exceptions rather than the rule."”

Recommendations for reducing incidentaloma-
induced low value care

Avoid unwarranted imaging

Incidentalomas will be fewer if less imaging is
requested in situations where validated decision rules
can rule out certain diagnoses without the need for
imaging. In a study at one hospital, 55% of CTPAs
ordered to exclude pulmonary thromboembolism were
avoidable by using Wells scores and D-dimer assays.”
Having radiologists adopt more of a gatekeeper role

in advising what imaging should, or should not, be
ordered for certain scenarios may also reduce overuse.

Raise awareness of potential for harm

Clinicians must appreciate potential for harm from
using sensitive imaging and explicitly discuss this
with patients who are currently rarely informed of the
chance of incidental findings when radiological tests
are ordered.”

Improve incidentaloma characterisation and risk
stratification

All radiologists should familiarise themselves with
systematically developed reviews for common,
organ-specific incidentalomas that emphasise features
distinguishing benign from clinically important
lesions, according to imaging modality. Several such
reviews have recently been published.”” Multivariable
risk prediction models that integrate lesion and

patient characteristics warrant greater use, while

new machine learning-based imaging applications
may perform even better in predicting malignancy
among, for example, thyroid and lung nodules.”* At
a more basic level, when interpreting a new image,
retrieving past images or reports aids in identifying
pre-existing incidentalomas and any interval change
suggesting progressive disease. This requires greater
networking and interoperability of different electronic
radiology systems enabling seamless transfer of

such information. Radiologist access to electronic
medical records can also make relevant risk factors
more visible to radiologists (eg, smoker, past cancers)
when interpreting incidentalomas, rather than rely on
request forms which may at times be cryptic.

Optimise management recommendations

At the system level, radiologists and organ-system
specialists should collaborate in developing

explicit recommendations for managing specific
incidentalomas,’’ rather than leave such decisions to
referring clinicians. In the United States, the American
College of Radiology has established an Incidental
Findings Committee, which to date has produced 14
guidelines for incidentalomas, created by consensus

of imaging and clinical specialists.”’ When applied

to practice, in one study targeting incidental ovarian
cysts, such collaboration saw guideline adherence
increase from 50% to 80%, with overmanagement

of cases (ie, unnecessary or too frequent follow-up)
decreasing from 34% to 10%.”” At the individual
patient level, management of indeterminate lesions
could involve a multidisciplinary team of radiologist,
organ specialists and referring clinician in which
sharing of information about patient risk factors

and other contextual variables may aid radiologist
interpretation and advice and ensure timely diagnostic
work-up of incidentalomas warranting such action.”
Such efforts may be assisted by networked software
whereby standardised radiology reports, with
highlighted text relating to incidentalomas and their
management, can be transmitted to referring clinicians
and personnel tasked to ensure patient follow-up.**

Adopt conservative, specific reporting

Radiology guidelines often fail to recommend how
incidentalomas should be reported in ways that avoid
referrer confusion and anxiety.” Incidentalomas
considered likely benign should be explicitly reported
as such, with no inference of malignant potential.
Recommendations to referrers to pursue additional
imaging should, where possible, cite the relevant
guideline, while taking patient preference into account.

Include incidentaloma outcome reporting in clinical
trials

Clinical trials involving imaging tests (eg, using CT
coronary angiography to risk stratify patients with
chest pain) should capture data about identified
incidentalomas and patient outcomes resulting

from their investigation, thus providing additional
prospective data about their characteristics and natural
history.
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remedial strategies. As interpretive certainty for
all incidentalomas will remain elusive, all parties
involved may have to accept a certain level of risk
in deciding the need for further investigation.
Preventing psychological and physical harm to
patients from overdetection and overinvestigation
of imaging incidentalomas is an imperative, as

is the need to limit the opportunity costs of such
practices that may inevitably make health care
harder to access for other patients who have
greater need.
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