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Managing Incidental Findings

Valeria Makeeva, MD; Kirsten Schofield, MS; Melissa Davis, MBA, MD; Nadja Kadom, MD

An incidental finding, also re-
ferred to as an incidentaloma, is a
mass or lesion detected on diagnos-
tic imaging studies performed for
an unrelated reason.! For example,
a pulmonary nodule discovered on a
computed tomography (CT) angio-
gram of the chest for a suspected
pulmonary embolism is considered
an incidental finding.?

Radiologists recognize that ensur-
ing appropriate follow-up for inci-
dental findings is highly important.
Those that require additional action
are referred to as an actionable inci-
dental finding (AIF, Figurel). Approx-
imately 65% of all incidental findings
are AIFs; among these, a diagnosis
is confirmed in approximately 45%
of patients.® The incidence of cancer
among all incidental findings com-
pleting follow-up is 2.3-4.5%.%°

In this review, we discuss the
nature of AIFs and how radiologists
supported by information technolo-
gy (IT) tools can best manage them
to achieve better patient outcomes.

Best Practices for Managing
AlIFs

Managing AIFs is complex; ensur-
ing completion of any recommended
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follow-up is vitally important (Figure
2). The process starts when the ra-
diologist detects and determines that
a lesion on an image is an AIF and is-
sues a recommendation for follow-up
review, which is then accompanied by
a closed-loop result communication
to clinicians. Follow-up is tracked and
documented upon completion.

Closing the Loop on Result
Communication

An important concept in managing
ATF is “closing the loop.” This consists
of conveying the specified information
to a recipient, the recipient acknowl-
edging receipt of the information and
requesting clarification if necessary
and, finally, the original sender
confirming that the information
received is well understood.® Closed
loop communications, including the
names of the sender and recipient, are
documented in the radiology report or
patient chart and include the names of
both the reporter and recipient of the
information, date, time, and means of
communication.”

Closed-loop communication with
respect to AIFs may be accomplished
verbally or through electronic
communication technologies that
can automatically confirm that
the results were read by the recip-
ient. Such technology can reduce
the notification time of abnormal

results, increase the rates of lab and
pathology follow-up, and improve
communication of these results.®

Evidence-based Follow-up
Recommendations

Evidence-based documents guide
radiologists in identifying findings
that do or do not require follow-up.
They also help radiologists issue
follow-up recommendations with
regards to imaging modality and fol-
low-up time intervals. Evidence-based
guidance can prevent unnecessary
follow-up tests, thereby decreasing
patient anxiety and financial burden
on patients and society.’

Many medical societies and the
American College of Radiology (ACR)
have developed documents to guide
management of various incidental
findings.’* When the evidence base for
some existing guidance documents
is weak, or when there is no evidence
to inform management, radiologists
can collaborate locally to develop
standardized recommendations based
on local expert opinions.' Otherwise,
radiologists have to rely on their own
experience and level of confidence.

Effectiveness of Follow-up
Recommendations

The wording and placement of
follow-up recommendations in the
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Figure 1. Terminology used for various imaging findings. Terminology has an important function in linking types of findings to means of communication
by which these results should be reported. In this framework, an actionable finding is any finding that benefits from a non-routine result communication
method. An actionable incidental finding (AIF) is one that benefits from non-routine result communication (bolded font) but is not a critical finding.
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Figure 2. Tracking workflow. The workflow starts in Phase 1 when the radiologist issues a follow-up radiology report can affect how likely

recommendation and signs the report. In Phase 2, a dedicated tracking team uses natural language
processing tools to identify reports containing follow-up recommendations and enters them into a . .
tracking system. A due date is determined based on the report signature date and the recommended gage patients in the process.
follow-up time interval. Phase 3 starts after a recommendation has passed its due date. The tracking Follow-up recommendation lan-
team reviews patient charts to ascertain completion of recommended follow-up. If completion has not
been documented and no rationale is provided, the tracking team alerts providers and/or patients to

they are to be completed and to en-

guage should be clear and concise.

the missing follow-up and/or to schedule the follow-up. The process ends when follow-up has been Statements like, “If clinically indicat-
completed (adapted from Irani 2020).4 edJ follow_up CT could be pe;formed
in 4-6 weeks to document resolution,”
Radiologist issues . limit clinicians’ ability to judge the
: Report signed ; :
f/u recommendation necessity of follow-up and lead to

low follow-up rates.’>™® On the other
. : . y hand, recommendations that pre-

' 1 cisely identify the lesion in question,
Regular report search for| | Enter in the recommended modality, and
followu trackin Calculate | time interval can result in higher
P : 9 due date ‘ completion rates.’>" Detailed recom-
recommendations system

mendations should be placed in the

| Impression section of the radiology
report, where they can be easily
seen and noted by clinicians. ' For

example, a section in the radiology
Flu completgd OR . @ report reading, “Recommendation:
reason for not pursuing completion Right upper lobe pulmonary nodule
Due date . :
bod . follow-up with a CT in 3-6 months to
reacne Flu qontaCt provider/ assess stability,” is more useful than
overdue patient & schedule f/u “follow-up to assess stability”515
Patient engagement plays an
important role in ensuring that
follow-up is completed. With passage
c;::;'; ttlcc))n @ of the 21* Century Cures Act, patient
New f/u aciess toltest results anci) chn'lcalb t
recommended no fes n.o onger p(?ses a arrler,. u
their highly technical language is
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inaccessible to most patients.'® In the
emergency room and some radiology
settings, results may be discussed
directly with patients.'*” This helps
ensure that patients fully understand
the findings and their next steps.**
Similarly, placing Info-RADS messag-
es in radiology reports is an effective
way to convey the nature of imaging
results and whether any further steps
are necessary.’® These messages indi-
cate to patients either that the results
are normal and no additional steps
need to be taken, or that there was a
non-emergent finding for which the
patient should contact their provid-
er to discuss next steps.’® Sending
radiology results to patients, as is
mandated in states such as Pennsyl-
vania for AIFs, without providing an
opportunity to ask for clarification,
can risk increased patient distress
that could in turn decrease patient
willingness to pursue follow-up.®t

Closing the Loop on Timely
Follow-up Execution

Tracking systems can be used to
check whether follow-up has been
completed or deemed clinically ob-
solete, as well as to intervene when it
has not been completed as required
(Figure 2).452

About 30% of follow-up recom-
mendations lack confirmation of
completion, posing a significant safe-
ty gap for patients and providers.?*
The effectiveness of tracking systems
in diminishing this safety gap is well
documented. For example, a tracking
system for incidental lung nodules
reduce the missed follow-up rate
from 74% to 10%.* Mammography
reminder systems increase the like-
lihood of obtaining a mammogram
by 50%.% At a single institution, AIF
tracking systems increased follow-up
completion rates from 43% to 71%.%

Tracking Process and IT Tools

Many strategies are becoming
available to simplify and make
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ATF management more effective
and efficient.

Accessing Evidence-based
Guidance

Some strategies focus on making
evidence-based guidance accessible
to radiologists when they are issuing
their reports. Low-fidelity strategies
using either no or simple IT tools,
fall into three categories: physical
or verbal reminders, electronic
references, and enhanced reporting
templates.” Radiologists may access
guidance documents as abbreviat-
ed hard copies their workstation.
They may learn about guidance
documents during monthly case
conferences or through designat-
ed “guideline champions” who
work with clinical teams to sustain
guidance-based incidental findings
management.”? Electronic guide-
line references may also be embed-
ded within reporting systems, where
radiologists can easily access and
review them.***® In “enhanced radiol-
ogy reporting,” the report includes
more detail, such as the probability
that a lung nodule is cancer, and
a reference to the follow-up rec-
ommendation.*»*

Although these simple strategies
are an improvement over baseline,
they typically yield inconsistent
results owing to their reliance on
individual radiologist practices. It is
conceivable that practice standardiza-
tion across the radiology enterprise
using more sophisticated technology
would be more successful.?*¢%

Tracking Systems

Several US radiology practices use
hybrid tracking systems that employ
a mix of staffing and advanced IT
tools (Figure 2).*

These systems may identify reports
containing follow-up recommenda-
tions either by asking radiologists to
flag reports with specific searchable
phrases (eg, “#follow”) or by having

tracking staff search independently
for keywords and phrases.* These
tools may work manually or employ
natural language processing (NLP)
capabilities. The tracking team
manually enters incomplete follow-up
cases into an electronic database, and
IT tools may be used to determine

the date by which a given follow-up
should be completed.* For overdue
cases, the responsibility for ordering
follow-up care is typically reassigned
to the clinical team. %%

Tracking system scalability
remains a challenge, owing mainly
to the need for support staff. No con-
sensus currently exists among med-
ical specialists and administrators
regarding responsibility for oversight
and financial accountability for
tracking systems.* As an unintended
consequence, underfunded tracking
programs may focus only on a hand-
ful of incidental finding categories,
such as lung nodules.?*!

Natural Language Processing

Natural language processing has
emerged as a promising building block
towards full automation of tracking
systems.*% NLP-enabled applica-
tions can extract information from
radiology reports and identify text that
represents either AIFs or follow-up
ecommendations.** Currently, NLP
tools can identify radiology reports
with follow-up recommendations
entered into a tracking system, but
chart review and additional follow-up
actions still require dedicated staffing.

Fully Automated Tracking

Full tracking automation would be
able to mine reports for AIFs based
on descriptors used by the radiologist;
insert appropriate follow-up recom-
mendations into the report; transfer
cases into a tracking data base, search
electronic medical records for fol-
low-up completion; send reminders
for any pending follow-up; assist with
scheduling, and issue a final alert
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should a completed follow-up not be
identified. While some NLP-based
methods have been developed, dash-
board review, closed-loop provider
and/or patient messaging systems,
and scheduling tools, and compre-
hensive tools supporting the entire
tracking process for the breadth of in-
cidental finding types remain lacking.

Future Directions

Ensuring completion of follow-up
recommendations for AIFs is im-
portant, given the large number of
patients affected and the relatively
high yield of clinically relevant di-
agnoses in this cohort. Missing such
diagnoses, particularly with respect
to cancer, is devastating for patients
and represents a medicolegal risk to
radiology practices.

Several studies have shown the
feasibility of tracking systems for
radiology follow-up recommenda-
tions, resulting in significant im-
provements in follow-up completion
rates. However, the development of
IT tools that support each step of the
tracking workflow and that can easily
be integrated with existing workflow
technologies are urgently needed
to make tracking programs more
affordable and reliable. Tracking
systems largely do not meet patients’
needs, thereby limiting patient
engagement and compliance with ra-
diology follow-up recommendations.
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