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Radiologists’ Imminent Demise at the Hand of Artificial

Intelligence: Not Quite Yet!
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ew topics incite as much excitement and fear in radiolo-
ngsts as artificial intelligence (AI). The initial reports of
radiology’s imminent demise at the hands of Al, however,
seem to have been greatly exaggerated. Early predictions of
the date on which radiologists would become superfluous
have long since passed. While Al algorithms may eventu-
ally take over the primary interpretative role in radiology,
and medicine in general, for now they remain an ancillary
tool that have the potential to increase radiologists’ accu-
racy and efficiency. A variety of potential uses of Al have
been suggested, including those related to interpretation,
quantification, and workflow management. This last use
in particular may have the greatest potential for near-term
rollout in actual clinical practice. With the increased vol-
umes of radiology examinations, particularly in thoracic
imaging, and a lack of a subsequent rise in the supply of
radiologists, the delay between the completion of CT ex-
aminations and interpretation has increased significantly in
many practices. Thus, the ability to identify examinations
that require more immediate attention in an automated
fashion could have a significant impact for patients requir-
ing urgent intervention. The study by Topff and colleagues
in this issue of Radiology: Cardiothoracic Imaging addresses
this idea in the context of incidental pulmonary emboli
(PE) found at routine contrast-enhanced chest CT (1).
Incidental PE are estimated to be present in 1%—4% of
routine chest CT (2) and are most prevalent in high-risk
populations, such as those undergoing cancer staging. A
variety of factors help determine the need for anticoagula-
tion in patients with PE, including the size and number
of PE, the patients underlying diagnosis, and the presence
of comorbidities. Anecdotally, however, many of these in-
cidentally discovered PE are treated with anticoagulation,
even when they only involve small vessels. This is despite
evidence that treatment of small emboli does not improve

outcomes (3). While dedicated CT-PE protocols are gener-
ally given high priority for interpretation, routine chest CT
examinations may have a significant delay between com-
pletion and interpretation given their nonurgent nature;
thus, incidental PE may undergo delay in diagnosis. This
is particularly problematic in practices with a significant
backlog of cases. Additionally, it is more likely for PE to
be missed at a routine chest CT for several reasons: (z) the
contrast material bolus is not optimized for PE detection,
() routine chest CT examinations may be performed with
a thicker section reconstruction thickness, and (¢) radiolo-
gists are focused on evaluating other abnormalities and are
not specifically focused on a PE diagnosis.

Al applied to the detection of incidental PE at routine
chest CT is a potential solution to these issues. It can flag
cases as likely having incidental PE so that rapid interpreta-
tion by radiologists can be performed. It also has the po-
tential to detect emboli that radiologists might not visual-
ize because they are focusing on another specific clinical
indication. To this end, Topff and colleagues investigated
the detection of incidental PE at routine chest CT per-
formed for cancer staging on three separate cohorts. The
first cohort underwent routine interpretation without Al
analysis (1). On the second cohort, radiologists were spe-
cifically instructed to look for incidental PE, but also did
not have the aid of Al analysis. Al assistance was applied to
the third cohort, the results of which were available to the
radiologist at the time of interpretation. The performance
of the Al algorithm was quite good, with a sensitivity of
91.6%, specificity of 99.7%, and accuracy of 99.6%. Most
(>80%) of the false-negative results of Al were in small
(segmental or subsegmental) vessels. The Al algorithm was
retrospectively applied to the two cohorts that initially did
not have Al support and detected 105 emboli, 44.8% of
which were not visualized by the radiologist at the time
of initial interpretation. It is important to note that only
16.7% of these were in proximal arteries, with the remain-
der being segmental or subsegmental in location. With
regard to the time from examination completion to inter-
pretation, the delay when using the Al algorithm was just
over 2 hours; however, without the Al algorithm the delay
averaged between 3.5 and 5.4 days.

The results of this study support the potential utility of
Al in the detection of PE at routine chest CT as a means
to decrease the time to detection and increase the detection
rate. A few important caveats must be considered, however.
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Al for Worklist Prioritization for Incidental Pulmonary Emboli at CT

First, the majority of PE detected by the Al algorithm, but not
by radiologists, were in small vessels. The clinical significance
of small emboli is questionable. Not only has a meta-analysis
demonstrated a lack of benefit in patients treated for small em-
boli (3), but there is also indirect evidence that missed small
emboli may not have a significant impact on outcomes. In a di-
rect comparison between single- and multidetector CT, the rate
of isolated subsegmental emboli was more than double in the
multidetector CT group compared with the single-detector CT
group. At the same time, the negative predictive value of clini-
cal follow-up in these two cohorts was nearly identical (4), sug-
gesting no added clinical benefit of detecting a greater number
of small emboli. In a randomized controlled trial of CT versus
ventilation-perfusion imaging for PE, the positive PE rate was
17.7% and 11.7% in the two groups, respectively (5). It is likely
that small emboli accounted for a significant percentage of this
difference. This study also demonstrated no difference in clinical
outcomes in the CT versus ventilation-perfusion cohorts. Given
that over 80% of the emboli missed by radiologists and detected
by the Al algorithm in the study by Topff and colleagues were in
small vessels, the clinical relevance of the increased rate of detec-
tion is questionable (1).

In general, the interpretation of a PE-CT is binary; PE is pres-
ent or absent. On the other hand, there are a variety of artifacts
that may mimic PE, which may lead to uncertainty in diagnosis.
In one analysis (6), a group of experts reviewed a series of posi-
tive PE-CT examinations. In retrospect, it was thought that over
25% of cases initially interpreted as positive were false-positive.
On one hand, radiologists need to report the presence of PE
regardless of their size and number, and it is a clinician’s decision
as to whether to treat the patient based on the specific risks and
benefits of that particular patient. On the other hand, radiolo-
gists determine their own individual threshold for describing a
study as positive or negative, and that threshold should probably
differ depending on the size of suspected PE. In other words,
the threshold for describing a central PE as being present should
probably differ from that of a subsegmental PE. The addition of
an Al algorithm as a “second reader” has a significant potential

to bias the radiologist’s interpretation in this respect in one di-
rection or the other. This bias might influence a radiologist to
describe a small embolus as being present, when without the al-
gorithm they would have described no PE. This is another factor
that needs to be considered in the integration of an Al algorithm
and has the potential to violate the “first do no harm” principle
of medicine.

In summary, the study by Topff and colleagues provides
thought-provoking results and suggests a clinically relevant use
of Al in the workflow of practicing radiologists (1). It has the
potential to decrease the delay in diagnosis of incidental PEs and
decrease the rate of “missed” PEs. On the other hand, there are
several complicating factors that should be considered before im-
plementation, centered around the general concepts of maximiz-
ing specificity when interpreting PE studies and not succumbing
to the potential of Al-induced bias.
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