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New fissure-attached nodules in lung cancer screening: more
practical implications from the NELSON study?
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The Dutch-Belgian NELSON trial recently confirmed that
screening for lung cancer with low radiation dose computed
tomography (LDCT) reduces lung cancer mortality (1).
This is a major contribution and has been long-awaited
by some countries to support calls for implementation
of screening programmes. NELSON has also provided
invaluable information about pulmonary nodules and how
they should be managed—applied by guideline development
committees both in the context of screening and when they
are detected incidentally. The volume-based evaluation
of nodules allows relatively accurate determination
of the baseline risk of malignancy and more accurate
assessment of growth (2). The findings have influenced the
recommendations in 2 key guidelines (3,4).

Perifissural nodules (PFNs) are widely considered benign
findings, usually corresponding pathologically to benign
intrapulmonary lymph nodes (5). Guidelines recommend
that these nodules are not followed unless there are atypical
features or when they are not true PFNs (3,4). Typical
PFNs are located within 1 cm of a fissure or pleural surface,
and are small, solid in appearance with a smooth margin
and a triangular or lentiform shape (Figure I) (5). Atypical
PFENss either have typical appearances but are not associated
with a visible fissure, or have one convex side, and
another rounded. Non-PFNs include nodules with other
appearances, such as a spherical appearance, or spiculation.

Non-PFNs should be treated in line with guidance for
other pulmonary nodules.

In a new paper by Han et 4/., the subject of new (incident)
fissure-attached nodules is addressed (6). The nodules
were detected in any one of 3 incident screening rounds. A
total of 1,484 new solid nodules were found, of which 107
were fissure-attached and 97 were evaluated in the final
results (in 95 participants) (6). These were assessed by two
independent NELSON radiologists for features of ‘typical
PFN’, ‘atypical PFN’ or ‘non-PFN’. Where there was
discordance in the opinion a third NELSON radiologist
arbitrated. Fifty-eight (60%) of all fissure attached nodules
were PFNs, with 42 (43%) typical, 16 (17%) atypical, and 39
(40%) non-PFNs. Only 4% of new nodules were typical or
atypical PFNs, substantially fewer than at baseline (23%) (5).
Overall, in NELSON, of the 7,557 participants, 50.5% had
a total of 8,623 non-calcified pulmonary nodules, of which
98.0% were solid at the baseline scan, so overall, new PFNs
comprised only 0.6% of all nodules detected in the trial over
5.5 years (7). No typical or atypical PFNs were malignant
but 25% of the non-PFNs were malignant (compared to
only 2% at baseline). Non-PFNs were significantly larger
than both the PFNs and benign non-PFNs: malignant non-
PFNs had a median volume of 108 mm’ (equivalent and
mean diameter of 6 mm) compared to 51 mm’ (equivalent
and mean diameter of 5 mm) for benign non-PFNss.
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Figure 1 Radiological features of PFNs (de Hoop ez al., with permission). PFNG, perifissural nodules.

The investigators acknowledge that the findings are
limited by the relatively small numbers of PFNs. They
note that several other studies have reported that all PFNs
are benign. However, they cite one much larger study
using National Lung Cancer Screening Trial (NLST) data
enriched with malignant nodules (8). This study included
316 potential PFNs of which 70 were malignant (a much
higher rate than in clinical practice, even for solid non-
calcified nodules). Although malignant nodules were
“misclassified” as PFNs and atypical PFNs, the main
findings were that the 6 expert radiologists who evaluated
the nodules were unable to agree. Agreement by 2 or more
radiologists was only reached for 42% of PFNs and 32%
of atypical PFNs. Agreement by all 6 radiologists was
found in 2% and 0% respectively. This is despite including
only those studies with <2 mm slice thickness. It is likely,
therefore, that the accuracy of the assessment of nodules is
of paramount importance.

So how may the findings from the NELSON trial once
again influence practice and what further work needs to be
done? Firstly, it is likely that typical PFNs found on incident
imaging are similar to those found at baseline in terms of
the rate of malignancy, provided that they are correctly
classified. The number of atypical PFNs (16 nodules) was
probably too small to make a similar conclusion so, follow-
up of these nodules, either as part of ongoing screening,
or by interval scanning should continue as currently
recommended.

Secondly, the study shows the benefit of accurate
classification achieved by a combination of expertise,
consensus and high-quality imaging. In the NELSON
trial high quality images were double-reported, with
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arbitration by a third radiologist. Furthermore, the image
reconstruction was more favourable than that in the NLST
and the use of semi-automated volumetry was routine. The
importance of this volumetric segmentation is reinforced
yet again in this study by the fact that malignant non-PFNs
had a median volume of more than double that of benign
non-PFNs, while the diameter differences were within the
limits of interobserver variation and indeed, would not have
qualified as unequivocal growth under existing diameter-
based screening guidance (9). It is therefore essential in
clinical practice to ensure image quality is good, latest
reconstruction techniques are used, and volumetry is
employed where possible (3,4,10). Despite this, there are
only two major guidelines that mandate volumetry as the
preferred method to assess nodules (3,10). Whilst this is
principally to assess risk of malignancy and growth rate, the
images provided by the software may help radiologists to
classify fissure-associated nodules. In practice, it is unlikely
that many healthcare systems will have sufficient radiology
resource to double report each CT, either in the screening
setting, or when nodules are detected incidentally. The use
of radiographers as second readers has been suggested and
there are a variety of artificial intelligence solutions under
development (11-13). Further work needs to be done to
establish if the accurate classification of PFNs can truly
exclude malignancy. This may involve training of readers
to identify key features, the testing of Al solutions and
development of specific solutions to identify benign PFNs.
However, the nodule prevalence and distribution insights
contained in this new NELSON data sounds a note of
caution that we would do well to heed for both training and
predictive machine model development and validation. The
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overall prevalence of new fissure-attached nodules was four
times less that of baseline, but the non-PFN proportion
is double, and the proportion of non-PFN nodules that
are malignant is 14 times, that of baseline. Given how the
performance of malignancy prediction (whether human
or machine) vary with prevalence, any predictive model
must perform robustly well on both baseline and incidental
screening data before it can be considered trustworthy (14).

Thirdly, although Han er 4l. have added to the literature
supporting the benign nature of PFNs and this can probably
be extrapolated to PFNs detected outside screening
programmes, participants with a past history of cancer were
excluded, so cannot safely exclude PFNs detected in this
setting from follow-up. There is only anecdotal evidence
of a higher rate of malignancy so further case series are
needed.

Fourthly, current guidance recommends caution in larger
PFNs >10 mm in diameter. This should remain the case
since most of the PFNs in the NELSON data were smaller
than this. Although size remained the only metric that
usefully distinguished malignant from benign non-PFNs,
in practice it would seem (given the median mean diameter
of 6 mm) that the majority of malignant non-PFNs would
have required CT surveillance only, rather than a more
aggressive investigative strategy (there are no data provided
about their growth rate).

The small sample size in this study notwithstanding,
there are a few simple rules of thumb for any radiologist
evaluating new fissure-attached nodules in incident
screening rounds: (I) if it can be classified as a typical
or atypical PFN, it probably is benign; (II) if it cannot
be classified as typical or atypical, it has a 1 in 4 chance
of malignancy; (III) treat a non-PFN as any other
indeterminate nodule and use volumetry to assess its size;
and (IV) be vigilant of larger fissure-attached nodules.

"This evidence from the NELSON trial has again provided
useful reassuring information that newly detected PFNS,
like those detected at baseline, are benign. They are also an
infrequent finding, representing only 4% of new nodules
and 0.6% of all nodules detected over 5.5 years of screening.
The importance of accurate reading of scans, using experts
reaching a consensus and using the latest techniques to
assist interpretation is emphasised by this study. Training
of readers could substantially improve management of
participants in screening and patients. Further work is
needed in risk prediction for PFNs with atypical features,
including larger size, and when they are detected in people
with a previous history of malignancy.
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