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Aim
To determine the agreement of manual and semi-automatic
(SA) diameter and volume measurements of nodules found
in low-dose computed tomography lung cancer screening.

Methods
Baseline data of 2,240 solid intermediate-sized nodules
(volume 50-500mm3) in 1,498 Dutch-Belgian NELSON
trial participants were used. Extrapolated volume based on
semi-automatic (SA) maximum diameter and mean of
maximum transversal and perpendicular diameter were
compared to SA volume measurements by Bland-Altman
plots. Analyses were repeated by margin (smooth, lobu-
lated, spiculated, and irregular) and shape (spherical or
non-spherical). In 100 randomly selected nodules, dia-
meters were measured manually by two independent radi-
ologists, and compared to the SA diameters.

Results
Median participant age was 59-years (interquartile
range:8), 14.2% were women. Compared to SA volume,
volume extrapolated from SA mean or maximum dia-
meter led to mean overestimation of 47.2% (95%-confi-
dence interval (CI): 44.7-49.7%) and 85.1% (95%-CI:81.2-
89.0%), respectively. For irregular and non-spherical
nodules, mean overestimation was higher; 161.7% (95%-
CI:131.7%-191.8%) and 168.9% (95%-CI:155.2%-182.5%),
respectively. Manual diameter measurement overesti-
mated SA maximum diameter by ≥10% in 44% (44/100)

and underestimated by ≥10% in 18% (18/100) of the
nodules. Using a 10-mm criterion for referral, SA maxi-
mum diameter measurements of indeterminate nodules
would have led to direct referral in 7.9% (177/2240).
Manual measurements would have led to 31% (31/100)
referrals.

Conclusion
The agreement between manual and SA diameter, as
well as between volume extrapolated from SA diameter
and SA volume is poor. Applying manual and SA dia-
meter measurement in CT lung cancer screening leads
to a substantial shift in nodule stratification compared
to SA volume measurements.
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