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At first glance, screening for lung cancer is straightforward. 
You can find lung cancer at an early stage with a CT scan, 
so if you do a lot of CT scans you will save a lot of lives. 
However, the devil is in the details. One of the problems is 
that a chest CT detects nodules in many patients; deciding 
when a nodule is just background noise or warrants closer 
attention is an important component of the screening 
process. Nuances of how to do this are still being developed.

Study design

A recent paper by Henschke et al. (1) published in European 
Radiology is worth attention as it provides data that defines 
important nuances related to screening for lung cancer. 
This study examines data from 65,372 baseline and 74,482 
annual repeat screenings in the International Early Lung 
Cancer Action Program (I-ELCAP) experience from 1992–
2014. This is a prospective systematic database of a multi-
institutional experience in CT screening for lung cancer. 
The study focused on differences in the nature of cancers 
first noticed in a baseline vs an annual repeat CT scan. 

The cancer screening setting is inherently different than 
the usual care setting in which cancers are found (i.e., due to 
symptoms). Screening aims to detect (i.e., diagnose) a cancer 
well before it would lead to symptoms; this difference in the 
time of diagnosis is known as the lead time. Even if there 
is no effective treatment and people are destined to die at 
the same time regardless of when their cancer was detected, 

the time from diagnosis to death will be longer for screen-
detected cancers compared with symptom detected cancers 
by the duration of this “lead time”. 

Another effect of screening is related to the fact that 
cancers exhibit a spectrum of aggressiveness, from highly 
aggressive tumors to some that are very indolent. A baseline 
screening test is more likely to detect very indolent tumors. 
Because indolent tumors are present for long periods of time, 
they are more likely to be detected by a baseline screening 
test, whereas a rapidly growing tumor transits quickly from 
being potentially detectable by screening to becoming 
symptomatic. Thus, the act of screening increases the 
proportion of indolent tumors among all cancers detected. 
This is sometimes referred to with the rather obscure term 
“length-time” bias (including in the study by Henschke et al.).  
I prefer to call this an altered spectrum of aggressiveness, as I 
think it more intuitively describes the effect. 

The study by Henschke et al. seeks to estimate how much 
screening causes an altered spectrum of aggressiveness (length 
time bias) and how much lead time (i.e., earlier diagnosis) can 
be attributed to the screening intervention. The approach 
used is to compare lung cancers detected by the baseline 
screening CT and those detected by an annual repeat 
screening CT. Comparison of the proportion of different 
types of lung cancer seen in the baseline and the annual repeat 
screening rounds provides an estimate of the altered spectrum 
of aggressiveness (slow growing tumors will be much more 
likely to be incidentally detected during the baseline round, 
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and relatively unlikely to show up as newly discovered cancers 
on an annual repeat scan). For each particular cell type the 
ratio between the baseline and annual repeat rounds of the 
percentage of all detected cancers provides an estimate of the 
lead time for that particular cell type. 

Study results

Henschke et al. (1) reported on the percent of all detected 
nodules that were found to be malignant within particular 
size categories. This was done separately for solid and for 
ground glass nodules (GGNs). As might be expected, the 
proportion of malignant nodules increased for each successive 
size category of baseline-detected solid nodules (Figure 1A). 
For nodules newly detected during annual repeat rounds, the 
proportion that were malignant was higher than seen in the 
baseline round in the lower size ranges, but was diminished 
in the higher ranges. It is logical that a new nodule may be 
more likely to represent a new lung cancer; however, if the 
new finding is particularly large it may be more likely to 
represent an inflammatory (benign) process.

For GGNs (either pure ground glass or part-solid) found 
during a baseline round the percent that were malignant 
also increased with size, but was lower than for solid 
nodules (Figure 1B). Few newly detected GGNs during 
annual repeat rounds were found to be cancers, regardless 
of size. However, the number of GGNs was much lower 

than that of solid nodules, particularly in the higher size 
categories. Of note, the size was measured as the total size 
of the ground glass component (and as an average of the 
length and width). No information is provided on the size 
of any solid component of the GGNs.

Henschke also found that the proportion of indolent 
cancers was greater in the baseline round than the annual 
repeat rounds (Figure 2). This is reflected in a higher 
proportion of carcinoid tumors and adenocarcinomas 
presenting as GGNs, as well as in a decreased proportion 
of small cell lung cancer (SCLC). The indolent nature 
of carcinoid and adenocarcinomas presenting as GGN is 
also reflected in the estimate of the lead time due to the 
screening (how much sooner screening led to the detection 
before the development of symptoms). However, we should 
recognize that this lead time estimate is a calculated rough 
approximation; it should not be taken literally and confused 
with an actually demonstrated lead time.

Henschke et al. (1) interpreted the results relative to 
the question of when is the probability of lung cancer 
high enough to trigger concern (further investigation or 
intervention) given its size and whether it is a baseline 
or annual screening round. They found that the results 
justified the I-ELCAP policy of concern for a baseline 
nodule of 6 mm or more, and 3 mm or more for a new 
nodule found by an annual repeat scan. This is based on 
the arguments that the chance of lung cancer is lower in 

Figure 1 Percent of detected non-calcified nodules that are malignant by categories of size and screening round. (A) Solid nodules; (B) 
ground glass nodule (including pure ground glass up to ≥80% solid). #, number. Ann, annual repeat screening round; BL, baseline; screening 
round; GGN, ground glass nodule.
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baseline than in repeat scans for a given size, that a delay in 
investigating a small (e.g., 4 mm) nodule at baseline is less 
concerning because the proportion of indolent tumors is 
higher, a patient accrues a risk only once of a delay in work-
up for a baseline finding as opposed to delays in work-
ups of annual findings, and increasing the threshold size at 
baseline is particularly useful, given the far greater number 
of baseline nodules and thus the associated cost reduction. 

Taking it a step further

Fundamentally, the interpretation of Henschke et al. (1) 
asks a one-size-fits-all question “Is it cancer?” I think the 
study suggests that we have to be more nuanced. Given the 
significant proportion of very indolent cancers, we must 
also ask “what sort of cancer is this” and “how will this 
cancer behave?” Very indolent tumors may take many years 
to impact a patient’s life; in such cases we must consider 
the balance between the progression of, for example, a 
ground glass adenocarcinoma and a patient’s comorbidities 
and competing causes of death. The study by Henschke et 
al. underscores this, by demonstrating the proportion of 
indolent tumors and the estimate of long lead times. 

It is important to recognize indolent tumors and not to 
overreact. With respect to adenocarcinomas presenting as 
GGNs, prospective studies have shown that the majority 
do not progress significantly over 10 years (2-4), and other 
studies suggest that there may be genetically different types 
with some destined to progress and others not to (5,6). 

If we recognize very indolent cancers and manage them 
appropriately (balancing their rate and risk of progression 
with an individual’s general health and life expectancy), the 
issue of “overdiagnosis” due to screening disappears. 

It is unfortunate that the study by Henschke et al. (1)  
reports on the total size of GGNs and provides no 
information about the size of the solid component. Many 
studies have consistently shown that the ground glass 
(or histologically the lepidic) component does not affect 
prognosis—it is the size of a solid (or histologically the 
invasive) component that matters (7-12). The current 8th 
edition of TNM stage classification assigns the T stage 
purely on the basis of the solid (clinical stage) or invasive 
(pathologic stage) component (13). 

The substantial proportion of less aggressive tumors 
at baseline screening has other important practical 
implications. The salient point is not that it is the first 
scan, but that it is a scan without a recent previous scan. 
The nature of nodules noted by Henschke et al. probably 
fairly closely reflect the spectrum of aggressiveness seen 
when an individual undergoes an incidental chest CT scan 
(not in the context of a screening program). Furthermore, 
some have suggested that the interval between lung 
cancer screening rounds should be several years if the 
baseline scan shows nothing of concern. The longer the 
interval, the more a repeat round will have the altered 
spectrum of aggressiveness seen during the baseline 
round. In this regard, it is perhaps less important to focus 
on the proportion of indolent tumors (which we will see 

Figure 2 Type of lung cancer by screening round. Ad-GGN, adenocarcinoma presenting as a ground glass nodule (including pure ground 
glass up to ≥80% solid); Ad-solid, adenocarcinoma presenting as a solid non-calcified nodule; Ca, cancer; SCLC, small cell lung cancer; 
Squam, squamous cell carcinoma; yr, year.

Tumor type by screening round
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more frequently but ideally manage judiciously), but the 
decreased proportion of aggressive tumors that are found 
in an early stage. After all, the key to reducing lung cancer 
mortality through screening is to reduce the number of 
patients with more aggressive cancer that are diagnosed at 
an advanced stage. From this perspective, increasing the 
interval between screening rounds diminishes our ability to 
find the aggressive cancers early.

Summary

Screening for lung cancer is a complex interplay of many 
interrelated factors. Cancers detected in the setting of 
screening are not exactly the same as those detected in routine 
care; whether it is a baseline or a repeat screening round 
scan alters the spectrum of aggressiveness among detected 
tumors, as demonstrated in a recent study by Henschke et al. 
from the extensive I-ELCAP experience. Understanding how 
altering parameters of the screening process (e.g., interval 
between rounds, nodule size threshold, an individual’s risk of 
development of lung cancer, their competing comorbidities) 
affects multiple outcomes (e.g., what type of cancers are 
detected, stage shift, potential overdiagnosis) is important. 
With a well-informed, thoughtful and nuanced approach we 
can realize major benefits for patients at risk of developing 
lung cancer through low dose CT screening.
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