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InTroduCTIon 
Pulmonary nodules are common, with a preva-
lence of 14%–36%,1–5 usually less in case series of 
nodules that are incidentally detected on thoracic 
CT scans performed for a variety of clinical indi-
cations. Clinical management of CT-detected 
pulmonary nodules was based initially on a state-
ment made by the Fleischner Society in 2005.6 
Three further guidelines and one statement have 
been published since 2013 incorporating emerging 
evidence. The Fleischner Society provided specific 
recommendations for subsolid nodule management 
in 2013.7 In the same year, the American College of 
Chest Physicians (ACCP) issued nodule guidance as 
part of its recommendations for the diagnosis and 
management of lung cancer.8 In 2015, the British 
Thoracic Society (BTS) published guidelines for 
nodule management, accompanied by a comprehen-
sive evidence review.9 Most recently, the Fleischner 
Society updated their guidance for management 
and measurement of nodules, replacing both their 
2005 and 2013 guidance.10 11 Clinician awareness 
of, and adherence to, such guidance has histori-
cally been poor, and remains so.12–16 Guidelines 
that differ in their recommendations are a potential 
source of confusion and thus risk increasing varia-
tion in clinical practice rather than achieving one 
of the aims of guidelines: improving uniformity of 
clinical management.

In this paper, we compare the two most recent 
guidelines, the BTS 2015 and Fleischner 2017 guide-
lines, describing the many helpful similarities and 
elaborating on the areas where there is divergence in 
recommendations. We also provide a more indepth 
discussion in the online supplementary material.

The respective approaches to solid and subsolid 
nodules (SSNs) are summarised in table 1.

SImIlarITIeS and areaS of aGreemenT
The BTS and Fleischner guidelines, like others, 
deal with the issue of distinguishing the minority 
of pulmonary nodules that are malignant from the 
majority that are benign. Both guidelines draw 
heavily from the extensive evidence base provided 
by CT lung cancer screening trials over the last two 
decades.

Nodules with unequivocal benign features such 
as the presence of popcorn calcification require no 
further follow-up in both guidelines. Furthermore, 
both guidelines recommend that the so-called peri-
fissural nodules (PFNs), with typical polygonal, 
even flat or ovoid morphology, do not require 

follow-up, as these are often benign and mostly 
represent intrapulmonary lymph nodes (IPLNs).17–19 
However, agreement on what a ‘typical’ PFN is can 
be difficult (figure 1), and any concerning features 
such as irregular margins or pleural distortion 
should prompt a follow-up CT.

Recommendations for nodules without unequiv-
ocal benign features are first stratified by the compo-
sition of a nodule (solid, part-solid or ground-glass), 
followed by nodule size and an assessment of risk 
of malignancy, incorporating nodule and patient 
factors, where appropriate. This assessment of risk 
in both sets of guidelines includes what are regarded 
as the most dominant risk factors, namely age and 
tobacco smoking history.

Both guidelines emphasise the need for low-ra-
diation dose, thin-section contiguous CT and 
consistency in technical factors between examina-
tions as far as possible; the BTS and Fleischner 
recommendations are for maximum CT recon-
struction thicknesses of 1.25 mm and 1.5 mm, 
respectively.

Key messages

What is the key question?
 ► How do the Fleischner recommendations for 
the management of incidental pulmonary 
nodules published in 2017 compare with the 
British Thoracic Society (BTS) recommendations 
published in 2015?

What is the bottom line?
 ► The updated Fleischner Society 
recommendations are mostly similar to the 
2015 BTS guideline, but the BTS goes further 
in its recommendations concerning the use 
of risk prediction models and volumetry, 
while the Fleischner guidelines go further in 
recommending a conservative approach to 
stable pure ground-glass nodules.

Why read on?
 ► We discuss the areas where the two guidelines 
diverge—namely routes of presentation, solid 
nodule management and risk assessment—
with reference to their rationale, relative 
merits and drawbacks, and offer pragmatic 
conclusions relevant to clinical practice about 
which guideline to adopt.
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dIfferenCeS
Scope
The 2017 Fleischner guidelines primarily cover the radiolog-
ical management and measurement of incidentally detected 
pulmonary nodules, in contrast to the BTS, which deals compre-
hensively with all aspects of nodule management (see online 
supplementary box 1 for topics covered by each guideline).

Target population and route of presentation
The Fleischner guidelines are only applicable to patients aged 
at least 35 years in whom there is no prior diagnosis of cancer, 
and do not pertain to lung cancer screening-detected nodules.11 
In contrast, the guideline development group of the BTS found 
insufficient evidence to recommend different approaches to 
managing pulmonary nodules according to their route of presen-
tation, so the guidelines can be applied to adults aged 18 or 
over with pulmonary nodules irrespective of the route of detec-
tion.9 The BTS guidelines acknowledge that there is conflicting 
comparative evidence with respect to nodules in patients with 
previous malignancy and adopt a cautious approach. They 
recommend that the presence of previous malignancy is consid-
ered as a factor in the baseline assessment of nodules and in 
the follow-up of larger IPLNs (≥10 mm).

These differences should be appreciated in the wider context 
of guideline development. In the USA, guidance on the investiga-
tion and management of pulmonary nodules, including further 
surgical and non-surgical management, is already available from 
the ACCP.8 Lung cancer screening is currently recommended in 
the USA,20 and programmes are required to adhere to a more 
protocol-driven (but also diameter-based), quality-assured stan-
dard of reporting such as the American College of Radiology 
Lung CT Screening Reporting and Data System (Lung-RADS).21 
In contrast, lung cancer screening is not yet recommended or 
widely available in the UK. As such, the terms of reference of 
the Fleischner guidelines could be considered deliberately and 
appropriately more restrictive.  

Solid nodules
Determination of nodule size
The BTS guideline was the first to make a recommendation for a 
radical departure from conventional assessment of baseline size 
and subsequent growth by recommending semiautomated volu-
metry, where available and reliable, as the new standard. The 
rationale for this change is discussed in the  online supplemen-
tary material, but was primarily based on convincing high-quality 
evidence from the Dutch-Belgian Randomized Lung Cancer 
Screening Trial (Nederlands-Leuvens Longkanker Screenings 
Onderzoek (NELSON)).22 The maximum, not average, diameter 
to determine nodule size is recommended only when accurate 
volumetry is not achievable.9

In contrast and in accord with all other extant guidelines, 
the Fleischner 2017 guidelines continue to recommend diam-
eter measurements to determine nodule size, and have produced 
a companion paper as a further guide.10 The stipulation is to 
use the plane (transverse, sagittal or coronal) which illustrates 
the nodule in its two greatest dimensions and take the average 
of the long-axis and perpendicular short-axis diameters in that 
plane used to define nodule size (manipulation of images into 
non-orthogonal orientations is not recommended). Software-de-
rived volumetric assessment is acknowledged as an alternative 
measurement tool but is not recommended as the standard of 
care. However, alternative thresholds for follow-up based on 
volume are defined (see below), with the caveat that identical 

software versions be used on baseline and follow-up scans when 
assessing growth using volumetry.10

The Fleischner guidelines also recommend rounding nodule 
diameter to the nearest whole millimetre, rather than incre-
ments of 0.1 mm, as such fractional millimetre measurements 
are thought to spuriously convey accuracy when they are in fact 
imprecise (see online supplementary material). Consequently, a 
nodule measuring 5.5 mm would be considered 6 mm, while a 
measurement of 5.4 mm would be considered 5 mm. For spic-
ulated nodules, only the solid ‘core’ of the nodule should be 
measured, omitting the spiculations. Nodules perceived to be 
3 mm or smaller can be termed micronodules23 and require no 
formal measurement.10

Size thresholds for follow-up
Both guidelines are conceptually similar in that they (1) raise 
the size thresholds for follow-up compared with earlier recom-
mendations (please also see online supplementary material); and 
(2) divide solid nodules into small, medium and large categories 
(although these categories are not explicitly labelled as such) 
where no action, imaging follow-up and more aggressive investi-
gation are recommended, respectively (table 1).

According to the Fleischner guidelines, these categories are 
defined using average diameters rounded to <6 mm, 6–8 mm 
and >8 mm, respectively, while the corresponding BTS defini-
tions are maximum diameters of <5 mm, 5–8 mm or >8 mm, 
respectively. The volume-based Fleischner thresholds for 
the so-called small, medium and large nodules are <100 mm3 
(roughly equivalent to the volume of a sub-6 mm diameter 
sphere), 100–250 mm3 and >250 mm3 (roughly equivalent to the 
volume of a >8 mm diameter sphere), respectively. The corre-
sponding volume thresholds in the BTS guidelines are <80 mm3, 
80–300 mm3  and  ≥300 mm3, respectively. The BTS guideline 
lowered the volume cut-off to 80 mm3 from 100 mm3 to take 
into account interscan and intersoftware variation, since the 
100 mm3 threshold is derived from only a single type of volu-
metric software used in the NELSON study.

The Fleischner guidelines retain the option of a further 
follow-up at 12 months for solid nodules <6 mm or <100 mm3 
when there are patient or nodule risk factors that are associated 
with a higher pretest probability of malignancy (approximating 
to >1%), such as upper lobe location or nodule morphology; 
however, spiculation is the only morphological feature relevant 
to solid nodules that is discussed. The BTS guidelines, drawing 
on evidence that diameter measurement of smaller nodules 
cannot reliably detect growth at a 3-month interval, recommend 
a 12-month follow-up for those with a maximum diameter of 
5–6 mm, where volumetric assessment is not possible.

Follow-up intervals and total duration
The Fleischner guidelines recommend a range of time inter-
vals for follow-up depending on nodule size, as opposed to the 
specific time intervals prescribed by the BTS. The Fleischner 
recommendation that solid nodules 6–8 mm be followed with a 
CT scan in 6–12 months in the first instance, regardless of risk, 
is later than the 3 months advocated by the BTS for similar-sized 
nodules based on evidence from the Dutch-Belgian Random-
ized Lung Cancer Screening Trial (NELSON)22 and the pilot UK 
Lung Cancer Screening24 trial. The Fleischner authors acknowl-
edge that earlier follow-up than stipulated may be required if a 
patient is anxious.

Provided nodules show no significant growth on initial 
follow-up CT, both guidelines recommend a total of 24 months 
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of follow-up to assess stability when nodules have been assessed 
using diameter. However, patients with nodules that have been 
stable or demonstrated no significant growth (see below) with 

reliable volumetry can be discharged at 12 months according to 
the BTS guidelines, while the Fleischner view is that follow-up 
of well-defined solid nodules with benign morphology at 12–18 

Table 1 Key differences between the Fleischner Society 2017 and the British Thoracic Society 2015 recommendations for pulmonary nodules

fleischner 2017 British Thoracic Society guideline 2015

Scope Primarily radiological management. Comprehensive management, from imaging to intervention.

Applicability Incidentally detected pulmonary nodules. All pulmonary nodules regardless of presentation route.

Target population Age 35 or older. Age 18 or older.

Solid nodules

  Recommended sizing 
method*

Average short-axis and long-axis diameter (in the orthogonal plane 
which gives the largest two measurements).
Diameter rounded to the nearest whole millimetre.
(Volumetry parameters are also specified.)

Volumetry.
Maximum diameter if volumetry unreliable/ unavailable.

  Size threshold for 
follow-up

6 mm (NB: 5.5 mm or greater would be rounded up to 6 mm).
Caveat: Certain patients at high risk with suspicious nodule 
morphology, upper lobe location or both may warrant 12-month follow-
up.

80 mm3 or 5 mm.
Caveat: Nodules smaller than this threshold which are definitely new compared with CT 
performed within the last 1–2 years merit follow-up.

  Definition of 
significant growth*

≥2 mm diameter. >25% increase in volume (NB: use diameter measurements where volumetry is not possible 
or where there is clear evidence of marked growth).

  Follow-up intervals Range of intervals rather than specified interval.
Medium (6–8 mm, 100–250 mm3) nodules:
Solitary: CT at 6–12 months, then CT at 18–24 months (consider need 
for longer follow-up if high risk).
Multiple: CT at 3–6 months, then consider CT at 18–24 months; use 
largest nodule to guide management.
Larger (>8 mm, >250 mm3) nodules: consider CT at 3 months, PET/CT or 
tissue sampling.

Prespecified intervals (3, 12 and 24 months).
Medium (5-8 mm, 80–300 mm3) nodules:
CT at 3 months; further follow-up based on VDT.
If diameter used, 5–6 mm nodules to be followed at 12 months.
No separate recommendation for multiple nodules; Brock model incorporates nodule count.
Use largest nodule to guide management.
Larger (>8 mm, >300 mm3) nodules:
Perform risk estimation with Brock model: risk ≥10% merits PET-CT; subsequent follow-up 
dictated by Herder model risk assessment.
(Herder score: <10% CT surveillance; 10%–70%—consider image-guided biopsy, excision 
or surveillance; >70% consider definitive treatment.)

  Follow-up 
duration (assuming 
interscan stability)

Well-defined solid nodules with benign morphology at 12–18 months 
can be discontinued if the nodule is ‘accurately measurable and 
unequivocally stable’.

If volumetry reliably used:
If volume stable (<25% change), discharge at 12 months; if VDT >600 days, consider 
discharge but option for CT surveillance.
If diameter used:
24 month follow-up.

Subsolid nodules

  Size threshold for 
follow-up

Single: 6 mm (NB: 5.5 mm or greater would be rounded up to 6 mm).
Caveat: In certain suspicious nodules <6 mm, consider follow-up 
at 2 and 4 years (eg, risk factors such as Asian populations). If solid 
component(s) or growth develops, consider resection.
Multiple: no lower threshold.

5 mm.
Caveat: no follow-up even if ≥5 mm if patient unfit for any treatment or stability from 
previous CT over 4 years.
No separate recommendation for single or multiple nodules.

  Follow-up intervals Small (<6 mm) single and multiple:
CT at 3–6 months.
If stable, consider CT at 2 and 4 years. Common recommendation for 
both pure ground-glass and part-solid nodules.
Larger (≥6 mm, ≥100 mm3)

 ► Single ground-glass: CT at 6–12 months to confirm persistence, 
then CT every 2 years.

 ► Single part-solid: CT at 3–6 months to confirm persistence. If 
unchanged and solid component remains, 6 mm, perform annual 
CT.

 ► Multiple (ground-glass or part-solid): CT at 3–6 months. Subsequent 
management based on the most suspicious nodule(s).

 ► Consider resection for growing nodules or those that develop a 
solid component.

Small (<5 mm): no follow-up.
Larger (≥5 mm): repeat CT in 3 months.

 ► Stable: assess risk of malignancy with Brock model and morphology, patient fitness 
and patient preference.
Caveat: Brock model may underestimate malignancy risk in persistent subsolid 
nodules.

 – Low risk (approximate Brock estimate <10%): CT at 1, 2 and 4 years from baseline.
 – High risk (approximate Brock estimate >10%) or concerning morphology, 

for example, solid component presence or growth, pleural indentation, 
vacuolation: discuss options for CT surveillance, image-guided biopsy, resection or 
non-surgical treatment.

 ► Growth: resection, non-surgical treatment or observation (see main text for 
discussion).

 ► Altered morphology (increasing density/new solid component): favour resection/non-
surgical treatment.

  Follow-up 
duration (assuming 
interscan stability)

Same recommendation for pure ground-glass and part-solid nodules.
Single: 5 years.
Multiple: dictated by the largest nodule.

4 years

Risk assessment* Applied to all nodule sizes.
Modified ACCP guidance.

 ► Low risk: <5%.
 ► High risk: ≥5%.

Assignment of risk primarily based on known risk factors (age, smoking 
history, family history, nodule morphology, spiculation, upper lobe 
location, emphysema, pulmonary fibrosis).
No specific model-based quantification suggested.

For solid nodules, risk assessment only suggested for large (>8 mm, >300 mm3) nodules.
Brock model.

 ► Low risk: <10%.
 ► High risk: ≥10%.

Herder model following PET-CT.
 ► Low risk: <10%.
 ► Intermediate risk: ≥10%–70%.
 ► High risk: >70%.

*Denotes parameters where the guidelines differ, which are potentially most likely to create the greatest divergence in management recommendations. It should be noted that this is solely 
the view of the authors, in the absence of evidence comparing the two guidelines.
ACCP, American College of Chest Physicians; PET, positron emission tomography; VDT, volume doubling time.

808 Nair A, et al. Thorax 2018;73:806–812. doi:10.1136/thoraxjnl-2018-211764

 on 14 A
ugust 2018 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thoraxjnl-2018-211764 on 21 June 2018. D

ow
nloaded from

 

http://thorax.bmj.com/
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months can be discontinued if the nodule is ‘accurately measur-
able and unequivocally stable’, although a definition of this term 
is not provided.11

Definition of significant growth
The Fleischner guidelines recommend that a nodule (both solid 
and subsolid) can only reliably be said to have grown when it has 
increased by at least 2 mm in diameter, given that the upper limit 
of interobserver variation in diameter measurement is around 
1.73 mm.25 In contrast, the prescription of volume doubling 
time (VDT) measurement in the BTS guidelines allows for 
nodules that may be growing more subtly at first follow-up to be 
detected earlier (figure 2), while volumetric stability (allowing 
for stability of technical and software factors) allows earlier 
discharge and so earlier reassurance. We discuss the implications 
of these different definitions of growth in detail in the ‘Volu-
metric Analysis’ section in the online supplementary material. 
The BTS guidelines define a solid nodule as growing only if 
its volume has increased by >25% as this is the magnitude of 
interscan variation that can occur in volumetric measurement.26 
Provided a >25% increase is seen, the BTS guidelines then 
further risk-stratify solid nodules that are not definitely stable 
on diameter or volume: a VDT of ≤400 days is considered suspi-
cious for malignancy for which definitive management is advo-
cated at all time-points (3, 12 and, if relevant, 24 months). It is 
worth noting that in practice, at 3 months, a nodule which had 
increased by >25% would have a VDT of less than 280 days in 
any case. Nodules with VDT >400 and ≤600 days  require an 
informed discussion with a patient as to the options available, 
while conservative management is recommended for nodules 
with VDT >600 days. VDTs can also be calculated on the basis 
of manual diameter measurements, although the evidence for 
this was limited to nodules measured manually in NELSON, 
from which VDT was calculated.

Intervention strategies for larger nodules
For larger nodules (>8 mm, >250 mm3), the Fleischner guide-
lines suggest one or a combination of three options: 3-month 
follow-up, positron emission tomography (PET)-CT or tissue 
sampling, in both low-risk and high-risk patients, with no partic-
ular guidance on how this choice could ultimately be made. The 
BTS uses pretest probability to guide the decision to proceed to 
PET-CT, followed by post-test probability from PET-CT, to guide 
the decision for surveillance, sampling or definitive manage-
ment. The latter was guided by an evidence review from which 
the negative likelihood ratio of transthoracic needle biopsy was 
derived.

risk assessment
The Fleischner guidelines adapt the ACCP 2013 guidance for 
risk. The ACCP recommends that in the individual with a solid, 
indeterminate nodule that measures >8 mm in diameter, the 
clinician should ‘estimate the pre-test probability of malignancy 
either qualitatively by using their clinical judgment and/or quan-
titatively by using a validated model’.8 The validated models 
quoted in the ACCP guidance include those published by the 
Veterans Association, Mayo Clinic and Prostate, Lung, Colorectal 
and Ovarian (PLCO) Cancer Screening Trial (2009).27–29 The 
Fleischner guidelines modify the interpretation of this ACCP 
assessment of risk in three ways. First, they extrapolate the 
ACCP guidance to nodules of all sizes. Next, they dichotomise 
the ACCP categories of low (<5%), intermediate (5%–65%) and 
high (>65%) risk to low (<5%) and high (≥5%) risk categories 
only. Finally, although such categories are explicitly defined, the 
Fleischner guidance implies that assignment of these risk catego-
ries is primarily based on an impressionistic synthesis of known 
risk factors, namely age, smoking history, family history, nodule 
morphology (spiculation in particular), upper lobe location, and 
also emphysema and pulmonary fibrosis, rather than model-
based multifactorial quantification with prespecified thresholds. 

figure 1 Two 6 mm and 7 mm right lower lobe subpleural nodules (white arrows in A and B) which are round rather than polygonal in a 50-year-
old non-smoker. Sagittal images are often useful in confirming whether the nodules are in fact ‘flat’ (reassuring for an IPLN), but in this case the 
nodules appear round on sagittal reconstructions as well (C). Both the Fleischner and the British Thoracic Society guidelines advocate no further 
follow-up for typical PFNs/IPLNs; however, in this case two observers considered the nodules atypical and advocated follow-up, while a third thoracic 
radiologist thought these were typical. Such variation can lead to heterogeneous application of either guideline. IPLN, intrapulmonary lymph nodes; 
PFN, perifissural nodules. 

809Nair A, et al. Thorax 2018;73:806–812. doi:10.1136/thoraxjnl-2018-211764

 on 14 A
ugust 2018 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thoraxjnl-2018-211764 on 21 June 2018. D

ow
nloaded from

 

https://dx.doi.org/10.1136/thoraxjnl-2018-211764
http://thorax.bmj.com/


Guidelines in context

This is particularly relevant when considering follow-up of 
sub-6 mm nodules and could place a significant burden on clin-
ical teams in estimating risk and conveying this to patients.

The BTS, on the other hand, uses the multifactorial Brock 
model to assess pretest probability, derived and validated from 
two separate Canadian lung cancer screening and chemopreven-
tion study cohorts (the PanCan and British Columbia Cancer 
Agency data sets).30 This risk assessment is only invoked for 
nodules ≥300 mm3  or ≥8 mm  because  smaller  nodules  rarely 
exceed  the  risk  threshold  used  to  define  high  risk  (≥10%), 
where PET-CT is subsequently recommended. Post-test prob-
ability of malignancy following a PET-CT is assessed using 
the Herder model, derived from 106 patients with incidental 
pulmonary nodules31 and subsequently externally validated. 
In combination, these models incorporate all the known risk 
factors recommended by the Fleischner guidelines, apart from 
pulmonary fibrosis. It is useful to bear in mind that, as the Brock 
model was developed and validated in cohorts of ever-smokers, 
smoking status and smoking index (pack-years) did not discrim-
inate between benign and malignant nodules,30 and are thus not 
included in the model. Conversely, smoking status is included in 
the Herder model; as such, in the BTS guideline, smoking status 
is only incorporated into risk assessment for nodules ≥300 mm3 
or ≥8 mm after PET-CT has been performed.

Using different models can lead to a variation in calculated 
risk (figure 3). The implications of the different risk assess-
ment approaches by the two guidelines are further explored in 
the online supplementary material.

Special scenarios
Multiple nodules
In the case of multiple solid nodules, both the Fleischner and 
BTS guidelines recommend using the largest nodule to guide 

management. The Fleischner guidelines make specific recom-
mendations for multiple nodules, and in particular advocate 
shorter intervals (3–6 months in the first instance) for medi-
um-sized solid nodules, regardless of risk (table 1).

New nodules on follow-up CT scans
The Fleischner guidelines make no specific management recom-
mendation for new nodules discovered on follow-up CT scans. 
The published BTS guideline likewise acknowledged a dearth of 
evidence regarding the management of such nodules and made 
no specific recommendations for their management. However, 
since the publication of the BTS guideline, strong evidence from 
the NELSON trial has emerged, indicating that smaller nodules 
(with volumes >27 mm3) on incident screening rounds have an 
at least intermediate probability (>3%) of lung cancer.32 Thus, 
the subsequent BTS Pulmonary Nodules Quality Standards and 
the BTS mobile platform application, developed in partnership 
with Cancer Research UK,33 now include a recommendation to 
consider follow-up for nodules, even if small, which are defi-
nitely new compared with a CT from 1 to 2 years previously.

Subsolid nodules
Both guidelines recommend a conservative approach to pure 
ground-glass nodules (pGGNs), with a more aggressive approach 
for growing pGGNs and part-solid nodules (PSNs) with larger 
solid components. In doing so, they both acknowledge the more 
indolent nature of SSNs—the umbrella term for both these 
nodule types, especially pGGNs which, by definition, lack a 
solid component.
Imaging follow-up is favoured for pGGN ≥5 mm in maximum 

diameter  (according  to  BTS)  or  ≥6 mm  in  average  diameter 
(according to Fleischner guidelines). Follow-up duration is 

figure 2 Baseline (A and B), 3-month (C and D) and 12-month (E and F) manual diameter and volume measurements of a left upper lobe nodule 
showing diameter stability (1 mm average diameter change over 12 months) and initial volumetric stability, but longer term volumetric growth, with 
a volume doubling time of 350 days over 12 months. The patient’s cardiac comorbidities and COPD precluded a histological diagnosis or surgical 
resection, and the patient was given the option of stereotactic ablative radiotherapy.
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1 year less in the BTS guideline (4 years) than in the Fleischner 
guideline (5 years). The BTS recommendation for a repeat CT 
at 3 months for all SSNs ≥5 mm, and the Fleischner recommen-
dation for a repeat CT at 6 months regardless of size, reflect the 
fact that 25% or more of these nodules are transient inflamma-
tory lesions.

For persistent and stable PSNs as well as pGGNs, the BTS 
guidelines recommend assessment of malignant risk using the 
Brock score, with further management guided by that assess-
ment of risk. For those with a Brock score >10%, surveillance, 
biopsy, resection or non-surgical treatment are all recommended 
as considerations based on the patient’s age and comorbidities. 
By contrast the Fleischner guidelines are more prescriptive in 
that only a conservative observational approach for both pGGN 
and PSNs with a solid component <6 mm is recommended, 
regardless of risk.

However, both the BTS and Fleischner guidelines recommend 
a more proactive approach to persistent, solitary PSNs with 
suspicious features. In the Fleischner guidelines these are SSNs 
with lobulated margins or cystic components, a growing solid 
component, or a solid component larger than 8 mm. In the BTS 
guidelines, suspicious morphology descriptors include SSNs with 
a large solid component, bubble-like appearance, causing pleural 
indentation or demonstrating new solid components. Emerging 
evidence, suggesting a conservative approach could be adopted 
by both guidelines for the majority of SSNs, is considered in 
the online supplementary material.

ConCluSIon
The updated Fleischner Society recommendations are mostly 
similar to the 2015 BTS guideline. It is interesting to note that, 
even though published 2 years earlier, the BTS goes further in its 
recommendations concerning the use of risk prediction models 
and volumetry. The BTS guidelines place a greater emphasis on 
evidence-based recommendations such as the use of fixed (rather 
than a range of) intervals between follow-up CTs, thus eliminating 
vagueness and variability. However, the Fleischner guidelines 

go further in recommending a conservative approach to stable 
pGGN, which may, in future iterations of guidelines, extend to 
stable PSNs should further data on long-term follow-up become 
available. Ongoing efforts to understand the magnitude of, and 
factors influencing, interobserver variation for the more subjec-
tive elements of nodule risk prediction models and management 
algorithms (especially nodule composition, spiculation and meta-
bolic avidity on PET-CT), as well as more detailed investigations 
into differences between volumetry packages and their potential 
impact on management, will also likely inform guideline devel-
opment in the future. However, until then, the BTS guideline 
remains reassuringly contemporary—so keep calm (with respect 
to pGGN) and carry on.
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