Lung Nodules and Cancer Waiting Time Monitoring

Background
Pulmonary nodules are well or poorly circumscribed, approximately rounded structures that
appear on imaging as focal rounded opacities and by traditional definition are ≤3cm in
diameter and surrounded by aerated lung. They may be single or multiple and do not have
associated abnormalities in the thorax such as lymphadenopathy or pleural disease. This
definition is now commonly extended to include nodules in contact with the pleura. The now
widespread use of helical multi-detector row CT has made it commonplace to detect,
incidentally, nodules <1cm in diameter as well as sub-solid nodules (SSNs) that are partly or
wholly ground glass opacities. Pulmonary nodules are most commonly small and benign.
Between 15 and 20% of CTs of the thorax will detect pulmonary nodules. They are
increasingly, but variably, entered onto the cancer waiting times pathway. The relevance to
the cancer pathway relates to the chance that they are malignant. Those with a high chance
of malignancy should be managed on the cancer pathway and only removed if the chance of
malignancy is lowered by further investigations, or on confirmation of benignity. In contrast
those with a low chance of malignancy should not be entered onto the cancer pathway
unless initial nodule management suggests they have a higher chance of malignancy. The
precise management of pulmonary nodules has long been debated but in July 2015, the
British Thoracic Society (BTS) published NHS evidence accredited guidelines on their
management[1]. These have been widely implemented in the UK. Thus, management of
nodules should be according to these. A Quality Standard is to be published in the next few
months.
The BTS guidelines used the available research evidence to enable accurate classification
on nodules according to their risk of malignancy. Low risk is defined as <10%, intermediate
as 10 to 70% and high as >70%. Although 10% may at first sight seem high, the evidence
supports an even higher threshold for low risk. This is because very few patients have the
diagnosis delayed significantly enough to influence prognosis but many more may be
harmed by over aggressive investigation. There is also some evidence that the threshold for
high risk could be higher, although evidence from British practice in the United Kingdom
Lung Cancer Screening Trial suggests a low rate of invasive surgery for benign nodules[2].
The BTS guidelines recommend discharge for nodules that confer no extra risk of
malignancy over baseline cancer risk (see recommendations below). Otherwise surveillance
imaging is recommended for smaller nodules and those with a probability of malignancy of

<10%, as measured by a validated risk prediction model[3]. These nodules will all have 3
month interval CT. It is clearly not appropriate for these to be on the cancer waiting time
pathway unless surveillance imaging suggests malignancy; this is detected by measuring
growth over 3 months or 12 months.
For nodules that have a chance of malignancy of 10% or more, a PET-CT is recommended
with subsequent assessment of malignancy using a further validated model[4]. Patients who
have a risk of 10 to 70% are preferably biopsied although resection for those at the higher
end or surveillance imaging for those at the lower end of the range is also allowed according
to the patient’s fitness and preferences. Where the risk is greater than 70% treatment is the
preferred option, with fully informed consent; biopsy may also be done to provide
confirmation. It can be appreciated that where the risk of malignancy, after PET-CT is 10%
or more the patient is best managed by cancer physicians and should be on the cancer
pathway, to avoid delays and ensure the correct sequence of investigations is offered.
Where probability is <10%, the patient should not be on the cancer pathways so as to avoid
unnecessary tests that may be harmful e.g. biopsies and high radiation imaging.

Recommendations
1. Patients with lung nodules with the following features should not be entered onto
the Cancer Wait time pathway:
a. Those that can be discharged:
i.

Nodules <5mm maximum diameter or <80mm3 volume.

ii.

New nodules, not seen on a previous CT that are <3mm maximum
diameter or 30mm3 volume.

iii.

Nodules with benign features, including calcified nodules and
perifissural nodules.

iv.

Nodules that on previous imaging for at least 2 years show no
growth.

b. Those that should have interval imaging;
i.

Those 5 to 8mm maximum diameter or 80 to 300mm3

ii.

Those ≥8mm maximum diameter that have a Brock model risk of
<10% chance of cancer

2. Patients with lung nodules should start on the CWT pathway when:
a. They are referred on the two week wait system (they may be removed at
first review as in 3 below).
b. They have a Brock risk of ≥10% (in practice, this will include all nodules
>20mm diameter).
3. Patients should be upgraded onto the CWT pathway when:
a. They undergo PET-CT as part of risk assessment or general work-up (see
below for criteria for removal).
b. Significant growth is confirmed on surveillance imaging (it is recognised
that this may, for smaller nodules, require more than one interval image).
4. Patients with lung nodules should be taken off the Cancer wait time pathway
when:
a. After PET-CT, they have a risk of malignancy of <10% following reassessment of risk with the Herder risk prediction model; they then enter
imaging surveillance.
b. They have a pathologically confirmed benign diagnosis.
5. All patients with pulmonary nodules under follow up must be actively tracked
through a pulmonary nodule service to avoid missing the few that are cancers.

References
1.

2.

3.

4.

Callister ME, Baldwin DR, Akram AR, Barnard S, Cane P, Draffan J, Franks K, Gleeson F,
Graham R, Malhotra P, et al: British Thoracic Society guidelines for the investigation and
management of pulmonary nodules. Thorax 2015, 70 Suppl 2:ii1-ii54.
Field JK, Duffy SW, Baldwin DR, Brain KE, Devaraj A, Eisen T, Green BA, Holemans JA,
Kavanagh T, Kerr KM, et al: The UK Lung Cancer Screening Trial: a pilot randomised
controlled trial of low-dose computed tomography screening for the early detection of
lung cancer. Health Technol Assess 2016, 20:177.
McWilliams A, Tammemagi MC, Mayo JR, Roberts H, Liu G, Soghrati K, Yasufuku K, Martel S,
Laberge F, Gingras M, et al: Probability of cancer in pulmonary nodules detected on first
screening CT. N Engl J Med 2013, 369:910-919.
Herder GJ, van Tinteren H, Golding RP, Kostense PJ, Comans EF, Smit EF, Hoekstra OS:
Clinical prediction model to characterize pulmonary nodules: validation and added value
of 18F-fluorodeoxyglucose positron emission tomography. Chest 2005, 128:2490-2496.

