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A pulmonary nodule is a
discrete radiographic density
measuring less than 3 cm,
surrounded by aerated

ung without associated
vmphadenopathy or

oleural effusion.
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In most studies, less than 5—10% of nodules were

malignant; thus approximately 90-95% of all
screening-detected nodules represent a false-positive

finding.
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Pulmonary Nodule

Sub-Solid (SSN)

Part-Solid Pure ground glass

Cystic
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Cystic pulmonary nodule




Nonsolid nodules can have or can develop solid
components.




Compared to solid nodules, nonsolid nodules are more likely
to have an indolent growth pattern.

..Surveillance guidelines for nonsolid nodules usually
recommend less frequent but longer duration of follow-up.

ul el 6gy gmasaiio ozl



In general, the size of

L

ne nodule at the time of
etection contributes
ne most information to

C
L
t

ne model.

Age

Sex

Family history of lung cancer
Emphysema
Nodule size

Nodule type

Nodule in upper lung
Nodule count

Spiculation

Log odds

Cancer probability

Input:

years
Female (0.6011)
Male (0)
(0.2961)
(0.2953)
mm

Nonsolid or ground-glass (-0.1276)
Partially solid (0.377)

Solid (0)

(0.6581)

(0.7729)

Results:

% v

Decimal precision 2 V¥
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In the NLST, a positive finding was defined as any noncalcified
nodule measuring at least 4 mm in any dimension.

..A positive (category 3) Lung-RADS finding is defined as a
solid nodule of undetermined age measuring 6 mm or
greater or a nodule known to be new (e.g., not seen on a
prior scan) measuring 4 mm or greater.
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Nodule size

Pure Subsolid Nodule Part Solid Nodule Solid Nodule
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A 42x16cm
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Growth is defined as >2 mm increase in overall
Size, Increase In attenuation or appearance or
enlargement of a solid component.
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Nodule growth
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Nodule growth
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Cystic pulmonary nodule
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Cystic pulmonary nodule: nodule side
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Images should be acquired in full inspiration

INSPIRATORY CT

/) 2. attenuation
3. Anteroposterior
density gradient

4.Bowing forward of
the posterior
tracheal membrane

/ "*._‘ 1.4, volume
/ _".' - \
R LA\

EXPIRATORY CT
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lung window vs mediastinal window
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Multiple nodules

—~— )

A0 (e




Nodules showing benign computed
tomography (CT) features...
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Certain radiographic findings of a pulmonary nodule
definitively indicate that the lesion is benign.

The presence of calcification within a pulmonary nodule that
takes on one of five appearances is highly suggestive that the
nodule is benign.
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Diffuse Central Laminated Popcorn
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Patterns of calcification that appear stippled or eccentric
are more concerning for malignancy and should be
followed.

Stippled Eccentric
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Pulmonary hamartoma is a benign lesion that can be
composed of various tissues, including fat, epithelial
tissue, fibrous tissue, and cartilage.

Although not all densities are always present, fat and
calcification seen within a nodule is diagnostic for
pulmonary hamartoma
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Pulmonary hamartoma
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perifissural nodules



https://radiopaedia.org/articles/perifissural-lung-nodules?lang=us
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Even for those few nodules that are cancer, most are
relatively slow growing, so there is usually time to
“watch and wait” with a low likelihood that a cancer
starting as a nodule will increase in stage.
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Several management options usually are considered when a
patient is first diagnosed with a pulmonary nodule:

(1) no further workup;

(2) active surveillance by waiting a period of time to obtain repeat radiographic
imaging, usually a CT scan;

(3) performing a positron emission tomography (PET) scan;
(4)obtaining a biopsy specimen through a bronchoscopic or percutaneous route;

(5) proceeding directly to curative therapy, with surgical resection or SBRT.
-
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Input:

Age years Y

Calculator: scx & Fomle G011

Male (0)

S O | ita ry p u | m O n a ry n O d u | e Family history of lung cancer = (0.2961)

Emphysema ' (0.2953)

malignancy riSk in adU|tS Nodule size — v

Nodule type ©' Nonsolid or ground-glass (-0.1276)
Partially solid (0.377)

(Brock University cancer soid

Nodule in upper lung - (0.6581)

prediction equation) s

Spiculation | | (0.7729)

Results:

Log odds

Cancer probability % 4

Decimal precision 2 ¥
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Fleischner 2017 guideline
British Thoracic Society guidelines for pulmonary nodules 2015
ATS Lung Cancer/Solitary Pulmonary Nodule

Uptodate 2022




Fleischner

SIZE

Nodule Type <6 mm (<100 mm?3)
SOLID NODULES

6-8 mm (100-250 mm?)

CT at 6-12 mo, then
consider CT at 18-24 mo

CT at 6-12 mo, then CT at
18-24 mo

CT at 3-6 mo, then
consider CT at 18-24 mo

CT at 3-6 mo, then at
18-24 mo

SIZE

>8 mm (>250 mm?)

Consider CT at 3 mo, PET/
CT, or tissue sampling

Consider CT at 3 mo, PET/
CT, or tissue sampling

CT at 3-6 mo, then
consider CT at 18-24 mo

CT at 3-6 mo, then at
18-24 mo

Single

Low risk® Mo routine follow-up
High risk*® Optional CT at 12 mo
Multiple

Lowv risk* No routine follow-up
High risk*® Optional CT at 12 mo
Nodule Type

SUBSOLID NODULES®

Single

Ground-glass

Part-solid

Multiple

4 yr

<6 mm (<100 mm3)

No routine follow-up

No routine follow-up

CT at 3-6 mo. If stable,
consider CT at 2 and

26 mm (>100 mm3)

CT at 6-12 mo to confirm persistence,

then CT every 2 yr until 5 yr

CT at 3-6 mo to confirm persistence.

If unchanged and solid component
remains <6 mm, annual CT should be
performed for 5 yr

CT at 3-6 mo. Subsequent
management based on the most

suspicious nodule(s)

Comments

Nodules <6 mm do not require routine follow-up
in low-risk patients (recommendation 1A).

Certain patients at high risk with suspicious
nodule morphology, upper lobe location,
or both may warrant 12-mo follow-up
(recommendation 1A).

Use most suspicious nodule as guide to
management. Follow-up intervals may vary
according to size and risk (recommendation 2A).

Use most suspicious nodule as guide to
management. Follow-up intervals may vary
according to size and risk (recommendation 2A).

Comments

In certain suspicious nodules <6 mm, consider
follow-up at 2 and 4 yr. If solid component(s)
or growth develops, consider resection
(recommendations 3A and 4A).

In practice, part-solid nodules cannot be defined
as such until =6 mm, and nodules <6 mm
do not usually require follow-up. Persistent
part-solid nodules with solid components =6
mm should be considered highly suspicious
(recommendations 4A-4C).

Multiple <6 mm pure ground-glass nodules
are usually benign, but consider follow-up
in selected patients at high risk at 2 and 4 yr
(recommendation 5A).




Mew, solid, indeterminate nodule on chest CT, 8 mm to 30 mm

ACCP !

Assess surgical risk

Low to moderate

Y or Y

Assess clinical MNonsurgical cT
probability of cancer biopsy surveillance

Low/moderate Specific

Malignant Nondiagnostic

(5-65%) benign

PET to assess Standard stage CcT Specific
nodule evaluation (XPET) surveillance treatment
| ]
Yy
Negative or Moderate or No
: ] : ) , + N2, 3
mild uptake intense uptake metastasis
Yy or Yy or Yy v Yv
CT Nonsurgical Surgical SBRT Chemotherapy or

surveillance biopsy resection or RFA chemoradiation (after biopsy)




=
Lung-RADS® Version 1.1

nt Categories Rel

date: 2019

) : Risk of -
Category Descriptor Findings . Population
L Prevalence
Pricr chest CT examination(s) being located for comparison | Additional lung cancer screening CT
Incomplate images and/or comparison o pror n'e 1%
Part or all of lungs cannot be evaluated chest CT examinations is needed
Negative No lung nodules
Mo nodules and Module{s) with specific calcifications:
definitely benign complete, central, popoom, concantric rings and fat
nodules containing nodules
Perifissural nodule(s) (Ses Footnota 11}
< 10 mm (524 mm®)
Benign Appearance or Solid nodule(s): .
Behaviar < &mm (= 113 mm") new < 4 mm (< 34 mm®}
Nodules with a very low Part solid nedule(s): Cantinue arlu_rbuél_r ) )
"M of becoming & < & mm total diameter (< 113 mm?) on baseline screening screen;l;g 'I'ﬂl:hhs n =& s
inically active cancer o
due to size or lack of Non solid nodule{s) (GGN):
growth < 30 mm [<14137 mmJ_j OR
=30 mm (= 14137 mm") and unchanged or slowly growing
Category 3 or 4 nodules unchanged for = 3 months
Solid nodule{s):
Probably Benign =6 1o <& mm (= 113 to < 268 mm’) at hassline OR
Probably benign new 4 mm to < & mm (34 to < 113 mm’)
findingys) - short tarm Part solid nedule(s)
"’;"":'j:'q”:::'%w:ﬂ = & mm total diameter (= 113 mm®) with solid component & month LOGT 12% St
L ] 2 <&mm (< 113 mm") OR new < & mm total
low likelihood of diamet 113 mm®
becoming a clinically IEmetar (< )
active cancer Non solid nodule(s)
(GGN) = 30 mm (= 14137 mm®} on baseline CT or new
Solid nodula{a):
=8to < 15 mm (= 268 10 < 1767 mm’) &t baseline OR
3
growing < 8 mm (< 268 mm™) OR
EﬂEIil‘-lWE. new 6 1o < & mm (113 1o < 268 mm’) 3 month LOCT; PET/CT may be
F‘"‘_*ur”‘!;f;’ which Part solid nodule(s): used when there is 2 =  mm 5-15% 2%
|nasgnmus agmnuandam d =& mm (= 113 mm”) with solid component = & mm to {= 268 mm”) solid component
9 <& mm (= 113 to < 268 mm”) OR with 2 new or growing
< & mm (< 34 mm") solid component
Endobronchial nodule
Solid nodule(s) Chest CT with or without contrast,
=15 mm (= 1767 mm’]}?ﬂ new or growing, PET/CT andior tissue sampling
Ver Icio and = 8 mm [z 268 mm depending on the "probability of
- m.f:._ hlc:t - malignancy and comorbidities.
Rk ngsd_ el Fart solid nodule(s) with: PET/CT may be used when there is a
e 'ET:“ & solid component = & mm (= 266 mm™) OR = B mm (= 266 mm") solid component. | > 15% 24
g Andd D'I o a new or growing = 4 mm (= 34 mm®} solid component For new large nodwes that develop
FLLE LT on an annusl repeat screaning CT,
it . . & 1 month LDCT may be
Category 3 or 4 nodules with additional features or
imaging findings that increases the suspicion of malignancy OCTMMEOET i AR polmiaty
infectious ov inflammatory conaitions
Other
Cllgncajly S%nm-::nt nr'l;-"oléle_ ntially Maodifier - may adn:cl'lan to category 0-4 As apprupnfate_mme specific nia 1o
linically Significant Findings cading inding
{non lung cancer)
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