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Objectives

1. Review the history of the Fleischner guidelines

2. Discuss the changes found in the 2017 edition
a. the changes in nodule size criterion for follow up and the follow up schedules
b.expanded list that the recommendations “do not apply to”
c. is a patient “High Risk” if they have only one “Lung Cancer Risk Factor”

3. What are the current guidelines for lung cancer screening and Lung-
RADS assessments and how they differ from the Fleischner

guidelines



History of Fleischner Society

* The Fleischner Society is named after Felix Fleischner, M.D., a pioneer
in the pathogenesis and diagnosis of lung disease using the chest

radiograph.
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History of Fleischner Society

* Felix Fleischner was born in Vienna in 1893 and received his medical
degree in 1919 from the University of Vienna.

* He came to US in 1938 and spent his first 2 years at the
Massachusetts General Hospital followed by 2 years in private

practice.

* He was appointed to the staff at Boston’s Beth Israel Hospital in 1942
as their first full time radiologist, serving as dept chair from 1945-

1960

J Thorac Imaging Volume 25, Number 1, February 2010



History of Fleischner Society

* In November 1969, a group of 8 radiologists including Doctors Robert
Fraser, Leo Rigler, Benjamin Felson, George Simon, Norman Blank,
Richard Greenspan, Eric Milne, and Morris Simon first met to form a
new society to study chest disease.

* Dr Fleischner was invited to the meeting, but when he suddenly died
of a heart attack while swimming on August, 3 months before the

meeting.

* The group dedicated and named the new organization, the Fleischner
Society.

J Thorac Imaging Volume 25, Number 1, February 2010



History of Fleischner Society

* Mission statement
- develop a better understanding of chest diseases
- to foster chest radiology as an art and a science, and
- to stimulate all aspects of teaching and research.

* The Fleischner Society is now 50 years young.

* It has 65 active members (and 35 less active senior members) of
varying disciplines.

J Thorac Imaging Volume 25, Number 1, February 2010



History of Fleischner Society
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Lung nodules

* Since the introduction of helical CT in the early 1990s and multi—
detector row CT in the late 1990s, the detection of nodules has

become routine.

* A vast majority these nodules are <7 mm in diameter and most of
them are benign.

* Guidelines for the management of the SPN were published in 2003 by
the American College of Chest Physicians



Lung nodules

* ACCP recommended 3, 6, 12, and 24 month CT follow-up intervals,
also without any specified lower size limit.

* Likelihood of malignancy in a lung nodule increases with size.

* Nodules smaller than 4mm that will eventually turn into lethal
cancers is very low (1%)



Original 2005 guidelines

Recommendations for Follow-up and Management of Modules Smaller than
& mm Delected Incidentally at Monscreening CT

Madule Size
frmmp® Laowe-Risk Paticnt” High-Risk Paticnt
=4 Mo fallow-up neaded® Frdlowws-uap CT at 12 ma; if
unchamged, ne furthers followe-wup

ey Fosllowss-up CT at 12 ma; if Initial follow-up CT at 412 ma then
unchanged, no further follow-up at 18-24 mo if no change

sef—8 Imitial follow-up CT at 6-12 mo then Initial follow-up CT at 3—6 mc then
at 18-24 meo i no change at #-1.2 and 24 mo if no change

=8 Follow-up CT at arcund 3, 9, and 24 Same as for low-risk patient

mic, dynamic contrast-enhanced
CT, PET, and/for biopsy
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* Aveerage of lenglh and widlk,
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FMiskeary of smoking or of olber known risk Taclors,

¥ The risk of malignancy in this category (= 1%) is substantially less than that in a baseline CT scan
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Mornsalid {ground-glass) or partly solid nodules may require longer fellow-up o exclude

indodent adenccarcinema,




Limitations

* These guidelines exclude
- GGO and subsolid nodules
- Patients <35 years of age
- Patients with known malignancy
- Non incidental and screen detected nodules
- Immunosuppressed patients
- Nodules > 8mm
- Solitary vs multiple nodules



Subsolid nodules
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Subsolid nodules

Recommencdations for the Management of Subsolid Pulmonary Nodwles Oetected at CT: A Statement from the Fleischner Society
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contirm that nocule (s tuls 8 pure &iEN
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Suiilary parl-saled nielules Inileed Tocliee-up CT al 3 mundtes e aeofirs peesglence, IF peesislend Consdiler PFETACT fior geerl-snhit
s solid camponent <5 mim, Then veanly sunslanes CT fo & rexdulkes =10 mm

minimun o1 3 wesrs i parsistent and sold componsnt =5 mm
I Liopsss o surgical resedinn
Wuitiple suzgalid nodules

Furs GakE =5 mm dbrtmin folicy-up O 20 2 and 4 years Consdar aRsrmate cauasd for mulioe
GENS =5 mim
Pure GaHs =5 mm without & Initial Toloe-up CT &t 3 monthe i ool persitence &l hen FIG PET & of imied walue, potemtisity
il kesanls) amnual sueveilknee GT forz minimum of 3 pars erisdenching, and thenefon: ool reammmenda)
Darsinant nodulEE) wilh fiecl-aolid Inital Todhiwee-up CT al 3 mondfes he aenfirs persslence. IF persslend, Congiler nng-5{erivng sorgery o pafienls
nr i camponent et of aungleEl resection 1S racommended, sspecialy for leions with dominent [esiords) sisolcine for
‘il =5 mm subif pompunend luny Gner

Fte — | Tecss QUSE123 A%sunie medoulous el ialon, splnsls salh condpusus ninasctose 1 M) recongieocisd Wil Samny andor mesiash el sndoes W esauals e sold componsnt &
Wil annr lung windeas W rsllersa e nenend componel m nodolas, 1 indicmicc, when deefrie calipars ans iss, il eensinna | e s ments of Soth e snid and groond-giass cnmzonests
O [ ENE A e ODLE e 43 nateesary. TS Les oF & COord eten] e-0038 1REmiqus B mcnplendied, spac el I casee 120 s Snolong 20 Mol ow-up B rssomimen s, (rbo&ts n e mEr
palieals. With serizl wsies, alwrgs mnpan wiih e aiginal lselee slody o deiect isle sdalend grosd.



<5mm GGN




>5mm Pure GGN
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Significance of short interval follow up




id component <5mm)

(Sol

id nodule

Part Sol




Part solid nodules (Solid component >5mm




Multiple subsolid nodules
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Updated 2017 guidelines

B These sudelines apply to e
dental nedules, which can be
managed according to the spe-
cilic recommendations.

Advances in Knowledge
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Radiology: Volume 284: Number 1—July 2017



2017 Guidelines (Solitary Solid nodule)

A: Solid Nodules®
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* The risk of cancer in never smokers and in younger patients is
significantly lower, with a RR of 0.15 when compared to heavy
smokers.

* Risk of cancer in solid nodules <6 mm in patients at high risk is <1%

 Suspicious morphology, upper lobe location, or both can increase
cancer risk into the 1%—5% range

Clin Cancer Res 2009;15(18):5626-5645.

Eur Respir J 2013;42(6):1659-1667.



* Average estimated risk of malignancy in 6-8 mm nodules in high risk
patients is 0.5-2%.

* The average risk of cancer in an 8-mm solitary nodule is 3%
depending on morphology and location

* As nodules become larger, their morphology becomes more distinct,
and management should be strongly influenced by the appearance of
the nodule rather than by size alone

N Engl J Med 2013;369(10):910-919.

Lancet Oncol 2014;15(12):1332-1341

Chest 2007;132(3 Suppl):1085-130.



2017 Guidelines (Multiple Solid nodules)

Shme
Modulke Type <6 mm (=100 mm? 60 mm (100-250 mm?) =3 mm (=250 mm? Comments
Multiple
Lowy rigk? Mo routine Tollow-up CT at 3-6 months, then CT at 3— months, then Lz most suspicious nodule as quide to
consider CT al 15—24 consider GT at 18—-24 months management. Follow-up intervals may vary
months according 1o size and risk irecommendation 24).
High riskt Optional CT at 12 months CT at 3-6 months, then st CT at 3-8 months, then at 18-24  Use most suspicious nodule as guide fo
1E-24 months months management. Follow-up intervals may vary

according 1o size and risk (recommendation 24).



* There is an increased in risk for primary cancer, as the total nodule
count increased from 1 to 4, but a decrease in risk for those with five
or more nodules, most of which likely resulted from prior
granulomatous infection

Radiological Society of North America, 2015; 111.



Updated guidelines (Solitary Subsolid nodule)

Size
NoduleType <6 mm (<100 mm?) =6 mm (100 mm) Comments
single
Ground glass  No routine follow-up (T at 6-12 months to confirm persistence, then CT In certain suspicious nodules < 6 mm, consider
every 2 years until 5 years follow-up at 2 and 4 years. If solid component(s)
Or growth develops, consider resection,
(Recommendations 3A and 44).
Partsolid ~ Noroutine follow-up (T at 3-6 months to confirm persistence. If unchanged and solid In practice, part-solid nodules cannot be defined

component remains <6 mm, annual CT s steh until =6 mm, and nodules <6 mm

should be performed for 5 years. do not usually require follow-up. Persistent
part-solid nodules with solid components =6
mm should be considered highly suspicious
(recommendations 4A-4C)
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* For GGN <6mm in size, 10% of such nodules may grow and that
nearly 1% may progress to adenocarcinoma over many years.

* A solid component larger than 5 mm correlates with a substantial
likelihood of local invasion

* For multiple subsolid lesions 6 mm or larger, the most suspicious
nodule (which may not be the largest) should guide management

Radiology 2015;276(3):873-882.



Updated guidelines (multiple subsolid
nodules)

slze
Module Type < mm (=100 mm? =6 mm (=100 mm?) Comments
Multiple CT at 36 months, If stable,  CT at 3% months. Subsaquent management basad Multiple -6 mm pure ground-glass nodules
consider CT at 2 and 4 an the most suspicious noduleds). are usualty benign, but consider follow-up In
VEAMS. selected patients at high risk at 2 and 4 years

irecommendation BA].



Other risk factors

* Pulmonary fibrosis, particularly IPF, is an independent risk factor, with
a hazard ratio of approximately 4.2

* Emphysema increases likelihood of malignancy
* Family history increases likelihood of malignancy by a factor of 1.5-1.8
* Smoking confers 10- to 35-fold increased risk



Size does matter

Nodule Size Confirmed Lung Cancer | PPV (%)
Yes No
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Nodule Malignancy predictors

Calculator: Solitary pulmonary nodule malignancy risk in adults (Brock University cancer prediction eguation)
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Nodule Malighancy Predictors
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Risk stratification

Observation threshold Surgical threshold
Improved volumetric N Increased i
imaging decreases ' comorbidities and —i- Technigues that
hazard of delay surgical risk 4— decrease surgical risk

Patient preference: Patient preference:
Desires certainty Adverse to surgical
risk

I
I
I
|
i
i
i
]
i
i
!
!
!
!
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Careful Diagnostic testing with:
Observation CT-FNA or PET
with serial C

Probability of cancer
Treatment Threshold



What about screen detected nodules?

Reduced Lung-Cancer Mortality with Low-Dose Computed
Tomographic Screening

The National Lung Screening Trial Research Team™



It is not uncommon to find lung nodules

Clinically Significant
Abnormality Not
Tatal No. Positive Suspicious for Mo ar Minor
Screened Result Lung Cancer Abnormality

no. (% of screened)
T0 26,309 7191 (27.3) 2695 (10.2) 16,423 (62.4)
T1 24715 6901 (27.9) 1519 (6.1) 16,295 (65.9)
T2 24102 4054 (16.8) 1408 (5.8) 18,640 (77.3)

N Engl J Med 2011;365:395-409.



Most nodules are non malignant

Total positive tests 7191 (100.0) 6201 (10000 4054 (100,07 18,146 (100.0)
Lung cancer confirmed 2F0 (38 LGE [2.4) 2110520 b49 (3.0]
Lung cancer not confirmed 6921 [96.2) 6733 [97.6] 1543 (94.8) 17,497 (96.4)

Positive screening results with complete diagnos- 7049 (100.0) G40 [L100.0) 913 (1000 17,702 (100.4)
tic follow-up information



Most cancers will be early stage

Stage and Histologic

Low-Dose CT
Type
Fositive Megative P
Screening Test Screcming Tost Screening Test Tatal
(M =649) (M=44)F L b a——
number ftotal m

Stage
1A 3297635 (51.8) 5044 11.4) 2361 (22.7) 416/ 1040 (40.0)
=] FLIG3S (1L.2) 2144 [4.5) 31361 (8.6) 104/ 1040 {10.0)
A 26/635 (4.1) 2/44 (4.5) 7/361 (1.9) 31571040 {3.4)
B 200635 (3.1) 3/44 (6.8) 157361 (4.2) AR/1040 (3.7
1A 59/635 (9.3) 3144 (6.3) 37361 {10.2) 09/1040 {9.5)
g 49/635 (7.7) 15/44 [(34.1) 247361 (16.1) 12271040 (11.7)
I Bl/635 (12.8) 14/44 (31.8) 1317361 (36.3) 2261040 {21.7)



Lung cancer survival based on stage

e e o W — e —
N e S, o SETIELC e g R
AR - l\\m'-l"-\. - -\_"-\1 il T e e T T HHria 5 .\"":"\-M"\\_ -‘-\-\"'-_:: — G _\_\__T..\__-\-
§ s -\-\-\_--I— SEEL L. J i II\."-\. 1o -'—.\-- e
T Ay e SEESe L DRNGEE. TR
= =y = il , l.\_‘ — ——
alra __\:__‘_h__ T airs, “ T
2 — T 2t e =
_‘—\—_| HE e - = —
s T 1 19 —1 1
1] o & i 1] Fo ] L] ki
Muonthe Maonths
2 &0 24 &0
THEd, Events/N MST Month Month Proposed Ewerts !N MST  Month  Month
I 1113/6303 MR 33%  83% AT ga/781 MR 9T% 32%
IE TES! 2492 MR 85% BG% LAz S5/3105 MR % 33%
(L0 5401 FED T4 5% 157 WG 24T NH Bk T4
A 3 F 4 111 i i T e - -
IR 2100 5 2824 141 gy 1% 1B B  14R1 GEA T2% A%
Iy aEE T BE? ] 17% B, LY el P I 1 AEH,
Wy A ang 115 LA 1L
VB sehisme 40 108 0%
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Type IAl |IAZ |IA3 | IB | IIA | IIB |IIIA | IIIB | IOC | IVA | IVB
Climeal 92 83 4474 &0 53 |6
Pathologic | ®0 | 85 | &0 65 | 56




Lung RADS

Lung-RADS Basaline Screening Subsegquent Screening
Category
1 Mo nedules; nodules with calcification Mo nodubes; nodules with calcification
2 Solidfpart solid: <& mm Solidfpart solid: <é mm
G =20 wemy GGEM: <20 mm of unchangeddslowly growing
- Category -4 nodules unchanged at =3 mo
3 Solid: =4 tor =8 mm Solicl: Mew =4 to <6 mm
Fart solid: =& mm with solid component <4 mm Part solid: Mew =& mim
GG =20 ey GGEN: Mew 220 mm
44 Solid: 28 to <15 mm Sodid: Growing <B mim or new =6 and <B mm
Part sold: =8 mm with solid component =28 and <8 mm Part solid: =4 rmm with new or growing salid componsnt <4 mumy
48 Solid: =15 mm Sedid: Mew or arowdng and =3 mm
Part sabid: Sclid campanent =8 mm Part solid: =4 mim with new or grawing sald companant =4 oy
4% Category 3 of 4 nodufes with additicnal features; imaging findings Category 3 or 4 nodules with additional features; mmaging findings

that increase suspicicn af cancer

that increase suspicion of cancer

Anmals of nternal Medicine « Vol. 162 No. 7 = 7 April 2015



Lung RADS

Lung-RADS Cancer Present, Cancer Absent, Indeterminate Cancer
Category n {%6) n (%) Status, n (%)

1 13(3.2) 25149 (52.2) 39 (53.4)

2 73(18.2) 20 505 (42.5) 2B (38.4)

3 10(2.5) 578(1.2) 0 (0.0)

A4, 3F(9.7) 810(1.7) 2(2.7)

44 or 4B 41{10.2) 239 (0.5) 0 (0.0}

48 210(52.4) 6832 (1.4) 3 (4.7}

4% 15(3.F) 233(0.5) 101.4)

All 401 (100) A8 197 (100) 7301009
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