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Lungcancer ur radiologens perspektiv

e Utga fran Standardiserat Vardforlopp for Lungcancer
* Presentera de bilddiagnostiska metoder som anvands

e Beratta hur radiologen tanker
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Standardiserat vardférlopp fér Lungcancer

* Filterfunktionen utgdrs av lungrontgen eller DT med svar till
inremitterande.

* Om lungrontgen eller DT visar cancermisstanke ska inremitterande
fatta beslut om valgrundad misstanke och remittera till utredning
enligt standardiserat vardforlopp.












Steg 1

Misstanke om lungcancer.
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PET

e Upptaget ar beroende av dosen som administreras, patientens langd och vikt.

* Vanligen anvander man ett standardiserat matt av upptaget (SUV-standardized
uptake value) som beraknas individuellt for varje patient. 2.5 SUV ar
overenskommen cutoff for 6kad metabol aktivitet.

* Om man kombinerar PET med CT eller MR kan man fa bra spatial upplosning
och beddma exakt anatomisk lokalisation av det 6kade upptaget.



PET-CT & PET-MR

'
E a

Curtesy of Erik Aatntzen, Department of Radiology and Nuclear Medicine, Radboud University Medical Center, Nijmegen, Netherlands.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3731468/pdf/13244_2013_Article_247.pdf
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ldentifiera spridning.
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Bista med transtorakal biopsi vid behov.
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* Progress/regress

* Komplikationer och biverkningar

Chest CT Diagnosis and Clinical Management of
Drug-related Pneumonitis in Patients Receiving
Molecular Targeting Agents and Immune Checkpoint
Inhibitors: A Position Paper from the Fleischner Society

Tikeshi Johkoh, MD, PhD* * Kyung Soo Lee, MD, PhD* * Mizuki Nishino, MD, MPH =

William D. Travis, MD * Jay H. Ryu, MD * Ho Yun Lee, MD, PhD » Christopher J. Ryerson, MD, MAS »

Tomds Franquet, MD, PhD = Alexander A. Bankier, MD, PhD * Kevin K. Brown, MD * Jin Mo Goo, MD, PhD =
Hans-Ulrich Kauczor, MD * David A. Lynch, MB * Andrew G. Nicholson, MD * Luca Richeldi, MD, PhD =
Cornelia M. Schaefer-Prokap, MD, PhD = Johny Verschakelen, MD, PhD + Subail Racof, MD =

Geoffrey D. Rubin, MD, MBA = Charles Powell, MD * Yoshikazu Inowe, MD, PhD * Hiroto Hatabu, MD, PhD

Radiology 2021; 00:1-17 @  hups://doi.org/10.1148/radiol. 2021203427 # Content codes:



SVF Lungcancer ur radiologens perspektiv

pifynd vid bilddiagnostik eller
biopsi pa annan indikation

Utredningsblock A:

Strukturerad remiss- och
bildgranskning med

planering av utredning

Standardiserat vardfériopp
avshutas

L B:
Anamnes och kiinisk

undersakning, Inkl, varderi
av allméantllistand och

T 3 2 samsjuklighet
3388 Spirometrl och ev. CO-dif Ulre E:
S 5 Blodprover Riktad understkning av
§ = misstankt metastas eller
& annan primdntumar
BBningsbiock D:
Fér diagno nkoskopl och/eller transtorakal §
lungpunktion. INQEacdiologisk och molekylarpatologis b
di imaal Laio o =
Fér mediastinal staging: | [OrSts TS E
hand mediastinoskopi 4
é T l i g
Utredningsbiock F: &
Utdkad funktions- £
understkning, t.ex. Utredningsblock G: ‘3
ergospirometri, regional DT hjéma eller MR hjama 3
lungtunktion, arbets-EKG, %
kardiologbeddmning ©

Behandiingsbesiut

Start av forsta

Behanads
behandling i

_—
<=




SVF Lungcancer

Standardiserat Vardprogram

Filterfunktionen utgors av lungrontgen eller DT med svar till
inremitterande.

Om lungrontgen eller DT visar cancermisstanke ska
inremitterande fatta beslut om valgrundad misstanke och
remittera till utredning enligt standardiserat vardforlopp.

Prognosen vid lungcancer ar generellt simre an vid manga andra
cancersjukdomar, och lungcancer ar den vanligaste
cancerrelaterade dédsorsaken, man och kvinnor sasmmantagna
(fler kvinnor dor idag av lungcancer an av brostcancer, medan
nagot fler man dor av prostatacancer dan av lungcancer). Den
relativa 5-arséverlevnaden dir ca 15 procent (18 procent for
kvinnor och 13 procent fér man). Den viktigaste orsaken till den
generellt daliga prognosen ar att flertalet fall upptdicks i ett sent
skede. Kurativ (botande) behandling kan dock erbjudas i tidiga
skeden.

https://kunskapsbanken.cancercentrum.se/globalassets/cancerd
iagnoser/lunga-och-lungsack/vardforlopp/svf-lungcancer.pdf

vid lite eftertanke...
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Stort ansvar ligger pa bilddiagnostiken.

Lungrontgen eller CT?

Hur ser en lungcancer ut?

Hur stor eller liten ar en lungcancer?

Hur mater man?

‘—;7' \



Konventionell lungréontgen VS CT Thorax

"Thorax from a woman”, Figure 3 n. F.H.Williams’ publication *"Notes on X-rays in Medicine” from 1896 (left) probably
represents the first published chest image. In Sweden the first published chest image (nght) probably comes from Thor
Stenbeck’'s textbook in medical radiology from 1900. it was the first textbook to be published in Swedish
called-"Rontgenstralarne | medicinens tjenst popular framstalining”, Wahlstrom & Widstrand, Stockholm. Photo credit:
*Notes on X-rays in Medicine” from 1896 (left) Jens Ostman, National Library of Sweden (right).
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| ndex:

Normal Chest X-ray (lateral view) .

a —>aorta

bi = bronchus inter medius
cpa > costophrenic angle

d - diaphragm

e = esophagus

ivc = inferior vena cava

Ipa =2 left pulmonary artery
lul = left upper lobe bronchus
Iv = left ventricle

m —» manubrium

mf = minor fissure

MF = major fissure

rpa = right pulmonary artery
rul = right upper lobe bronchus
rv = right ventricle

st = sternum

SVC = superior vena cava

t = trachea

v = vertebral body

Gammal och beprévad metod som har statt sig bra i mer an ett arhundrade

* Ypperlig vid lungdiagnostik da lungan innehaller mycket luft
* Ger mycket information och ar tekniskt bade enkel och billig

* Kan kompletteras med tomosyntes
* Lite stralning
* Finnsihela varlden
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... om DT visar cancermisstanke...

Vilka férandringar inger misstanke om lungcancer?

Storlek

. Utseende: gles/tat, spikulerad eller inte

. Lokalisation: ovanlob

. Utlopare mot pleura eller invaxt i mediastinum
. Forstorade lymfkortlar

. Forekomst av pleuravatska

. Emfysem



The Fleischner Society-Thoraxradiologens stora kompass

&

Fleischner Society: Glossary of
Terms for Thoracic Imaging’

History

2
2
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The Fleischner Society is named after Felix Fleischner, M.D., a pioneer in the
pathogenesis and diagnosis of lung disease using the chest radiograph. Dr.
Fleischner began his career in Vienna and was Chief of Radiology at Vienna
Children’'s Hospital before moving to the United States in 1938. In the U.S., he
spent his first two years at Massachusetts General Hospital followed by two
years in private practice. Dr. Fleischner joined Beth Israel Hospital in 1942 as
their first full-time radiologist. In 1945, he became Chairman of the
department and served in that role until 1960. Dr. Fleischner was also named
as a Harvard Medical School Professor in 1950 and published 251 articles
during his career.

The Society was inaugurated in December of 1969 with the following aims:

s o stimulate the recognition and development of chest roentgenology as a clinical specialty

* To foster continuing improvement of chest radiology as an art and science

* Toimprove the methods of teaching radiologic diagnosis of chest disease

e To promote closer fellowship among, and exchange of ideas between members of the profession
whose major interests lie in the chest

e To provide meetings for the reading and discussion of papers, and dissemination of knowledge

! From the Department of Radialogy. Royal Brompton
Hospital, Sydney Street. London SW3 6NP, United King-
dom (D.MH.); Department of Radiology, Beth lsrael Dea
coness Medical Center, Boston, Mass (AAB.); Depart-
ment of Radiology, University of Chicago Hospita, Ch-
cago, I (HM.); Department of Radiology, Massachusetts
General Hospital, Boston, Mass (T.C.M.); Department of
Radiokogy, Vancouver General Hospital, Vancouver, British
Columbia, Canaca (NLM ); and Department of Radiology.
CHRU d Lite, Hopital Calmette, Lile, France (JR). Re
ceived April 21, 2007; revision requested May 29; revi-
slon received June 6; accopted August 7 final version
accepted September 19 Address correspondence to:
DMH. fo-mait: o AwnsedGrdit nhs. uk)

The Fleischner Society is now well into its fifth decade. With a membership comprised of thought-leading
physicians from around the world, the Society continues to play an essential role in the advancement of
knowledge in the diagnosis and treatment of diseases of the chest.

© RSNA, 2008

https:fleischner.memberclicks.net/white-papers




Utseende av noduldra forandringar

GGO Part solid/Semisolid Solid
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Thoraxradiologens vardag
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Hur tanker man?

e Vad ar det for typ av patient? * Hur ser "pricken™ ut?

« Alder? * Form

 Rokning/Emfysem? * Lokalisation

* Avgransning
e Storlek

* Underliggande sjukdom?
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Guidelines for Management of
Incidental Pulmonary Nodules
Detected on CT Images: From the

Fleischner Society 2017°

The Fleschner Society Guidelines lor management ol solid

Radiology

Heber MacMahon, MB, BCh
David P. Naidich, MD

Jin Mo Goo, MD, PhD
Kyung Soo Les, MD, PhD
Ann N. C. Leung, MD

nodules were published in 2006, and separate guidelines
[or subsolid nodules were 1ssued in 2013, Since then, new
mlormation has become avalable; therefore, the gude-
lmes have been revised to reflect current thinking on nod-

John R. Mayo, MD ule management. The revised gudelines mcorporate sev-
Atul C. Mehta, MB, BS eral substantive changes that rellect curremt thinking on
Yoshiharu Ohno, MD, PhD the management ol small nodules. The minimum thresh-
Charles A. Powell, MD old size |
Mathias Prokop, MO, PhD DI
Geoffrey D. Rubin, MD “'_m_"_" il
Comelia M. Schaefer-Prokop, MD, PhD clinician

v

Williarn D. Travis, MD
Paul E. Van Schil. MD, PhD
Aleander A Bankier, MD, PhD

ol an
sumplilie
meluded

the cons

Working Group Updating Fleischner Lung Nodule Fleischner Publication

e L R

https://pubs.rsna.org/doi/10.1148/rg.2018180017
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Fleischner Society 2017 Guidelines for Management of Incidentally Detected Pulmonary Nodules in Adulis

A: Solid Nodules®

Sire
Modile Type <6 mm (<100 ma B8 mim (100-250 i =B mi (=250 i o fefits
Simgle

Lo risk" Mo routine follow--up CT at 6-12 manths, then Consider CT al 3 months, PET/CT, Modules <08 mm do nat requine routine follow-up in
consider CT at or lissue sampling lwi-rick patients (recommendation 14).

18-24 manths

High risk' Optioral CT at 12 maonths CT at 6-12 maonths, then CT  Consider CT at 3 manths, PET/CT. Cerlain patients al high risk with suspicious nodule
at 18-24 months ar lissug sarngling morphology, upper lobe location, or bolh may

warrant 12-month follow-up (recommendation
1a).
Multiple

L risk! N routing follovw-up CT at 3-6 months, then CT at 3-8 manths, than Uz mcest Suespicious nodule a5 guide to
consider CT at 18-24 consider CT at 18-24 months management. Follow-up intervals may vary
e according 1o size and risk [recommendaBion 28).

High risk! Optioral CT at 12 maonths CT at 3-8 months. then at  CT al 3-6 manths, then at 18-24  Use mast suspiciows nodule &5 guide 1o
18-24 manths mionths managament. Follow-up inbzrvals may vary

according 1o size and risk [recommendaBion 28).
B: Subsolid Nodules*
Size
Modula Type <6 mm [= 100 mm? =6 mm (=100 mm% Comments
Single

Ground glass  No rouling lollow-up CT at 8-12 manths 1o confirm persisbanca, then CT In cerlain suspicious nodules << B mm, consider

wrary 2 years until 5 years fallow-up at 2 and 4 years. i solid componentis)
o growth develops, consider resaction.
[Recommendations 34 and 44).

PPart solid N rouling follovw-up CT at 3-8 months lo confirm persistence. if unchanged and solid |n praclice, par-solid modules cannol be dafined
companent nemaing <28 mm, annual CT as such unll =8 mm, and nodules <6 mm
should be performad for 5 years. 0 not usually require follow-up. Persistent

part-solid nodules with sofid components =6
i shoulkd be considened highly suspicious
[recommendations 44-4C)

Mhultiple CT at 3-6 months. I stable,  CT al 3-6 months. Subsequant management based Multiple: <6 mm pune ground-glass nodues

consider CT a1 2 and 4
years.

o the mast suspicious nodulejs).

ane usually benign, but consider follow-up in
sedacted patients al high risk at 2 and 4 years
[recommendalion 5A).

Mote.—These recommendations do not apply i lung cancer screening, patients with immunosuppeession, of patients with known primary cancer.
* Dimensions &re average of long Bnd short axes, rounded bo the nearest millimeater.

* Comsider all relevant risk factors (see Risk Faciom).

Klinisk uppfoljning

Uppfoljning av lungcancer gors inom specialiserad vard.

Uppfdljning av sma noduldra forandringar

Uppfoljningen géller incidentella fynd av sma nodulara férandringar pa DT
lungor hos patient 35 ar eller aldre. Patient med kdnd malignitet eller
immunsuppression kraver sarskild uppfoljning.

Lag risk for malignitet foreligger vid:

elagre alder

*mindre rokning, ingen tidigare cancer

*noduléar férandring med liten storlek, jdmna kanter, lokalisation i mellan- eller
underlob.

Hog risk for malignitet foreligger vid:

*hogre alder

*tyngre rokning, tidigare cancer

*nodular forandring med stérre storlek, ojamna kanter, lokalisation i dverlob.
Rekommenderat uppféljningsintervall baseras pa lungférandring,
malignitetsrisk och stabilitet 6ver tid. Vid storleksokning bor patienten
remitteras till lungmottagning.

Solida nodulara férandringar < 6 mm

*Solitar eller multipla med lag risk — ingen rutinmassig uppféljning

*Solitar eller multipla med hog risk — 6vervag ny DT efter 12 manader

Solida nodulara férandringar 6-8 mm

*Solitdr med lag risk — ny DT efter 612 manader, 6vervag aven efter 18-24
manader

*Solitdr med hog risk — ny DT efter 6—-12 manader samt efter 18—24 manader
*Multipla med |ag risk — ny DT efter 3—6 manader, 6vervag dven efter 18—-24
manader

*Multipla med hog risk — ny DT efter 3—6 manader samt efter 18—-24 manader
Solida nodulara férandringar > 8 mm

*Solitdr med |ag eller hog risk — remiss till lungmottagning

*Multipla med |ag risk — ny DT efter 3—6 manader, 6vervag dven efter 18—-24
manader

*Multipla med hog risk — ny DT efter 3—6 manader samt efter 18—-24 manader
Subsolida nodulara forandringar

Subsolida noduldra férandringar kan indelas i rena groundglass-forandringar
och semisolida férandringar som har en solid komponent med omgivande
groundglass-komponent.

*Solitar eller multipla med lag eller hog risk — remiss till lungmottagning
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L9 | Catagery Dascrintar

Findings

Managoment

Incomplata
0 | Estimated Population
Pl g

Priar chest CT axamination baing located for comparisan [see note 3)

Comparisan 1o prior chest CT,

Part or all of lungs cannct be evahuated

Aditional hung cancer
screaning CT imaging needad;

Findings supgestiva af an inflammatony or infactious process (saa nota 10]

13 month LDCT

Hegativa

1 | Estimated Poguilstion
Provalenca: 9%

Mo lung nodules OR

Nodule with benign features:
+ Complata, cantral, popcom, or concentic ring calcifications OR
« Fat-containing

Banign
Basad on imaging
foaturas or i at
2 | bakavior

Estimated Populaticn
Provalenca: 45%

otegleural nodude:
« <10 mm (524 mm?) maan diametar at baseling or navw AND
+ Salid; smoath margins; and oval leniform, or tranguler shaps

Sclid nodule:
< & mm | 113 mm) at basaline Of
= Maw < d mm [ 34 mm)

Part-solid nodula:
= & mm total mean diamater (< 13 mm®) at basaling

Mon-solid nodula (GGM):
- <30 mm (< 14,127 memd) at bazaling, now, or growing OR
- & 30 mm @ 14,137 mm?) stable or slow-growing |sae nota 7)

Barvway nodula, subsegmental at basaling. new, or stabla (sea note H)

Catagery 2 nodulo that is stable ar decreasad in size at 6-manth follow-up CT, OR
Catagery 2 or 44 nadulas that resshve on fallow.up, OR

Catagary 42 findings proven ts be banign in ctickgy following approprists.
dingnastic workup

12-momth scraening LOCT

Probably Banign
Basod on imaging

Sclid nodule:
« 26 o < B mm = 113 bo < 268 mm?) at basaling OR
- New & mm to < 6 mm (24 to < 12 mm?)

Part-solid nodule:

« 26 mm totel mean diamster [ 13 mm?) with sofid componant < & mm (< 13 ma)
at bascdne OR

= MNow < 6 mm total maan diamatar (< 13 mm?|

3 | featuras or kel E-month LDCT
Estimatod Popuilation Mon-solid nodula (GGM):
Pravalance: 3% « 230 mm {2 14,27 mm') at bascling or naw
Atypical pulmanary cyst [saa nota 12)
= Growing cysti di of a thick-walled cyst
Category 44 nodula that i stable or decreased in size at 3month folow-up CT
[ecluding airway nodulas)
Solid nodulec
« 2810 < 15 mm (2 268 to < 1767 mm?) at basaling OR
+ Growing « & mm [« 268 mr) OR
« Maw 6 o 8 mm (13 to < 268 mm?]
Part-solid nodula: 2 moath LOCT:
Suspicious - =& mm total maan diamater 2 12 mmY with zobd componant s § mm to < & mm ) X
AA | Extimated Popuiation {2 12 1o < 268 mr?) at baselne OR ﬂ; e ﬁ:ﬂnggﬁ“‘;}
Provalenco: 4% - MNew or growirsg < 4 mm (< 34 mm? sclid compenent =olid noduke or solid
Birvay neduls, segmental or mare proximal =t basaline or new (=ae nata 1) companant
Atypical pumanary cyst {saa nota 13)
+ Thick-walled cyst OR
= Multilocular cyst at basalina OR
= Thin- or thick-walled cyst that becomes multilocular
Bérvemy ndula, sogmental o mars proximal, and stabl or growing jsaa nota 1y | Refeal for furthar cinical
avaluation
Sclid nodule:
« =15 mm {z 767 mm?) at basaline OR
- Maw or growing = & mm (= 268 mm? Diugmic_':;.::crma
Part-solid nodula: .
Vary Suspicious + Salid componant 2 8 mm (2 268 mm’) at basalina OR FETICT ﬁnﬁ”"ﬁaﬁﬁl
AB | Estimated Popuistion | = Now or growing = 4 mm 2 34 mm®) sofid componant =clid noduks or zolid
Prevalenca: compansnt;

Anypical pukmaonany cyst {sea nata 12)

» Thickwalled cyst with growing wall thickncasincdularity OR

= Erowing mukilocular cyst (maan diamatar) OR

- Mutilocuilar cyst with incraasad loculation or nowiincroascd opacity [nodular,
ground glass, or consoldation)

tizzua samping:
andlor rafarral for furthar
dlinical avaluation

nds on

Slow.growing.solid or part-sobid nodule that demonstratos growth ower multink
sCreaning axams (see note

Estimatad Population
AX | pravalancs: <1

Catagory 3 or & nodules with additional faatures or imaging findings that incraasa
susprcion far hung cancer (ses note 14)

dm vical ovahsntion. pationt
prafarence, and the probakbility
of malignancy {sea noba 13)

Significant or
Potartially Significant
Estimatad Populstion
Pravalanca: 10%

Modifier: May add to lyﬂ-d{mdmcal,'ﬂgnrﬁmntormtmnaﬂy clinicaly
significant ﬁnd'ng!. unrolrtod to lung cancer (soe note 15)

As appropriate to the specific
finding

NOTES
1. Lung-RADS Catagory: Each exam should be coded 004 basad on the nodule with the highest degree of suspicicn.

2 Lung-RADS Management: Tha timing of follow-up imaging i from tha data uFI:ho :mam bnng nterpreded. For exampla, 12-month
scroaning LDCT for Lung RADS s ﬁ'q currant exam. Also nota mant of category 3 and 44 nodules
follows a sicpped approach based m{nllcm up stabilty or decrease in siza. Ifnn-dulﬂ: rasobva on follow-up, reclassify according to
the most concarming finding.

3. Practice Audit Definitions: A negative screen is dafinad as categonies 1and 2; o postiva screan is defined as cotegories Jand 4. A
negativa screen does not maan that an indridual does not have lung cancec

4. Nodula Maasurement: To caloulata nodula mean diamatar, measuna both 1J|u long and short axis to one decimal point in mm, and
report maan nadule diameter to one dacimal point. The long and short axis measuremants may b-u in any plane fo aflect the trua
size of tha nodulke. Violumes, ¥ obtained, should ba rﬂDDrbclw?lu the nearast whala numbar in mm”

B Size Thresholds: Apply 1o nodules at first detection and that ankarga, reaching a highar siza category. Whan a nodula crosses a
niew size threshold for othar Lung-RADS categorics. avan if not mesting tha niticn of growth, I:h-n nodule should ba reclssified
based on sire and managed accordingly.

B Growth: An increass in mean dismeter size of = 15 mm - 2 mm®) within a 12-month intareal.

Slow-Growing—Mon-Solid (Ground Glass) Nodules: A ground-glass nodula (EGN) that demonstrates growth over muktipls
screening axams but does not meet the > 15 mm threshold increass in siza for 12-morth imarval may ba classified o= Lung-
RADS 2 untl the nodule meets findings critenia of another category, such as developing a solid componant fthen managa per part-
solid nodula criterda)

B Slow-Growing- Solid or Part-Solid Nodwlas: A =olid or pant-soid nodula that damonsirates growth ovar multipla screening axams:
but doas not mest tha » L5 mm threshald increasa in size for any 12-month intenal & suspicious and may be classiiad asa Lung-
RADS 4B. Shw-gomwng nodules may not hawa incraased metabolic activity on PET/CT, tharedore, biopsy, if feasibla, or surgical
evaluation may be tha most appropaata managament recommandation.

B

8. Pricr Exams: ¥ waiting on prior exams [sithar a prior scraaning or diagnostic CT), tha Lung-RADS 0 category is temporany until tha
comparison study = availablo and a naw Lung RADS category i assigned

10 Suspectad Infectiows or Inflammatory Fndings:

a Lung-RADS D with 13 month follow-up LDCT may be recommendad for pulmannryﬁndmlgasugge:hng an indeteminate
infectious or inflammatory process. Such findings may include segmantal or lobar consolidation, muktiple naw nodules mores
than six), large sofid nu-du ke [ B mm] appaaring in a short intenval, and naw nodules in certain dinical contaxts jeg,
immuracompromised patiend). &t 13 month follow-up, a new Lung-RADS classfication and managemant recommendation
should ba providad based on the maost suspicious nodula

b. Maw sofid or part-solid nodules with imaging featuras more conceming for malignancy than an infactious or inflammatory
procass maeting Lung-RADS 4B siza critera may be classifiad as such with appropriaie diagnostic and/or chnical evaluation.

c Soma findings indicative of an infectious or infectious procass may not warrant short-feem follow-up (g, tree-in-bud nodulas or
new « 3 om ground glass nodules). Thase nodukes may be avalusted using axisting size critaria with a Lung-RADS cla=sification
and managament recommandation based on the most suspicious finding.

M. Aireay Nodules:

a Endaotracheal or endobronchial abnommalitias that are segmental or more prosimal are classifiad as Lung-RADS 448

b. Subsagmeantal andfor multiple tubular andobronchial abnormalitias favor an infectious procass; if no underdying obstructive
nodule & identified. thasa findings may be classifiad as Lung-RADS 0 (likely infoctious or inflammatony) or 2 (banign).

c. The presenca of air in segmental or mone proxamal airway abnomalities ofien fawors sacretions; if no undedying soft tssua
nodule & identified, thesa findings may be classifiad as Lung RADS 2.

d Sﬁmontal or more proximal ainway nodules that are stabla or growing on 3-month follow-up CT are upgraded to Lung-RADS 48

management necommandation for further clinical evaluation (typically bronchescopy).
1Z Atypical Pulmonary Cysts:

a Thin-wallad Cyst: Unilocular with unifiorm wall thickness < 2 mm. Thin-walled cysis are considened banign and are not dassified
or managad in Lung RADS.

b. Thickwaled Cyst Undocular with uniform wall thicknass, asymmetric wall thickaning, or nodular wall thickening = 2 mm joystic
component & the dominant featural manage as an atypical pulmonary cyst.

. Multilocular Cyst: Thick- or thin-walled cyst with internal saptations. Manage a= an atypical pulmanary cyst.
d. Cawitary Module: Wall thickaning i tha dominant featura; manage as a solid nodula ftotal maan diamatar).

@. Cyst with an Associstad Nodula: with adjacent intemal [@ndophytic) or eutarmal (akoph: noduls jsolid, part-solid, or
gyr:und-glunﬂ Maragament & bam Eﬁ\n Lung-ﬁADS critaria N:Erth} mhg: zancammg Ffl i el

f Growth: =15 mm increasa in nodule size (mean dameter), wall thickness, and'or size of tha oystic componant {maan diamatar]
cocurring within a 12-month intarval.

g. FAuid-cortaining rbr_i: rnay raprasent an infectious process and are not classified in Lung-RADS urlass other conceming
featuras are idantiia

b Multipla cysts may indicate an aliemative diagresis such as Langarhans cell histiooytesis [LCH) or lymphangiclicmyematesis
%M'I] and ara not classifiad in Lung—R‘ADS unlezx othar concemning features are identifiad. [Rafarance:
diman MD, McCormack PX. Diffusa Cystic Lung Diseass at High-Resclution CT_ AR 20111 205131

12. Category 4B: Managemant is predicated on cinical evaluation (comorbiditias), patient praferanca, and risk ufmall narcy.
Radiclogists ara encounged o uss tha McWiliams, &1 al Assessment Tool when making recommandations (hitpsbrocku.calflung
cancer-screcning-and-risk-pradictioninisk-caloulstors).

14. Category 4X: Category 2 or 4 nodules with additional imaging findings that incraase the suspicion of lung cancer, such as.
spn:n%ahun. lymphadanopatiry, frank metastatic de=oase, a that doublas in size in 1 year, atc. 4= a d'stnl:tl.un-g RADS
categorny: X should not ba used as a modifiar.

15. Exam Modifier: &n 5 modifier may be addad to Lung-RADS categories (L4 for dinically significant or potentially dinscally significant
findings unralatod to lung cancar.

a Hanag&mﬁn: should adhara to availabla ACR Incidertal Findings managemsant mcummandamni}hﬂnﬁ.[mmm
The ACR Lung Cancer Screening CT Incidental Fndings Guick Reference Guide summarizas
oommon findings and managnmntthﬂp&f}wwwa:r.crqn’-'md ACRFilas ung-Cancer-Screaning-Resowrces/L CS-Incidantal-
Findings Suick-Guida.pdf).

b. Findings that ara nlmady kniown, and have been or ana in the process of dinical evaluation D0 MOT requing an 5 modifiec An
avidence of a conceming chanae in a known sionificant or cotentially sionificant findino that is wnssoecied wamants rnnnwnd’
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Fleischner Society 2017 Guidelines for Management of Incidentally Detected Pulmonary Nodules in Adults

A: Salid Nodules®
Sare
Mol Ty <6 m (<100 min B-8 mir (100-250 mm % =B i {2250 i) Commments
Single
Low rigk” Mo routing follav-up CT al 8-12 manths, then Consider CT al 3 manths, PET/CT, Modules <8 mm do nat require rowting follow-up in

congider CT at
18-24 manths

ar lissue sargling

Iowi-risk patients {recommendation 14).

ACR

aealRalian D00 L EGE OF
RADIOLOGY

Lung-RADS® 2022

Rolaaso Diate: Novembar 2022

:i:% Catagory Descriptar

Findings

Managament

Prior chast CT axamination baing located for comparson (ses note 5)

Comparison to prior chest CT;

Based on imaging
faaturas or in nt

Incomplota —
Additional bung cancer
0 mi:.g:;.wm" Part or all of lungs cannot ba evaluated screaning CT imaging neodad;
Findiings suggestiva of an inflammatory or infactious process (sae nota 10] 1.3 month LOCT
Negsti Mo lung nedulss OR
1 Estimated Pogulation Module with benign features:
Prevalence: 39% - Complata, cantral, popcarm, or concentric ring calcifications OR
= Fat-containing
Junctaplowral nodule:
<10 mm (524 mm?) maan diamater at basaling or naw AND
= Sobd; smooth margins; and oval, kaniiform, or trangular shapa
Solid nodule:
< & mm <113 mm7) 2t basaling O
3 = Maw <4 mm [ 24 mm)
Banign 12-month scraaning LDCT

Part-solid nodule:
« & mm total mean diameter (< 12 mm®) at basalina

High risk” Optional CT at 12 months  CT at 612 manths, then CT  Consider CT at 3 manths, PET/CT, Certain patients at high risk with suspicious noduls 2 e Nemsadmadie R
at 18-24 months or lissue sampling morphology, upper lobe location, or both may Fromions e gz o | = <30 mm (< M137 man) at besaling, now, or growing OR
h = 2 30 mm {= 14137 mm? stable or slow-growing {sae nate 7y
warrant 12-manth I'ﬂlln'ﬂ-up Mmmm HAarweay nodula, subsegmental at baseling, new, or stabla [sea nots 1)
“"]- Category 3 nodule that is stable or decreasad in size at B-month follow-up CT, OR
Catagory 2 ar 44 nodules that resobes on follow-up, OR
g:u'hagury_ﬁ a8 ﬁ'ldinga prowen bo be banign in eficlogy following approprinate
Mu]ilja ingniostic workoup
Low rigk! Mo routin follow-up CT at 3-6 months, then CT at 3-8 manths, then Lise most suspiciows nodule as guide o S e 11345 268 ) at bl OR
consider CT al 18-24 consider CT al 18-24 months management. Follow-up intenvaks may vary - Mew dmmic 8 o 24 1o = 13 o)
manthes aceording 1o size and risk [recommendaBon 28). Probably Benign P‘;E;&t&n diamctor [z 12 mm? with zofid componant < 6 mm (< 12 mrr)
M o at SEine
] Eamnlrmba a: = Maw = & mm total maan diameter (< 13 mm? Eomanth LOCT
High risk? Optianal CT at 12 manths CT at 3-6 months, then at ~ CT al 3-6 months, then at 18-24  Use most suspicious nodule a5 guide Lo mﬁ:ﬂ:ﬁm" Nm;:lolid Mdl-'l“:z[;;GNl‘;\ s
a o -2 mm(a o mm’) at SEANa OF naw
18-24 months mionths management. Follow-up inbarvals may vary S ——————
aceording 1o size and risk recommendaBon 28). - Growing cystic componant jmean diametor of a thick-walled cyst
B: Subsolid Maodulas® E:gmgi:imurl‘zdﬁﬁ::mbh or decraased in size at 2-month follow.up CT
Size Solid nodul
- . . 23:‘0': l;cmm(zmm-:lj"ﬁ?mm‘]atbu:alimoﬂ
Module Type =26 rm (<100 mm®) =6 mm [=100 mm% Comments - Growing < B mm (< 268 mer) OR
ﬁug « Maw G to < 8 mm 13 1o < 268 mm)
Part-solid nodul
Ground glass Mo routing follow-up CT &l 6-12 miariths 1o confirm persislance, then CT I eertain suspicious nodules < B mm, consides Suspicious « = & mim total men diameter 2 3 mey with s componant 2 6 mmto < mm | S
i . AA | Eetimated Pogpuiatio = 112 1o < 268 mmr? at basalne O PETICT may ba considered #
pvary 2 yoars nlil 5 yoars fallow-up at 2 and 4 years. I solid componenbis) Fonmtad Pon | | Fiaw or growing <4 mim (< 34 mm? solid companent thora iz 2 8 mim iz 268 m)
or E'I:ll“.h mm, cainesider resaction. Barway nodula, segmental ar more procimal at basalineg or new (zae note 1) companant
[Recommendations 38 and 44). Mﬁ:ﬂ:ﬁ";gx: zag nata 12)
PPart solid Mo routing Bollow-up CT at 3-8 morths to confirm persistance. il unchanped and salid In practice, par-salid nodules cannot be dafned . #'imﬁ'ﬁﬁm""&" .
- - oF thikc | barcomes mulki uiar
companant remaing <6 mam, annwal CT as such unll =6 mm, and nodules <& mm ma e
. . Asrweay nodula, segmental or mors prowimal, and stabla or growing (sae nota 1) evaluation
should be performed far 5 years. o not usually requine follow-up. Persistant
Solid nodul
part-soiid nodules with solid components =6 _m"mmcf,mm,,,,],,m““w
mirn shoikd be considened highly suspicious - Maw or growing 2 mm 2 268 mm) Dingnosic chest CTwith ar
Part-solid nodule:
[recommendations 44-4C) Very Suspicious - Salid companant:z 8 mm f= 268 men’) at bazaline OR B o8
Multipla CT al 3-6 months.  stable,  CT al 3-8 months. Subsequent management based Mudtiple <6 rm pure ground-glass nodules 4B | Estimatod Popuiation | New or growing 2 4 mm f: 34 mn’) 50l componant zaid nadula cr zalid

consider CT at 2 and 4
years.

o the mast suspicious nodulis).

are usually benign, but corsider Tallow-up in
sedected patients al high risk al 2 and 4 years
(recommendation SA4).

Mote.—These recommendations do not apply 1o lung cancer screening, patients with Immunpsuppeession, of patients with known primary cancer.
* Dimengions are average of long and short axes, munded bo the nearest millimeter.
* Corsider all relevant risk factors (see Risk Facion).

Atypical pulmonary cyst [sae nota 12)

+ Thickwalled cyst with growing wall thickness/nodularty OR

« Growing mukilscular cyst (maan dismatan OR

« Muitilocular oyst with increased loculstion or newincreased opacity (modular,
ground glass, or consofidation)

Slow-growing-solid or part-sclid noduls that demanstrates growth over multipls
sCrasning sxams (sec note B)

Estimated Population
ax Prenalenca: « 1

Catagory 3 or 4 nodules with additional faatures or imaging findings that incraase
suspicion for lung cancer [ses nots 4]

tm=ua sampling:
andfor refarral for furthar
clinical avahuation
Managament depaends on
dinical avaluation, patiant
prafarence, and the probability
of malignancy |see nota 13)

ignificant or
Potantially Significant
Estimated Populstion
Prenalenca: 0%

Medifier: May add o c.mn-g-uryanrcinmll,-ﬂgnlﬁ-mntarnotmall,l clinically
significant indings unrelated o lung cancer (see note 15)

A= appropriate to the specific
finding
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Are two-dimensional CT measurements of small
noncalcified pulmonary nodules reliable?

Marie-Pierre Revel !, Alvine Bissery, Marie Bienvenu, Laetitia Aycard, Catherine Lefort, Guy Frija

Affiliations + expand
PMID: 15128990 DOI: 10.1148/radiol.2312030167

Abstract

Purpose: To evaluate the intra- and interreader agreement of two-dimensional computed
tomographic (CT) measurements of pulmonary nodules less than 2 cm in diameter.

Materials and methods: Three readers independently made three serial measurements of each of 54
pulmonary nodules meashad been observed on standard-dose multisection CT
iImages obtained in 24 patients who ranged in age from 36 to 81 years (mean age, 54.6 years). There
were 14 women (58%), who ranged in age from 43 to 81 years (mean age, 58.9 years), and 10 men
(42%), who ranged in age from 36 to 65 years (mean age, 48.5 years). The largest transverse cross-
sectional diameter of each nodule was measured at picture archiving and communication system, or
PACS, workstations by using high-spatial-resolution reconstructed CT images and identical window
settings. Intra- and interreader agreement were determined by using methods described by Bland

and Altman: the coefficient of repeatability for intrareader agreement, and methods derived from the
95% limits of agreement defined by Bland and Altman for interreader agreement.

Results: The repeatability coefficients were 1.70, 1.32, and 1.51 mm for readers 1, 2, and 3,
respectively. The 95% limits of agreement for the difference among readers were -1.73 and 1.73.

Conclusion: Two-dimensional CT measurements are not reliable in the evaluation of small

noncalcified pulmonary nodules.

Variation mellan flera matningar av samma prick
upprepat av samma radiolog liksom utfort av
olika radiologer.

Det betyder att 3.5mm stora forandringar ligger
inom felmarginalen och inte kan matas.

Det betyder INTE att forandringarna inte finns.
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Recommendations for
Measuring Pulmonary Nodules
at CT: A Statement from the
Fleischner Society’

Alexander A. Bankier, MD, PhD . ) _ )
Heber MacMahon. MB. BCh [hese recommendations [or measuring pulmonary nod-
Jin Mo Goo, MD, PhD
Geoffrey D. Rubin, MD

Comelia M. Schaefer-Prokop, MD, PhD radiologists, pulmonologists, surgeons, pathologisis, and
David P. Naidich, MD other specialists. The recommendations address nodule
stee measurements at U, which s a topie of importance,

ules at computed tomography (C1T) are a statement [rom
the Fleischner Society and, as such, incorporate the opin-

given that all avaalable guidelines [or nodule management

are essonbiallv hased an nnduale see or chanees thesend

https://pubs.rsna.org/doi/pdf/10.1148/radiol.2017162894 - PDFfil

wns of a multidisciplinary imternational group ol thoracie
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Are two-dimensional CT measurements of small
noncalcified pulmonary nodules reliable?

Marie-Pierre Revel ', Alvine Bissery, Marie Bienvenu, Laetitia Aycard, Catherine Lefort, Guy Frija

Affiliations + expand
PMID: 15128990 DOI: 10.1148/radiol.2312030167

Abstract

Purpose: To evaluate the intra- and interreader agreement of two-dimensional computed
tomographic (CT) measurements of pulmonary nodules less than 2 cm in diameter.

Materials and methods: Three readers independently made three serial measurements of each of 54
pulmonary nodules measuring 3-18 mm that had been observed on standard-dose multisection CT
images obtained in 24 patients who ranged in age from 36 to 81 years (mean age, 54.6 years). There
were 14 women (58%), who ranged in age from 43 to 81 years (mean age, 58.9 years), and 10 men
(42%), who ranged in age from 36 to 65 years (mean age, 48.5 years). The largest transverse cross-
sectional diameter of each nodule was measured at picture archiving and communication system, or
PACS, workstations by using high-spatial-resolution reconstructed CT images and identical window
settings. Intra- and interreader agreement were determined by using methods described by Bland
and Altman: the coefficient of repeatability for intrareader agreement, and methods derived from the
95% limits of agreement defined by Bland and Altman for interreader agreement.

Results: The repeatability coefficients were 1.70, 1.32, and 1.51 mm for readers 1, 2, and 3,
respectively. The 95% limits of agreement for the difference among readers were -1.73 and 1.73

Conclusion: Two-dimensional CT measurements are not reliable in the evaluation of small
noncalcified pulmonary nodules.

Figure 5

A

Figure 5: Segmentation and volumetry of a ground-glass nodule with four different software packages.
The nodule volumes calculated were, A, 2019, B, 2059, C, 1949, and, D, 1528 mm?, resulting in a maxi-
mum difference of 531 mm? between measurements.



Figure 2

Figure 2: Transverse CT sections of a solid nodule in the left lower lobe. A, The nodule is anatomically vifar
defined. B, First, the maximal long-axis diameter is measured (16 mm, vertical arrow). Then, perpendiculal

to the long-axis measurement, the maximum short-axis diameter is measured (14 mm, horizontal arrow). Figure 4
The average diameter of the nodule is 15 mm. As detailed in the first recommendation, for purposes of
risk estimation, the dimension of small pulmonary nodules (<10 mm) should be expressed as the averag
of maximal long-axis and perpendicular maximal short-axis measurements in the same plane. For larger
nodules and masses (=10 mm), long- and short-axis measurements should be recorded. Because the
average diameter of this nodule is larger than 10 mm, both long- and short-axis measurements are given

Figure 4: Transverse CT sections of a part-solid nodule in the right upper lobe. A, The solid component of the nodule is ill defined, resulting in variability of
measurements, as performed by two radiologists. The two long-axis diameters of the solid component were, B, 28 mm and, C, 14 mm. On the basis of the clinical
implications, we recommend use of the larger long-axis diameter. Only solid component measurements are shown in this figure; however, in clinical practice, nonsolid
and solid components must be measured.



Figure 6: Transverse CT sections through nodules 3 mm or smaller (arrow) in the, A, right upper lobe, B,
left upper lobe, and, C, right lower lobe. Such small nodules should not be measured, given inherent accu-
racy limitations and variability in determining whether the lesion is a solid, part-solid, or ground-glass nodule.

of attenuation changes over time, is re-
quired before use of these techniques
can be recommended for clinical lung
nodule management.

CT Section Thickness

Several authors have studied the re-
lationship between the accuracy of
nodule measurement and CT section
thickness (31,45-47). They consistently
found that variability decreased with
decreasing section thickness (31,45,46)
and that the thinnest sections (usually
I mm) provided the most consistent
results (47). The studies also found
that the effect of section thickness on
variability was particularly pronounced
for nodules smaller than 10 mm and for
spiculated rather than smooth nodules
(31). This can be explained by the in-
creased partial volume averaging effect
for small nodules when thicker sections
are used, whereas the same effect is
less severe with larger nodules. From
a practical perspective, these findings
support the use of contiguous thin
(=1.5 mm) sections for the purpose

Man mater inte forandringar som ar £ 3mm. Dessa kallas smanoduldra forandringar.

Progress definieras som en skillnad av atminstone 2 mm.



Lungcancer ur radiologens perspektiv

Den stora utmaningen ar att ha lungcancer i atanke i vart mycket heterogena patientunderlag.

Det finns riktlinjer och rekommendationer som strukturerar upp arbetet och underlattar.
Riktig utmaning och tidskravande nar inte sa ar fallet men det ar dar vi alla gor storst nytta.

Ingen stor utmaning i typiska och tyvarr ofta langt gangna fall.
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Radiologen ar en del av ett Team
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