Incidental vs. Screening
Detected Nodule
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8. Incidental Pulmonary Nodule (IPN) 20Screening Detected Nodule (SDN)
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Subsolid nodule

AATS (2024)

INCIDENTAL
ESTS (2023)

Fleischner Society (2017)

British Thoracic Society (BTS, 2015)
American College of Chest Physician (ACCP, 2013)
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SCREENING
ACR Lung-RADS (v2022)
NCCN (2026)

Japanese cancer screening guideline (2025)

= 7| &4 &l (Korean Lung-RADS, 2019)
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7tO|E21210f &= T Mg

JHE Y o7 X Ed =2 (Grade 1

o
o
Mot TEEE: Thin slice (€1.5mm), Contiguous, Lung (sharp) kernel, coronal or sagittal reconstruction

ol 515 . Grade 1A
G & O[ Lt thick slice cT= TH7| ZHLHOf| Hgtol B O 2 baseline E F (Grade 1)
A 2F2 Low dose CT (Grade 14)

2.5mm Window : Critical for small (<10mm)
Standard kernel setting #& nodule, SSN small solid

l




71 54 . Lo THH (71 3 A 2 0|-= axial, coronal, sagittal) O A{
o2 OtLt= Z=1 =0 Ha 2 F

==/ Lung RAD 2270 AR Xt2|

Fleischner, Lung-RADS, BTS, NELSON Trial

Nam. Semin Respir Crit Care Med. 2022
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20 SCREENING (Lung-RADS)
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Population CTs

The Bayesian
Risk Funnel

P ( Cancer | Nodule ) =« P ( Cancer ) x Likelihood Ratio

IPN population & 274+

(Low Prior)
LT} SLTBE ALQ 2 ZANSH At 01
H 2| AHH 2tE0| A = Off X

SDN population
(High Prior)
=Rl

o[ Oj gdgdo|gt=
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P(Cancer)O]| HCH 83509

= 7: NLST(2011), NELSON(2020)
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NLST 2011 55-74 yrs, 30= PY Smoking 24mm noncalcified 27.3% 1.1%
NELSON 2020 50-75 yrs, >15p/d 25yrs or >10p/d 30yrs  Any noncalcified 50.5% 3.1%
K-LUCAS 2020 54-74 yrs, >30PY Any 44.5% 0.7%

VHA lung ca screening 2021 55-80 yrs, >60PY Any 59.7% 1.5%

Atk ol 7 Cf A

Gould. aJreem 2015 =18 yrs, population based cohort, US  4-30mm 31.6%

Kim ErJ 2020 =18 yrs, health checkup population, Kr =24mm noncalcified 16.2%

Hammerschlag. intemmeds2015  Chest CT for trauma, Australia Any 8.5%

Blagev. Jacr 2016 PE CT angiography Nodule requiring F/U by 9.9%
Fleischner Guideline

Courtesy of Hwang EJ. SNUH
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2. A% HO|H D =
AXAZX O D9, S (0|7 ME ZAIEA=0| Z5)
HAMH A 71.2M > M 68.3A
COPD, XA 52.7% > MY 41.9%

Comorbidity (B, 1@, Al atZzsl) M8 0.977l / A 1.570

3. HIS AL H &
A IS EO|M TIEHE T el 23.5%

od 2 51.0%> % 37.3% Osarogiagbon JAMA Net open2023
Gulati S. J Thorac Oncol 2023
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Clinical & Imaging risk assessment
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Indeterminate Pulmonary

High Probability of cancer:
Biopsy or Surgical Resection
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Intermediate Probability:

Further Testlng
Q Q0 Q o o o
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MMM

i blomarker

Low Probability of Cancer:

Surveillance CT
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Ruled in by Biomarker
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Fewer in Intermediate Group
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Ruled out by Biomarker

o000 QO
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Paez. Curr Opin Pulm Med. 2021



1. H & 2= = :solid nodule, IPNO| Al £E5| 4 58

Clinical and imaging risk assessment

Probability of Malignancy (Accp Guideline)

Low Intermediate High
(5<%) (5-65%) (>65%)

Young Mixture of Older
Less smoking low and high  Heavy smoking
No prior cancer probability Prior cancer
Small nodule size Larger size
Regular margin Irregular margin
Non-upper lobe Upper lobe location

Fleischner Society High risk

- Clinical : Age, smoking, female, exposures, COPD, ILD, family history, prior malignancy
- Imaging : Size, attenuation, upper lobe, spiculation, volume doubling time, PET/CT
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The Brock risk-prediction model
Transient subsolid nodule

young age, Predictor Brock OR (95% CI)
- Imaging risk factors detection of the nodule
. T Age 1.03 (0.99 t01.07)
at F/U, blood eosinophilia,
lesion multiplicity Female sex 1.82 (1.12 to0 2.97)
— Size, Upper lobe, Spiculation large solid portion, e 134 (083 1o 2.17)
— Attenuation : persistent subsolid nodule (SSN) Nodule size Non-linear
*  30% probability of malignancy, higher than thatof solid nodule E;’f" ?i Eg‘ﬁ L ;:;;
46 (0.74 to 2.
*  70% of partly solid nodule are transient Upper lobe 193 (114 to 3.27)
— Volume doubling time, a surrogate marker of the probability of malignancy Nodule count 0.92 (0.85 to 1.00)
. N A Spiculation 2.17 (1.16 to 4.05)
Solid: 100-400 day / SSN: 3-5 years M -
— Nodule multiplicity Cancer >5 years ago N/A
PET findings NA 13 quideline

Transient SSN

PSN




2. 7@l BF=d9] 2| = T J} personalized Risk Stratification

Clinical predictors model

Brock U. Risk Calculator

Input

Mayo Clinic (-> Herder model) : ACCP, BTS Age [0 [years v

Veterans Affairs
Brock University models
: Fleischner, Lung-RADS, BTS

Sex ® Female (0.6011)
O Male (0)
Family history of lung cancer £4(0.2961)
Emphysema [(0.2953)

Nodule size |20 | |mm V|

Nedule type O Nonsolid or ground-glass (-0.1276)
O partially solid (0.377)
® solid (0)
Nodule in upper lung & (0.6581)

Nodule count [ | [number v

Spiculation [(0.7729)

Results

Logodés TR
Cancer probability FERE

Decimal precision

https://www.sts.org/lung-nodule-risk-calculators

Clinical risk predictive models’ variables

Variable VA Mayo Herder Brock
Age X X X X
Sex X
Body Mass Index

COPD X
Family History of Cancer X
Smoking X X X
Pack Years

Years Quit Smoking X

Hemoptysis

Previous Cancer X X
Lesion Size X X X
Number of Lesions

Nodule type (partly solid)

Spiculation X X
Lesion Location X
FDG-PET Avidity X

X > X X X

Paez. Curr Opin Pulm Med. 2021
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INCIDENTAL Fleischner Society

Identify
Nodule

Low High
Patient Patient

SCREENING Lung-RADS

Cat 4X
(Highly Suspicious)

(Suspicious)
Cat 3 (Probably Benign)

Cat 1/ 2 (Negative / Benign)

370

671 &

1271 &

Ch# @ Q17 B BHE /IS ZAIS WA AAE A2

o —_ ) }— s,

EZOIE St X0l A 2t

MECH A HE (75-80M]) 7HX] 2 0| ot -t 2HA| Q10| O H
LDCT X|Z
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“ Lung-RADS

° e
EEREE YR

V2022 vli.l
27t A7 0 =2+ Ol AAH|w EE= F7HFd <1% -
2% pAL A8 ot s (Incomplete)
k) 1 O] &4t QS LDCT 12 mo 39% <1%
FE0Y, AZlsd (Negative)
{t2 (Negative) ) of A AR 45%
ZHX 37| (Benign appearance)
3 dAN Z2E LDCT 6 mo 9% 1-2%
ilf_l ‘C’_T_ (Probably begnign)
Tg_'ﬂ, = J'C—',??“g AA | & o| Al LDCT 3 mo or PET/CT 4% 5-15%
AMdH) (Positive) (Suspicious)
4B | 2 O 2 of A Chest CT, PET/CT = Bx 2% >15%
x (Very suspicious) 19

* 171 HZ=0 2 20220{| A] AHK|



Solid

Part-
Solid

Pure
GGN

ACCP
BTS

BTS

BTS

Fleischner Society
I-ELCAP
Lung-RADS

NCCN (screening)
NCCN (incidental)

/Fleischner Society\
I-ELCAP
Lung-RADS

NCCN (screening)

\NCCN (incidental))

Fleischner Society
ACCP
NCCN (incidental)

I CT follow up at 3 month
for all part-solid nodules |
ACCP

I-ELCAP

NCCN (screening) Lung-RADS

Nam. Semin Respir Crit Care Med. 2022




‘ Fleischner Society Guideline (Solid nodule, Single)

The Discharge Zone

Threshold Slider
ALY UULY [CLRURN UL RN UL RN RLR RN R R

The Surveillance Zone The Action Zone

ERRA UL Ll (UL RO AR R RIS [CUULA PLLERA E LR ARG IR B2 ULIULE RS P RRR IR 0| MRAL

l
Omm Tmm 2mm 3mm 4mm Smm 6mm 7mm 8mm 9mm 10mm 11mm 12mm 13mm 14mm 15mm
No F/U for low risk 6-12 mo F/U 3 mo F/U, PET/CT, or tissue sampling
2 RYE <1% 2 2 E 0.5-2.0% 2 2H = 3.0% O] 4
> M7 =Moo Eage (PanCan, BCCA, NELSON trial)
A Suspicious morphology e et M=o et 37|, 2, SR 9| QIXLof| et
> 2 Q¥ E 150 =5 7|2t A8 M7HR| S Mey e 3t

> 12 7fE F=H

A 0 X==HMe 2mqg Stability 2t2l1= 2[5 FH =& S &
(6-1270 &, 18-247 &)



| Small solid nodules (< 8mm) 22| H|

Fleischner Lung-RADS

<6mm <4mm LR no F/U LR no F/U Annual screening

<1% HR 12m F/U HR 12m F/U (Category 2)

4-6mm LR 12m
HR 6-12m

6mm~8mm LR 6-12m LR 6-12m 6m (C3)

0.5~2% HR 3-6m HR 6-12m
>8mm Pretest probability LR 3m, PET or biopsy 8-15mm 3m or PET (C4a)

3%

5-65% PET/CT, Biopsy, F/U
treatment

HR 3m, PET or biopsy

215mm CT,PET, biopsy (C4b)




‘ Small solid nodules (< 8mm) 22| H|

ACCP Fleischner Lung-RADS

<6mm <4mm LR no F/U LR no F/U Annual screening

<1% HR 12m F/U HR 12m F/U (Category 2)

4-6mm LR 12m
HR 6-12m

6mm~8mm LR 6-12m LR 6-12m 6m (C3)

0.5~2% HR 3-6m HR 6-12m
=28mm Pretest probability LR 3m, PET or biopsy 8-15mm 3m or PET (C4a)

3%

<5% 3m
5-65% PET/CT, Biopsy, F/U
>65% treatment

HR 3m, PET or biopsy

=215mm CT,PET, biopsy (C4b)

Probability of malignancy
in NLST LDCT screening

4-6mm
7-10mm
*7mm with

0.5%
1.7%
10%

concerning imaging feature

Mazzone. JAMA open. 2022



M/66 = 7+ & A T

6.9mm (8.6x5.2) 6months no change (12months”Zt & &)
Category 3 -> C2 down grading 6monthOf £



S5 CTOIM U = AW 4B IIE
Thick slice CT 2mm (Fleischner)
1.5mm (Lung-RADS)

Coronal

=7t37| 23 (6-8mm),
UA QA 0 2} 3-1270 & Et7|

O o
TN B8R CT Al

| Adenosquamous
| carcinoma

WIS Sk

'.ﬁ.c‘f] mrfy- > 4

M/52 Past smoker 30PY

Initial 7mm (7x6) 3mo Baseline 6mo
5mm thickness CT 8mm (8x7) 9mm (9x8)

6mo
11mm (11x10)



“ Large Solid nodules (> 8 to 30mm) £t2| H| !

ACCP Fleischner Lung-RADS
<6mm <4mm LR no F/U LR no F/U Annual screening
HR 12m F/U HR 12mo F/U (category 2)
4-6mm LR 12m
HR 6-12m
=6mm to 8mm LR 6-12m 6-12mo —18-24 m 6mo (C3) — Annual F/U (C2)
HR 3-6m
=8mm Pretest probability LR 3m, PET or biopsy 8-15mm 3mo or PET (C4a)
<5% 3m HR 3m, PET or biopsy
8mm 3% 5-65% PET/CT, Biopsy, F/U >15mm Enhanced CT,PET, biopsy

SR A >65% treatment (C4b)




‘ Large Solid nodules (> 8 to 30mm) £t2| H| !

Mazzone. JAMA. 2022

5-30%  Chest CT in 3 months or PET/CT + nonsurgical biopsy
30-65% PET/CT % nonsurgical biopsy
65-90% PET/CT % nonsurgical biopsy or surgical resection

>90%  Surgical resection or stereotactic radiotherapy

Comorbidity,
Limited life expectancy,
Difficult nodule localization,
Patient preference,
Slow growth rate

Monitor, when ?
CT vs Bronchoscopy

Surgery, when ?

Low yield nonsurgical biopsy

28mm Pretest probability LR 3m, PET or biopsy
<5% 3m HR 3m, PET or biopsy

8mm 3% 5-65% PET/CT, Biopsy, F/U

AU =2 >65% treatment

Al Iocat|_on
Excellent cardiopulmonary

>15mm | fitness, patient preference

(C4b)
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M/72 heavy smoker l

—

12mm (12x11)

Subsequent biopsy
: Hamartoma

M/74 IPF

9mm (10x7)

17mm (22x11)

4-month F/U
Bx : Sqgcc



M/62 = 7t & 4 £l M/62 = 74| &4 2

T—

11.5mm (12x10) 3 month, no change 11.3mm (12x10) Bx : ADC
Category 4a Bx : chronic inflammation C4X



“ Subsolid nodule

ACCP Asia (2016) Fleischner Lung-RADS
Partly Solid
<6mm Annual F/U no F/U Annual screening
(category 2)
=6mm Annual F/U 6mo (C3)
(L EE <6mm) 3-6 mo X|£ 0 £=t0l

IR TERCIED)/ PN

3,12, 24 mo 3mo or PET/CT (C4a)
nk-=p=n-l
(LSBT 26mm) (X2 E|= D82 256mm
PET/CT; biopsy ‘highly suspicious) Contrast CT; PET/CT; % biopsy (C4b)
(Y2 F 28mm)
Pure GGN
<30mm Annual F/U Annual screening

(category 2)
6-12 mo X| % 0] 520l
— 0|3 27t 5LEX|

—

=230mm Annual F/U 6mo (C3)
— HO0{ & 3ETHA|




M/66 = 7+ & A4 T

Oroifry,

& <6mm Category 3 6 months

=



0

M/66 2'd T Q| R IIH LT @ SAl 9 27t H LT 2713

} 8. 67425 3
| ®

37| 13.7mm (16.3x11.1) M 27| 19.5mm (27.1x12.1) HA| 27| 19.5mm (28.3x17.3)
Solid portion 6.2mm Solid portion 6.5mm Solid portion 9.1mm
Category 4a Category 4b (growing)



M/84 Incidental

r r

ADC

Baseline neglect 6 month A & 74 6 month 9month
18x18mm 21x18mm 24x18mm 27x22mm
Pure GGN Solid portion 4mm Solid portion 5mm
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2 6mm , |t El &M=, Fleischner (Highly suspicious) / Lung-RADS (Category 4a)

al
— FTRNY (M4, =) X| & : Fleischner 6mm / Lung-RADS 8mm

— O =2l MEST. HYZ7FA|Z pGGN 813, PSN 457
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A[NE 2™ T 13%/ D 0|2 CHA| &, 16%= MEL2 1= 2l

— Oj¥r=oR oF FAT YU B Mo B
Azour. CHEST 2021

NCCN 2026
Chen. J Thorac Cardiovasc Surg 2024
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Cardillo. European Journal of Cardio-Thoracic Surgery 2023
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SCREENING (Lung-RADS)

1271 O[L{of Ha %

AE 1.5mm (I 2mm3)ZE 1}

oF ru

i O
Hu gjo
]

rQ Kl

r

ANFZEH

- Baseline 1@ Z & (50-500mm?3) & 2*% 3%

PN =Sk (50 -500mm3) X| <&

NELSON study

AZ2AsH37| == o
-> Category 0 1-3mo

*= gl low growing : & 9| 7| SHR| &S| Ot
0f AAH| 24 X|SHLe 2 7 2 Cda=z 2tF
Ay AAOM M S A LHEHE Ea 4mmO[ 2| ZE
New or a7z| 7|1 B 3E Category #HI
Growing
Yy 2 (29 12mo
3 (BAN) 6mo
4a (2| +h 3mo
4b (Of22| &) HE A
2E201d HMZEHZE <6mm 3 6mo
DHEE <4mm  4a 3mo
THME >4mm  4b XU AA}
2t 2 2 12mo
3 6mo




M/83 Incidental finding on shoulder CT

Ex-smoker o I
4 '
‘ ADC
he N

10mm (9x10) 10mm (9x10) 10mm (10x11)
2024/10 2025/09 2025/12 2026/04

.

&
&

-



M/67 =7t & A Tl 2022 2024 2026

5.1x3.6mm 7.9x5.1mm 11.3x6.1mm
<6mm Growing 6.5mm Growing 8.7mm
Category 2 Category 4a Category 4b



| 7tol =2tQle| Zat B! T}

IPN ZIEHO| THX]
gmm =1t I ZE 9| 10% 0| A IR (n=23789, retrospective) Vachani. Chest 2022
IPN =% O| sDNI} O S5HA T el Z=7| 740 28H 2l 7| J
SDN 3.4% vs IPN 7.5% (n=19529, community health care corporation)
) Osarogiagbon. JAMA Net open 2023
SDN 4.9% vs IPN 4.7% (n=774147, medicare cohort) Pinsky. Chest 2023
Fleischner Society 7}O| E2tC10|| [THE |1pN =AM Of| Al H| R 6% (n=4181)
27| F7)(1-27]) X DAL 75% / 2| 7ts K| = H| & 77.9%

ZU|H - APTNBS S 2% 82.3%, but = 20 S A X =CH (A2 42.3%7} H[2HY) Vindum. Clin lung ca 2023
IPN 7}O|E2}QI Y O|E EHeM
IPNOj| A | @faf 28 0| Ble 202 IFAY 7|%+Eq, Ciebd AH xrg Q| K|

O”‘*HF(49<y)% SHAECE SH =YX

Qs+ 2 ~MalstHo|H & CHErA AR CH3] T Q Farjah. Chest 2023
1% %5 110181 &, O = l. Farjah. J Am Coll Radiol 2022



| 7tol=atelo| Zat 3 Fis

| Lung-RADS

15025 0| B = Tt

F|¥d d1E =0|
Lung-RADS v1.0(2014) -> v1.1(2019) -> v2022
Avaram.Life 2024

012t = /£ 0| & Lung-RADS v2022, 92.3%/ 85% > BTS 100%/ 65%

QN 2T}
ShE 2IIH A ATIALY 0| A 1t 248 ZICHEl $19] 53.6%7F 17|

) SHRI =l 3HX}O| 53.5% 7t 17|
Kim. Radiol. 2020

O|= ACR registry (1002t3&
Silvestri. Chest 2023

Lung RADS M7t &2

A 'g‘ :LL'I 7c(>|' Jin. J Korean Soc Radiol. 2023
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| Summary

rx
nE
N

L AHSH ZH (Fleischner) Y474 ZH (Lung-RADS)

T =H L Bl T ol 2 e 71 dAd A K=z FO=t
CHA 35X O &F A QI (wide risk range) 55-75M 302 A S AXt (Highly selected)
22| K| A| Fleischner Society, BTS, ACCP ACR Lung-RADS, NCCN, = 7| &F A T
gk e 7|8 E2F (M vs 19IF) HT =5 (Category 1~ 4X)
=871 37| >6mm (L) >6mm (Z|&), 24 mm (A7 2E)

= of et 7 Ao 7hA HEDL 1
#1223 st 3718 7.7 15 3718

15mm~ S Xl Intervention A|@ (Enhanced CT, PET-CT, Bx)

xH 212 (R228) 3674 & DA% 37| (68mm)0f 112 374 or B Al
FH 714 (kR e) 6-1270 & 30mm O] 2E77HX] & 13
F=HIE nY 2 Ol sH QMY A B = 75-80M|77kX| & 12| AT
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