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Objetivos

1. Abordagem do nédulo pulmonar

2. Caracteristicas sugestivas de benignidade
3. Protocolos de seguimento

4. Métodos alternativos
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AnilgoRESpeEial
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Consenso brasileiro ilustrado sobre a terminologia dos
descritores e padroes fundamentais da TC de torax®

Illustrated Brazilian consensus of terms and fundamental patterns
in chest CT scans

C. Isabela S. Silva, Edson Marchiori, Arthur Soares Souza Junior,
Nestor L. Miiller, Comissao de Imagem da Sociedade Brasileira
de Pneumologia e Tisiologia

Nodulo

Opacidade focal arredondada, ou pelo menos
parcialmente delimitada, menor que 3,0 cm de
diametro, geralmente com densidade de partes
moles ou de calcio

J Bras Pneumol. 2010;36(1):99-123
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RX Convencional

Limitacao do método
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Uma questao de dimensdes e situacao
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Tomografia Computadorizada

* Deteccao de nodulos
* Rastreamento por TC de baixa dose

* Projecao de intensidade maxima (MIP) na TCMD: maior
sensibilidade
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Qual é o desafio?

BENIGNOS x MALIGNOS

A
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da Oncologia BP de 30 Paulo
Contornos

o

LISOS LOBULADOS IRREGULARES ESPICULADOS
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Densidade

e Solidos

* Subsodlidos: semissolidos e puramente vidro fosco (nao soélidos)
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Densidade: Risco de Malignidade bp

€6 ¢

SEMI-SOLIDO (63%) > SOLIDO (32%) > VIDRO-FOSCO (12%)

CT Screening for Lung Cancer: Henschke Cl e cols
Frequency and Significance of Part-Solid .
and Nonsolid Nodules | AJR 200Z178:1053-1057
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Area=63,7mm?2
Cir=28,3mm
d=8,681 7/ 9,349mm

() méd=2,0 HU
ds=10 HU

max=40 HU
min=-28 HU
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Broncograma Aéreo bp
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ADENOCA LINFOMA
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Broncograma Aéreo bp =

LINFOMA ADENOCA
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Retracao Pleural (Pleural Tag) bp =

LINFOMA ADENOCA
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Escavacao: Espessura da Parede bp

<4 mm: 93% benigno

>16 mm: 97% maligho

5-15 mm: 50% benigno, 50% maligno
(Comprometimento do parénquima adjacente)
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Morfologia: Sinais de Benignhidade

* Gordura
* Calcificacoes Benignas
*Vasos de suprimento e drenagem

* Torcao Feixe Broncovascular em direcao ao nodulo (Sinal
da “cauda do cometa”)

* Linfonodos intrapulmonares

A
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HAMARTOMA
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central, difusa, laminada, pipoca (benignas)

X

periférica, puntiforme, amorfa (suspeitas)
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DIFUSA CENTRAL LAMINADA
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Calcificagdes Suspeitas bp
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EXCENTRICA AMORFA / PUNTIFORME
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Vasos de Suprimento e Drenagem 5P
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Torcao Feixe Broncovascular bp

ATELECTASIA REDONDA
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Linfonodos Intrapulmonares

* Mais frequentes na regiao subpleural e abaixo da carina.

* Relacdo com as fissuras / margem pleural com contato amplo e plano
(nddulos perifissurais).

* Nodulos homogéneos e de contornos bem definidos.
* Arredondados, ovoides ou triangulares (ameboides).

* Algumas vezes, mais de um linfonodo é identificado.
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i o Nodulos Perifissurais
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Typical " | Atypical Non-PFN

(PFN) (PFN likely) (PFN
‘ ‘ unlikely)

Radiology 2012; 265:611-616
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Tempo de Duplicacao

 Comparacao com exames antigos: avaliar alteracao na
configuracdo/morfologia da lesdo que sugira crescimento!

* Taxa de crescimento:
o Aumento de 25% no diametro corresponde a duplicacao do
volume.
o Estabilidade em 2 anos indica benignidade (nddulos sdolidos)
e 5 anos (nddulos subsolidos).
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Tempo de Duplicacao

| RadioGraphics 20003 20:590-66 I

Henschke Cl e cols 3 AstraZenec.aaZ



Programa Team Up A Benefienc
da Oncologia BP de 30 Paulo

Tempo de Duplicacao

VIDRO-FOSCO s SEMI-SOLIDO SOLIDO
(813 dias) (813 dias) (149 dias)

Growth rate of small lung cancers detected on mass CT
screening

I The British Jowrnal of Radiology, 73 (2000), 1252—1259 I

Hasegawa M. e cols
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Recomendacdes da Sociedade Fleischner

Guidelines for Management of
Incidental Pulmonary Nodules
Detected on CT Images: From the

Fleischner Society 2017

Lung-RADS

AB R Lung CT Screening Reporting and Data
RADIOLOGY System (Lung-RADS

GQuaLiT™ 18 OUur IMAGE

| Radiology 2017; 000:1—16 |
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da Oncologia BP de 530 Paulo

Recomendacdes da Sociedade Fleischner 2017

* Nodulos incidentais

* Nodulos solidos e subsolidos combinados numa mesma
diretriz simplificada

* Recomendacoes especificas foram incluidas para multiplos
nodulos

Guidelines for Management of MacMahon H. e cols
Incidental Pulmonary Nodules

Detected on CT Images: From the
Fleischner Society 2017

| Radiology 2017; 000:1—16 |
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Recomendacdes da Sociedade Fleischner 2017

* Limiar minimo do tamanho foi aumentado (6 mm).

* Seguimento sugeridos em intervalos para permitir que
radiologistas, clinicos e pacientes possuam mais critérios
para atender fatores de risco e preferéncias individuais.

Guidelines for Management of MacMahon H. e cols
Incidental Pulmonary Nodules

Detected on CT Images: From the
Fleischner Society 2017

| Radiology 2017; 000:1—16 |
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Recomendacdes da Sociedade Fleischner 2017

A: Solid Nodules*
Size
Guidelines for Management of
Nodule Type <6 mm (<100 mmd) 6—8 mm (100-250 mm?) =8 mm (>250 mm?) Comments Incidental Pulmonary Nodules
Single Detected on CT Images: From the
Fleischner Society 2017
Low risk? No routine follow-up CT at 6-12 months, then Consider CT, PET/CT, or tissue Nodules <6 mm do not require routine follow-up,
consider CT at sampling at 3 months but certain patients at high risk with suspicious
18-24 months nodule morphology, upper lobe location,

or both may warrant 12-month follow-up
(recommendation 1A).
High riskt Optional CT at 12 months CT at 6-12 months, then CT  Consider CT, PET/CT, or tissue Nodules <6 mm do not require routine follow-up,
at 18-24 months sampling at 3 months but certain patients at high risk with suspicious MacMahon H. e cols
nodule morphology, upper lobe location,
or both may warrant 12-month follow-up
(recommendation 1A).

| Radiology 2017; 000:1—16 |

Multiple
Low risk? No routine follow-up CT at 3-6 months, then CT at 3-6 months, then Use most suspicious nodule as guide to
consider CT at 18-24 consider CT at 18-24 months management. Follow-up intervals may vary
months according to size and risk (recommendation 2A).
High risk? Optional CT at 12 months CT at 3-6 months, thenat  CT at 3—6 months, then at 18-24 Use most suspicious nodule as guide to
18-24 months months management. Follow-up intervals may vary

according to size and risk (recommendation 2A).

A
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Recomendacdes da Sociedade Fleischner 2017

B: Subsolid Nodules*

Size Guidelines for Management of
Nodule Type <6 mm (<100 mm?) =6 mm (=100 mm?) Comments Incidental Pulmonary Nodules
Single Detected on CT Images: From the
. . . - . Fleischner Society 2017
Ground glass  No routine follow-up CT 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 4A).
Part solid No routine follow-up CT 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 as such until =6 mm, and nodules <6 mm
should be performed for 5 years. do not usually require follow-up. Persistent MacMahon H. e cols
part-solid nodules with solid components =6
mm should be considered highly suspicious Radiology 2017; 000:1—16 I
(recommendations 4A-4C)
Multiple CT at 36 months. If stable, CT at 3—6 months. Subsequent management based Multiple =<6 mm pure ground-glass nodules
consider CT at2 and 4 on the most suspicious nodule(s). are usually benign, but consider follow-up in
years. selected patients at high risk at 2 and 4 years
(recommendation 5A).

A
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Recomendacdes da Sociedade Fleischner 2017

Nao deve ser usado:

* < 35 anos (caso a caso)

* Pacientes com diagnostico conhecido de neoplasia (risco de
metastases)

* Imunocomprometidos (risco de infeccao)
* Pacientes em programas de rastreamento para CA de Pulmao

Guidelines for Management of
Incidental Pulmonary Nodules MacMahon H. e cols

Detected on CT Images: From the |Fﬂtlnlnm‘ 2017; 000116 |
Fleischner Society 2017
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‘ ORIGINAL ARTICLE

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

The National Lung Screening Trial Research Team*

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

Low dose CT x CR
(< 2,0 mSv) x (0,2 mSv)

53.454 participantes; 33 US
medical centers

55-74 years old
Smoking History > 30 packs/year
‘1'20% mortality

arceria: Ast ra Zeneca§
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ACR

ArEEEAN OO LREE O

RADIOLOGY

CluaL™ 12 OuRr IMAGE

Lung CT Screening Reporting and Data
System (Lung-RADS™)

Lung-RADS™ Version 1.0 Assessment Categories Release date: April 28, 2014

The ACR Lung Imaging Reporting and Data System (Lung-RADS™) is the product of
the ACR Lung Cancer Screening Committee subgroup on Lung-RADS. This system
is a quality assurance tool designed to standardize lung cancer screening CT
reporting and management recommendations, reduce confusion in lung cancer
screening CT interpretations and facilitate outcome monitoring.

WWW.acCr.org
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Lung-RADS X NLST

* Positive Test: 4 mm (NLST) -> 6 mm (Lung-RADS)

* Reduction of the false-positive rate:

e Baseline screening: 26.6% (NLST) x 12.8% (Lung-RADS).

* Following screening rounds: 21.8% (NLST) x 5.3% (Lung-RADS).

A
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Lung-RADS™ Version 1.0 Assessment Categories Release date: April 28, 2014

Probability of Estimated
robabili
Category Category Descriptor Category Findings Management - Population
Malignancy
Prevalence
Incomplete - o L o inati ] being for : A . lung ing CT images and/or nfa 1%
part or all of lungs cannot be evaluated comparison to prior chest CT examinations is needed
Mo nodules and no lung nodules
Negative definitely benign 1 nodule(s) with specific calcifications: complete, central, popcorn, concentric
nodules rings and fat containing nodules
solid nodule(s):
<6 mm
new <4 mm Continue annual screening with <1% 50%
Benign Ncﬂ_llsmﬂlavu'\r_lcw part solid nodule(s): LDCT in 12 months
Appearance ih:dl d nea 2 < & mm total diameter on baseline screening
_ | chinically active cancer due|
orBehavior ], e or lack of growth non solid nodule(s) [GGN):
< 20 mm OR
2 20 mm and unchanged or slowly growing
category 3 or 4 nodules unchanged for 2 3 months
solid nodule(s):
Probably benign
finding{s) - short term z 6to < 8 mm at baseline OR
foll. new 4 mm to < & mm
Probably | o % UPSuEEeste =
Benign includes nodules with a 3 part solid & month LDCT 1-2% 5%
low likelihood of 26 mm total di with solid <6 mm OR
becoming a clinically new < & mm total diameter
active cancer
non solid nodule(s) [GGM) 2 20 mm on baseline CT or new
solid nodule(s):
2 8 to < 15 mm at baseline OR
growing < 8 mm OR
new 6 to < & mm : i
1A 3 month LDCT; PET/CT rr!ay be used when there is 5.15% 2%
part solid nodula(s: a 2z 8 mm solid component
2 6 mm with solid component 2 6 mm to < 8 mm OR
with a new or growing < 4 mm solid P
additional diagnostic -
Suspicious testing and/or tissue endobronchial nodule
sampling is solid nodule(s)
recommended 215 mm OR
18 new or growing, and 2 8 mm chest CT with or without contrast, PET/CT and/or
ithe ti ling d dii the * ility of
part solid nodule(s) with: ssue sampling dep 5 on the *p > 15% 2%
a solid ponent 2 8 mm OR malignancy and comorbidities. PET/CT may be
used when there is a 2 8 mm solid component.
a new or growing 2 4 mm solid
ax Category 3 or 4 nodules with additional features or imaging findings that
- increases the suspicion of malignancy
Clinically Significant or
Potentially Clinically " . . . -
Other N 5 modifier - may add on to category 0-4 coding As appropriate to the specific finding nfa 10%
Significant Findings
—{nonlung cancer
Meodifier for patients with
Prior Lung | a prior diagnosis of lung . .
Cancer retum to C modifier - may add on to category 0-4 coding - - -

WWW.acCr.org parceria: AstraZeneca[‘cz
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Lung-RADS — Notas Importantes:

* ExXame negativo: nao significa que o individuo nao tem cancer

* Tamanho: nodulos devem ser medidos na janela de pulmao e
relatados com o diametro médio

* Crescimento: aumento de tamanho > 1,5 mm

A
i AstraZeneca‘?



PET/CT bp

* > (0,7 cm, indeterminados apos TC
* Sens. (97%), Esp. (85%), Acur. (93%)
* Alto VPN: 5% de chance de CA, se PET/CT normal

BeneficenciaPortuguesa

Kim SK et al. J Nucl Med 2007;48:214-220
Hashimoto Y et al. J Nucl Med 2006;47:426-431 ia: AstraZeneca@




PET/CT: Falsos Positivos bp

* Infeccoes

* Processos inflamatorios

Mulher, 57 anos, CA de ovario

“

_Q

Shim SS et al. AJR 2006;186:639-648

Dr. Gustavo Meirelles

Asad S et al. AJR 2004,182983—989 Parceria: AStrazeneca§



PET/CT: Falsos Negativos bp

e Carcinoide

* Adenoca in situ/lepidico

AlS

Shim SS et al. AJR 2006;186:639-648

A
Asad S et al. AJR 2004;182:983-989 : AstraZeneca‘?



Ressonancia Magnética bp

* No atual momento, nao ha diferenca estatistica entre a TC e a RM
na deteccao de nédulos malignos.

Dr. Bruno Hochhegger

Koyama H. Eur Radiol 2008;18:2120-31

ia: AstraZenec,a(c2



Ressonancia Magnética bp

e Gordura?

Hochhegger B, et al AJR 2012

Parceria: Ast ra Zeneca§



Ressondncia Magnética — Difusio %P =

RESTRITA
TUMORES
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Ressonancia Magnética — Difusao bp

* Nodulo semissolido

ADENOCARCINOMA IN SITU Dr. Arthur Soares de Souza Jr.

Parceria: ASt ra zeneca%



Ressonancia Magnética — Difusao bp =

F, 43 anos

R

TU CARCINOIDE
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Ressonancia Magnética — Difusao bp =

M, 68 anos

CEC PULMAO

Parceria: Ast ra Zeneca&
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Conclusoes

* Estratificacao dos pacientes quanto ao risco de malignidade é essencial
para o manejo do NPS

* Obtencao de exames prévios para comparacao

* Fleischner x Lung-RADS

* Seguimento dos NVF/Semissolidos difere dos nddulos sélidos
* Manejo estratégico envolve PET/CT

* Perspectiva da RM

ia: AstraZeneca42
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Conclusoes

« CADA PACIENTE E UM PACIENTE!
(cada Instituicao é uma Instituicao)

* Para calculos de probabilidades veja:

* http:/www.chestx-ray.com/SPN/SPNProb.html

* VIGILANCIA: Bom senso!

A
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( Current Status?
[ ]
D I Ca WHAT IS THE CURRENT INTERPRETATION
STATUS?
baseline CT
follow-up CT

lungs not completely imaged

(‘ awaiting prior CT for comparison

Screening Select "baseline CT" if this is the patient's first
lung screening CT.

A Beneficéncia
eeecO VIVO T 23:07 7% 45%0C b b e

< Lung-RADS Fleischner ]

4X Suspicious

>15% probability of malignancy
USE MALIGNANCY PROBABILITY TOOL

Consider enhanced CT and/or
biopsy. PET/CT if solid part = 8 mm.

Base decisions upon probability of malignancy

and comorbidities.

@ Current Status?  baseline CT

= Lung Nodule .
Present? y
Lung Nodule |

@ Appearance? part-solid
Mean Diameter

&} of Entire Nodule? 8 mm
Size of Solid

f Component? 5mm 2

Parceria AStra Zeneca
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