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IASL(’ b INTERNATIONAL ASSOCIATION FOR THE STUDY OF LUNG CANCER

) Lung Cancer TNM Stages-9th Edition

Stage Groups of the 9th Edition of the Tumor, Node, Metastasis (TNM)
Classification of Lung Cancer

9th Edition TNM Descriptors and Stages

/M Categories and Descriptors

Tla=1cm

T1 Tlb=1to=2cm

Tlc=2to=3cm
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9th edition, Overall Survival
A Event 5-year P value
W18 ed2%
1B 106 82.1%  <.001(vslA)
HA 75 75.3% 0.019(vsIB)
B 147 674%  0.026(vsliA)
A 135 04.2%  0.020(valiB)
0] MB___ 43 506%  0.044(vsllIA)
0 1 2 3 4 5 §

Follow-up (years)
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Current pulmonary nodules size

Malbasa et al 3,479 nodules Lung RADS + 8.45 mm (SD
(2025) detected in a LDCT 2,866 7.9)
SCREENING LCS program
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Current pulmonary nodules size

Malbasa et al 3,479 nodules Lung RADS + 8.45 mm (SD
(2025) detected in a LDCT 2,866 7.9)
SCREENING LCS program

Grolleau et al NLP in 101,703 CT 1,999 nodules 8 mm (SD 5)
INCIDENTAL (2024) reports (2%)
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(CHEST 2007; 132:1315-148S)

Initial Diagnosis of Lung Cancer*

ACCP Evidence-Based Clinical Practice Guidelines
(2nd Edition)

M. Patricia Rivera, MD, FCCF; and Atul C. Mehta, MB, FCCP

Recommendation 10:

In patients suspected of having lung cancer who
have a small (<2 cm) peripheral lesion, and who
require tissue diagnosis before further management

can be planned, TTNAis recommended.

Grade of Recommendation, 1B
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CHEST 2013; 143(5)(Suppl):e935—-e120S

Potential Benefits Potential Harms
Procedure Outcome % Frequency | Outcome % Frequency
Bronchoscopy |+ Delinitive preoperative cancer * Physical complications
with biopsy diagnosis in many cases Bleeding 2.5
Fluoroscope-guided ~ 30 Any pneumothorax 2-4
EBUS, ENB + VBN guided 60-90 Death <<]
» Reassurance if specific benign « May still require surgery if biopsy result is
diagnosis established nondiagnostic or shows cancer
*» Acquisition of tissue for molecular * False negative biopsy results 30-70
testing * False positive biopsy results Rare
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Clinical Review & Education JAMA. 2022;327(3):264-273. doi:10.1001/jama.2021.24287

JAMA | Review

Evaluating the Patient With a Pulmonary Nodule
A Review

Peter J. Mazzone, MD, MPH:; Louis Lam, MD

Multimedia
IMPORTANCE Pulmonary nodules are identified in approximately 1.6 million patients per year
inthe US and are detected on approximately 30% of computed tomographic (CT) images of
the chest. Optimal treatment of an individual with a pulmonary nodule can lead to early
detection of cancer while minimizing testing for a benign nodule.

CME Quiz at
jamacmelookup.com
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Individualized Pulmonary Nodule Management Based
on
Probability of Malignancy

Probability of
malignancy*

Nil CT PET-CT  Non- Surgery/
surgical  SBRT
bx

<1% No risk v

1-5% Very low
5-30% Low

V AEEEEEEEEEEEER
vV
30-65% Moderate Vv

v

AN

v/

N

JAMA. 2022;327(3):264-273. doi:10.1001/jama.2021.24287
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P-Nodule Risk ':& B ;gg;agc
PREDICTION
CALCULATORS

These risk prediction calculators are
provided to assist clinicians in relation
to the diagnosis and management of
pulmonary nodules - the information
provided here should be used in
conjunction with the BTS guidelines for
the investigation and management of
pulmonary nodules

E Probability of malignancy >
following CT (Brock Model)

Probability of malignancy
following PET-CT (Herder >
Model)

Volume Doubling Time >
E

Calculators Guidelines
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Individualized Pulmonary Nodule Management Based

on “

Probability of Malignancy p-Nodule Risk £

Probability of PREDICTION
CALCULATORS

App Info

CANCER British
RESEARCH Thoracic
Society

malignancy*

Nil CT PET-CT Non- Su rge I’Y/ These risk prediction calculators are
. provided to assist clinicians in relation
su rglcal SBRT to the diagnosis and management of
bx pulmonary nodules - the information
provided here should be used in

0 ; conjunction with the BTS guidelines for
<1% No risk \/ the investigation and management of
1-5% Very low

pulmonary nodules
-20No° Probability of malignancy
5-30% Low V following CT (Brock Model) >
_GLOo
30-65% Moderate V Probability of malignancy
following PET-CT (Herder >
\/ Model)

V AEEEEEEEEEEEE®
v

<KX

\/ Volume Doubling Time >
E

Calculators Guidelines

JAMA. 2022;327(3):264-273. doi:10.1001/jama.2021.24287
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SOLITARY PULMONARY NODULE®

G. I C. JOYNT, M.D,, F.R.CS.[C) and
K. . VASSAL, M.D., Toronto

The piacxosis and management of the isolated
pulmonary _nodule present i challenge to the
clinician. Mass x-ray surveys of the chest, originally
intended to deteet carly pulmonary tuberculosis,
have made it apparent that the solitary circum-
scribed pulmonary lesion is encountered rather
frequently. Because the lesions are usually asympto-
matic and because the radiologist can give little
help, there is a tendency to de e making o
an exact diagnosis. Sharp and Kinsella®* made
exhaustive clinical studies in attempting to reach
a correct diagnosis, but concluded that extensive
investigations were not worth while. The high
incidence of carcinoma in the reported series,
along with the low mortality and morbidity associ-
ated with _modem thoracic surgerv, has changed
the management and treatment of these lesions.

Canad. M. A. J.
July 15, 1959, vol. §1




Percentage of Surgically Resected Pulmonary Lesions with Final
Benign DiagnOSiS Surgically Resected Pulmonary Lesions with Final Benign Diagnosis

[ B570

80 4

70 1

h
o
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1%

)

Benign lesions (%)
8

32%

&

20 1

9%
10 -

1976 (Ray) 1983 (Toomes) 1984 (Keagy) 2006 (Smith)
study (author, year)

Historical surgical series. Percentages indicate pulmonary lesions resected without preoperative diagnosis of malignancy and finally proven benign.

Ray et al., Chest 1976; Toomes et al., Cancer 1983; Keagy et al., Ann Thorac Surg 1984; Smith et al., Ann Thorac Surg 2006
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JANUARY 23, 2025

Signilicant settlement
for cancer
misdiagnosis which  piEies

misdiagnosis.

led to the unnecessary
loss of a lung.

Posted in Medical negligence

AAAAAA

Rosie Hodgetts
Associate

View Profile More Articles
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Different Generational Values/Different relationship
patient-physician

*Older generations (baby boomers and before)
acceptance of authority, more tolerant of
suffering, and saw bad outcomes as part of life.

* Younger generations (Gen X, Millennials, Gen 2Z)
value personal autonomy, quality of life, and
transparency. They are more likely to question,
challenge, and expect accountability when
something goes wrong.




Individualized Pulmonary Nodule Management Based

on “

Probability of Malignancy p-Nodule Risk £

App Info

CANCER British
RESEARCH Thoracic
Society

Probability of PREDICTION
CALCULATORS

malignancy*

Nil CT PET-CT Non- Su rge I’Y/ These risk prediction calculators are

. provided to assist clinicians in relation
su rglcal SBRT to the diagnosis and management of

bx-RAB? pulrr!onary nodules - the inforrpation
provided here should be used in

0 ; conjunction with the BTS guidelines for
<1% No risk \/ the investigation and management of

ulmonary nodules
1-5% Very low \/ P Y

-30° Probability of malignancy
>-30% Low following CT (Brock Model) >

Probability of malignancy
following PET-CT (Herder >
Model)

30-65% Moderate
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\/ Volume Doubling Time >

Calculators Guidelines

JAMA. 2022;327(3):264-273. doi:10.1001/jama.2021.24287
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What is a RAB?

// Virtual \ v Stability

\ bronchoscopy / v’ Maneuverability
— _,,# v Farther reach

v Ergonometry
Ultrathin \

bronchoscope W G

(OD <4 mm)
Navigation System:

=Electromagnetic field 4 wheel

steering

=|mage-pattern /
contro

recognition

=Sensor-shaping

NEW
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CBCT imatge Integration to RAB

| ]

3D scan (CBCT) Automated DICOM transfer Update of targe
location
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RAB (22/1/26)

Woman, 62 years old,
smoker, incidental
finding in Chest Xray.

Thorax CT: solid nodule
in LLL and subsolid
nodule in URL
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REGISTRATION

Registrar

Fuerza de
transmision

Objetivo 1 - Trayecto 1

Navegue por la carina principal. Haga coincidir la Vista en directo con la
Vista de navegacion en centrado, profundidad y rotacion. Confirme la
coincidencia de la carina principal en la pantalla tactil del controlador.

Radio de
curvatura

42 mm




NAVIGATION =
! Gt
RAO  25°

Fuerza de
transmision

LIl 10x7 - Trayecto 1

Distancia hasta el borde
del objetivo

Cerca ipios

125. --m

Radio de
curvatura 4
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Hugtip

% SPIN 1: AFTER NAVIGATION [

10:40:20

1020 x 1020
CAP
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e SPIN 2: CONFIRM TOOL-IN-LESION G
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BIOPSY

Institut Catala M/ Germans Trias i Pujol ' IGTP?Y URB =&
de la Salut ' Hospital




Institut Catala " Germans Trias i Pujol UH Universitat Autonoma

de Barcelona

de la Salut -' Hospital




O
<
-
=
O
'
A




CRYOBIOPSY

Courtesy form Thomas Gaisl (Zirich)
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Diagnostic yield vs. Mean nodule size by technique
(Balasubramanian et al., 2024)

. S . . . 100 T T 3.5
Diagnostic yield and safety of diagnostic techniques
for pulmonary lesions: systematic review, meta-analysis ot o
. o -3.0
and network meta-analysis 80 266 /
72" 72.7%
Prasanth Balasubramanian®, David Abia-Trujillo &%, Alana Barrios-Ruiz?, Ana Garza-Salas?, ' -2.5
Anoop Koratala?, Nikitha C. Chandra?, Alejandra Yu Lee-Mateus @7, Gonzalo Labarca®* - 217 S
and Sebastian Fernandez-Bussy® X A
o] 60 B L o
?2 178 ~ 203
; 338 o v
Eur Respir Rev 2024; 33: 240046 e 3
o -1.5 2
g g
. =
-1.0
20
-0.5
é%dbeBUS EﬁB RAB 0.0
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Technique |Diameter Bronchus sign +
>2 cm

Institut Catala \ly Germans Trias i Pujol
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Technique |Diameter |Sub- |Bronchus sign -
<2cm solid
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Tamano de nodulo, mm (n= 48) p
<10 (5) 10-19 (28) 20-30 (15)

Tamarno lesion (mm), media 8,2 (7-9) 14,25 (10-19) 25,2 (21-30) 0,000
(rango)
Tipo de nodulo, n (%) 0,697

Solido 5 (100%) 25 (89%) 13 (87%)

Subsolido/ Ground glass 0 (0%) 3 (11%) 2 (3%)
Distancia de la pleura (mm), 18,6 (0-35) 10,5 (0-34) 4,5 (0-29) 0,286
media (rango)
Localizacion axial, n (%) 0,042
Tercio interno 0 (0%) 4 (14,3%) 1(6,7%)

Tercio medio 4 (80%) 8 (28%) 2 (13,3%)

Tercio externo 1 (20%) 16 (57,7%) 12 (80%)
Signo del bronquio, n (%) 0,709
Si 4 (80%) 6 (21,4%) 5(33,3%)

No 1 (1%) 22 (78,6%) 10 (66,7%)
indice de Herder (%), media 13,3 (1,7-26,3) 60 (2,5-96,1) 71(4,8-97,5) 0,176

(rango)

Rendimiento diagnostico

100% (3/3)

93% (26/28)

100% (14/14)




Caracteristica N=¢8

TC con evidencia herramienta en lesion (tool-in-

lesion
Si 47 (97,9%)
No 1(z2,2%)

EBUS radial

Concentrico 5 (10, 4%)
Excentrico 10 (20, 8%)
Mo realizado 33 (68,6%)

Hospital

3z Germans Trias i Pujo @"IGTP”’ URB Ui werons



Diagnostico por RAB
Malignidad 34 (72%0)
Adenocarcinoma 22 (64%)
Carcinoma escamoso 8 (24%)
Tumor carcinoide atipico 1 (3%)
Metastasis de neoplasia de colon 1 (3%)
Metastasis de neoplasia urotelial 1 (3%0)
Metastasis de neoplasia de cervix 1 (3%0)
Benigno 10 (22%)
Silicosis 1 (10%)
Tuberculosis 1 (10%)
Inflamacion granulomatosa 2 (20%)
Inflamacion aguda/cronica 6 (6o%)
Mo diagnostico 4 (8,3%0)

La rentabilidad diagnadstica (RD) global fue del 95%, la sensibilidad
del 95%, la especificidad del 100%, el valor predictivo positivo del
100% vy el valor predictivo negativo del 81%.



Institut Catala I,. Sgggi]%?s Trias i Pujol UNB Universitat Autonoma

de la Salut "’




QR 2013

XXV" C.noo. Avances Neurnciogia Vel ¢ Hetron

18.45-19.05 Nuevas estrateglas en el diagnostico broncoscopico de la neoplasia pulmonar: navegacion
electromagnética
Dr. Luis Seljo

19.05-19.25 Utilizacion del broncoscoplo ultrafino para el dlagnéstico de neoplasia pulmonar
Dr. Antonl Rosell
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Haptic-based navigation for the virtual
bronchoscopy *

Paolo Cabras* Jan Rosell* Alexander Péroz *
Wilbert G. Aguilar® Antoni Rosell ***

Py crooges
L"J ——

)
/ Hexible tip
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LungPoint

SESSIO HVH
27/4/2017

Estudi de la lesio pulmonar
periferica

Antoni Rosell
Servei de Pneumologia
Hospital Universitari de Bellvitge
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Therapeutic RAB
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IMeta Analysis Chinese Medical Journal“"

Percutaneous local tumor ablation vs. stereotactic body radiotherapy
for early-stage non-small cell lung cancer: a systematic review and

meta-analysis
y, Overall Survival

Chen D et al, 2022

Hazard Ratio Hazard Ratio
162 records —Study or Subgroup __log[Hazard Ratio] _ SE Weight IV, Random, 95% Cl IV.Random.95%Cl
screened based on titles and Ager 2019 0.1398 0.0368 60.8% 1.15[1.07, 1.24) ]
abstracts Iguchi 2020 -0.2877 0.3081 6.8% 0.75 [0.41, 1.37) .
Li 2021 -0.0661 0.1268 27.1% 0.94 [0.73, 1.20) —e
! Ochiai 2014 0405 05432 2.4% 0.67 [0.23, 1.93) .
l Safi 2015 -0.2107 0.4945 2.8% 0.81[0.31, 2.14) o
Total (95% Cl) 100.0% 1.03 [0.87, 1.22] ?
Heterogeneity: Tau? = 0.01; Chi® = 5.55, df = 4 (P = 0.24); I* = 28% =° > °=5 3 2 5
10 full-text articles assessed Test for overall effect: Z = 0.37 (P = 0.71) ' Pavoiis (LTA] Favours [SBRT]
for eligibility and exclusion criteria
Adverse effects
1 LTA SBRT Odds Ratio Odds Ratio
udy or Subgroup ptal Events Total xed, 95% Cl M-H. Fixed. 95% Cl
lguchi 2020 0 38 0 58 Not estimable
Ochiai 2014 5 48 4 47 820% 1.25[0.31,4.97) i
5 studies included in the Safi 2015 4 25 1 28 18.0% 5.14[0.53, 49.50] +
meta-analysis
Total (95% CI) 111 133 100.0%  1.95[0.63, 6.07]
Total events 9 5
22,231 patients Heterogeneity: Chi*=1.10, df=1 (P = 0.29); F= 9% 02 ofs i 2 5=

Test for overall effect Z=1.15 (P = 0.25)
in RETROSPECTIVE COHORTS

Institut Catala '4 Germans Trias i Pujol
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J Bronchol Intervent Pulmonol

Transbronchial Microwave Ablation of Peripheral Volume 31, Number 2, April 2024
Lung Tumors

The NAVABLATE Study

Lau K, et al.

Dessign: prospective, international, 2 centres

30 nodules:

 Diameter: 12.5 mm median

* Bronchus sign: 46.7%

* Location: periphery 63.3% and mid-zone 36.7%

* Not conntacting central airways, vessels, esophagus.. And 5 mm
away from pleura

Results: Navigation and tool-in-lesion confirmation: ENB (SD v7) + CBCT
* AE (grade 3): 13.3% Ablation:
* Technical success: 100% * Cooled MW catheter with Thermosphere Technology (Medtronic)
* Technical efficacy: * Number of ablations: 1 (73%), 2 (23%), 3 (4%)
(CT at 1 month): 100% * Power>30%: 100W

e Time: mean 8 min




Safety and efficacy of a novel transbronchial radiofrequency Respirology. 2024;1-11
ablation system for lung tumours: One year follow-up from Zhong et al.

the first multi-centre large-scale clinical trial (BRONC-RFII)

Dessign: prospective, national, multicenter (16)

130 nodules:
e Dimaeter: 18.7 mm median

e Vascular permeation (vessels >3 mm in the PAZ): 40%
* Density: solid (45%), mixed (40%) and GGO (15%)

Navigation and tool-in-lesion confirmation: Archimedes + CBCT

Results: :
. Ablation:
* AE:13.3% (1t haempotysis)  Cooled RF catheter (BroncAblate, Broncus Med)
 Technical success: 99.35% « Number of ablations: + 27; 1 per session (1-6)
* Technical efficacy * Power: 20W (10-20W)
(CT/PET at 12 months): 90.5% e Time: mean 19.4 min (10-96 min)

Institut Catala " Germans Trias i Pujol Universitat Autdnoma




Transbronchial cryoablation in peripheral lung Thorax 2024;79:633-643
parenchyma with a novel thin cryoprobe and initial Gu et al
clinical testing

- FiBEtyaanianan - Dessign: Phase | Clinical Trial, feasibility and safety, 1 center
il 9 nodules:

e Diameter: 22.5 mm median

* Densitiy: solid (3), mixed (4), GGO (2)

Navigation and tool-in-lesion confirmation: ENB (SD) + r-EBUS + CBCT

Ablation:

[ * Cryocatheter (Accutarget MediPharma, China): tip 8mm long, OD 1.9 mm
r——3m IEREER e * Power: nitrogen (-1502C in 2’)
,l e, Y = - Number of ablations: 10 +1 in the first patient
: * Time: cicles of 7'freeze and 3'thaw

Results:

AE: 1 mild (thrombocitopenia)
Technical success: 100%

Technical efficacy (TC at 3 m): 77%

Institut Catala 31; Germans Trias i Pujol UNRB S erem
Hospital
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Imaging change——Solid nodule

24 hours




Evolution of Targeted Therapies and Immunotherapy in NSCLC Guidelines (2000-2025)

Key milestones from American and European oncology guidelines, based on indexed medical literature (ESMO,
NCCN/ASCO, NEJM, Annals of Oncology).

Key Guideline / Systemic Therapy Clinical Significance
Trial

2003- Early EGFR-TKI Global \Y Targeted therapy First molecularly targeted

2005 trials (gefitinib, (EGFR-TKI) treatments in metastatic

erlotinib) NSCLC

NCCN / ESMO us/ \Y EGFR/ALK inhibitors as Targeted therapy becomes
metastatic NSCLC  Europe first-line therapy standard of care

updates

ESMO / NCCN us/ \Y PD-1/PD-L1 Immunotherapy replaces
immunotherapy Europe inhibitors chemotherapy in selected

cuidelines
PACIFIC trial
(NEJM)
ADAURA trial

patients
Immunotherapy enters

Durvalumab

consolidation potentially curable disease

unresectable
IB—IlIA

Global Adjuvant osimertinib  Targeted therapy moves to

(NEJM) resected early-stage NSCLC

ESMO / NCCN us/ lI-IIl (selected Perioperative Progressive integration in
early-stage NSCLC Europe IB) immunotherapy early-stage disease
updates

Institut Catala v ﬁg;g?g?s Trias i Pujol UNRB s
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0 OCH;
w I3
'\,co cH; Oral multikinase inhibitor targeting VEGFR 1-3, FGFR
1-3, and PDGFR a/P.

Pulmonary fibrosis: Nintedanib

e Approved for idiopathic pulmonary fibrosis (IPF) and progressive fibrosing
interstitial lung disease.

e Slows the decline in forced vital capacity (FVC); does not reverse established
fibrosis.
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Conclusions

" Robotic-assisted bronchoscopy (RAB) represents a paradigm shift,
comparable to the introduction of EBUS in 2004, redefining the diagnostic
approach to peripheral pulmonary lesions.

" When combined with cone-beam CT (CBCT), RAB achieves high precision,
accuracy, and diagnostic yield, positioning it as a reference technique for
pulmonary nodules <15 mm or located in anatomically challenging regions.

" Endoscopic ablative therapies, integrated with targeted therapies or
immunotherapy, may offer a cost-effective alternative to stereotactic body
radiotherapy (SBRT) for selected pulmonary nodules <20 mm, expanding
minimally invasive treatment strategies in early lung cancer






