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BPOYXOOGKOTILKEG TEXVLKEC

Bronchial washing
Brushing

Bioyia Bpoyxou
AwaBpoyxikn Boyila

EBNA (EndoBronchial Needle Aspiration)
KouvoBloyia



EvaloOnoia eUKapmnTng

3 5 Sensitivity (%) ,
No. of All | Endobr EBNA/

First Author  Year  Patients" | Methods | Biopsy Brush  Wash  TBNA BpovxooKonnonq Vla tnv

T - = 14 14 s
Buccher™ 191708 - T35S Sdiayvwon KapKivou mveUHOVA HE
Jones" 000 514 89 T 7 4 .
Oswald” 1971 434 . 1 . . . A L4
Lam'” 1983 329 94 82 74 76 - KEVTleI’] EVTOTI'.lO'I’]
Pilotti™ 1982 286 - : 78 - -
Gellert" 1982 2I% - & - - - , , , , ,
Zovald™ 1975 193 94 7 9 . : H AnYn BromtikoU UAkoU (3-6 tepayia) amo
Govert ™ 1996 177 85 81 48 4 - ’ ’ ’ ,
Mak” o s | v | e o2 w0 - opatn evboBpoyxikn PBAaPn amodidel
s o 100 z 4 4 H
‘l’}r‘]]l} P, : "y : gvacOnoia =80%. H nmpoodnkn brushing ko
Karahalli™ 2001 98 90 83 68 12 69 washing POOCOETEL TLEPOULTEP W [o 13
Chaudhary™ 1978 95 . 76 53 78 . .
Schenk” 1987 0l 7l 56 029 45 gvawoOnoia.
Utz 1993 8% - - - . 36
Win'™ 2003 78 85 61 n 45 42
Stringfield” 1977 78 - 85 - - -
Wagner' 1989 72 67 58 39 35 36
MelLean” 1998 7l . 82 . - .
Kvale'™ 1976 7 - 7l i 63 -
Bilaceroglu” 1997 iR 9t . i . 00
Govert” 1999 57 95 74 - 63 82
Sing"” 1997 83 - - 64 . .
Gay” 1989 53 - - - - 3
Chopra” 1977 3l - 66 72 5l
Zishol?™ 1983 5 7 67 65 M
Gaber'™ 002 W 90 79 74 54 -
Castella™ 1995 39 . . - . §7
Cox" 1984 33 94 84 83 76 .
Dasgupta” 1999 n 97 . . . 78
Hsu'? 004 M : 7l
Bungay" 2000 24 92
Baaklini" 000 2 82 - -
MeDougall™ 1981 16 - 50 23 - -
Radke'™ 1979 15 = - - T—_

Summary 457 88 74 61 41)) Diagnosis and Management of Lung Cancer: ACCP Guidelines 2013




YnioBAevvoyoviec BAaBec-EBNA
(EndoBronchial Needle Aspiration)

H dtayvwoTtikn akpifeta BloPlwv-PpAktpag ival
HeyoAuTtepn yla Tig EWPUTIKEC PAABEC evw yLa TLG
urtoAevvoyoviec pmopet va BeAtiwBel pe tn xpnon (E)-
TBNA {evawcbnoia 80% (68-91%).

55 aoBeveic - avénon tn¢ dlayvwoTiKAG evalodnaoiag Toug
arno to 76% oto 96% Ue tnv mpocOnkn EBNA evw og 20%

ATaV N Hovn dLayvwoTikn e€€taon.

Dasgupta A,Chest 1999



Evdeiéeic EBNA

Xpnon EBNA oe evboBpoyxtkni BAaBn otav umapxet:

* YroBAevvoyovia dtnénon
e NEKPWTLKOC LOTOC

e Auénuevoc kivbuvoc atpoppayiac (KapKIvoeldEC, OPLOKEC
TULEC OTOV TINKTLKO €AEyXO)

e AvuokoAia otn AnYn Bloyiac

BeAovec 22G, 15mm

Ktipeli E, ] Thorac Dis 20%5



EBNA o€ e€wdutikn BAABn Evavti
untofBAsvvoyoviac dtnOnong

Procedures  Total EML SPD Exclusively
(n=125) (n=52) (n=73) diagnostic
EBNA 108/86) 44 (8 5)
FB 84 (70) 43 (83 )
BB 69 (55) 34 (65) 0 (0)
BW 34 (29) 18 (35) 18 (25) 0(0)
EBNA + FB 114\(91) 48 (92) 66 (90)

Values are given as n (%). EML = Exophytic mass lesion; SPD =
submucosal/peribronchial disease.

EBNA revealed a significantly higher sensitivity than every other conventional
sampling method (p < 0.001)

Mondoni et al, Respiration 2013



MpocOnkn ROSE ?

Procedures Total p value
CDM 45/62 (73%)
CDM + cEBNA 52/62 (84%) 0.016
CDM 50/63 (79%)
CDM + ROSE-EBNA 62/63 (98%) <0.001
CDM + cEBNA 52/62 (84%)
CDM + ROSE-EBNA 62/63 (98%) 0.004

CDM = Conventional diagnostic methods.

In both randomization groups, by adding needle aspiration to conventional methods
we observed an increase in the sensitivity of bronchoscopy.
Moreover, the rate of improvement in sensitivity was significantly higher in the ROSE-

EBNA arm, suggesting the importance of ROSE in elevating the sensitivity of EBNA.

Mondoni et al, Respiration 2013
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Cryobiopsy Equipment
1.Console and gas cylinder
2.Transfer line (connects the
console to the probe)
3.Cryoprobe (flexible :1.9 mm/2.4
mm and rigid: 3.0 mm)

4 .Pedal

Principle of Joule-Thomson: change D

intemperature of a fluid as it flows k‘< “

' ' s = e
from a region of high pressure toa |
region of low pressure. '

CYTOTOXIC EFFECT >

)

0°C

Cryogens:

(0, Carbon dioxide (-79° C)

N,0 Nitrous oxide (-89°C)



Fur Respir J 2012; 39: 685-690
DOI: 10.1183/09031936.00033011
Copyright@ERS 2012

Cryobiopsy increases the diagnostic yield
of endobronchial biopsy: a multicentre trial

J. Hetzel, R. Eberhardt, F.J.F. Herth, C. Petermann, G. Reichle, L. Freitag,
I. Dobbertin, K.J. Franke, F. Stanzel, T. Beyer, P. Moéller, P. Fritz, G. Ott,

P.A. Schnabel, H. Kastendieck, W. Lang, A.T. Morresi-Hauf, M.N. Szyrach,
R. Muche, P.L. Shah, A. Babiak and M. Hetzel

7.1 B8 Diagnostic and nondiagnostic biopsies for each
biopsy technique in patients with maligancy

Forceps = Cryoprobe = p-value

281pt : endobronchial biopsies forceps

282 pt: biopsies performed using a 239 (85.1) 268 (95.0)
i 42 (14.9) 14 (5.0)

flexible cryoprobe




Efficacy and safety of cryobiopsy versus forceps biopsy for interstitial
lung diseases and lung tumours: A systematic review and meta-analysis

OoRmILA GANGANAH, Shu Liang GUO, Manu CHINIAH AND Yi Shi LI

Table 1 Characteristics of included studies

Number of Disease
First author Year subjects involved Type of study
Babiak 2009  41—all subjectsf ILDs Retrospective
FB and CB
Schumann C. 2010  First 55—all Lung tumaurs Randomized cohort
subjects, FB an
CB
Aktas A. 2010 41—allsubjects]  Lung tumours Prospective clinical
CBand FB trial
Griff 2011 33—15,CB; 18] ILDs Prospective clinical
FB Trial
Hetzel J. 2012 563—282,CB;J| Lungtumours Randomized single
81,18 blinded multicentre
Schubmana M___2013__31—allsubiectsl __Parinheral Randomized clinical
CB and FB solitaryLung trial
tumours
Chou C.L. 2013 75—allsubjects] ILDs Retrospective
CB and FB
Pajares 2014 77 ILDs Randomized trial

CB, cryobiopsy; FB, forceps biopsy; ILDs, interstitial lung diseases.

Respirology (2016)



Efficacy and safety of cryobiopsy versus forceps biopsy for interstitial
lung diseases and lung tumours: A systematic review and meta-analysis

OoRmILA GANGANAH, Shu Liang GUO, Manu CHINIAH AND Yi Shi LI

Table 1 Characteristics of included studies

Specimen size

Number of Disease
First author Year subjects involved Type of study CB FB
Babiak 2009  41—allsubjects, ILDs Retrospective 15.11 mm? 5.82 mm*
FB and CB (2.15- (0.58-
54.16mm’)  20.88mm?
Schumann C. 2010  First 55—all Lung tumours Randomized cohort 10.4 mm? 5.2mm’
subjects, FB and
CB
Aktas A. 2010  41—allsubjects,  Lung tumours Prospective clinical 0.8cm (0.3- 0.2em (0.1~
CBand FB trial 4.0cm) 1.0¢cm)
Griff 2011 33—15,CB; 18, ILDs Prospective clinical 17.1 3.844.0mm’
FB Trial £10.7mm’
Hetzel J. 2012 563—282,CB;  Lung tumours Randomized single
281, FB blinded multicentre
Schuhmann M. 2013 31—all subjects,  Peripheral Randomized clinical 11.17 mm? 4.69 mm?
CBand FB solitaryLung trial '
tumours
Chou C.L. 2013 75—all subjects, ILDs Retrospective 13.8£3.8 mm 1.9£0.6 mm
CBand FB
Pajares 2014 77 ILDs Randomized trial 1471 mm? 3.3+4.1 mm?

CB, cryobiopsy; FB, forceps biopsy; ILDs, interstitial lung diseases.
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Efficacy and safety of cryobiopsy versus forceps biopsy for interstitial
lung diseases and lung tumours: A systematic review and meta-analysis

Table 1 Characteristics of included studies

OormILA GANGANAH, Shu Liang GUO, Manu CHINIAH AND Yi Shi LI

Specimen size Diagnostic rate (%)
Number of Disease
First author Year subjects involved Type of study CB FB CB FB
Babiak 2009  41—all subjects, ILDs Retrospective 15.11 mm? 5.82 mm® 95.12 > 58.53
FBand CB (2.15- (0.58-
54.15mm’  20.88mm’)
Schumann C. 2010  First 55—all Lung tumours Randomized cohort 10.4 mm? 5.2mm’ 89.1 > 65.5
subjects, FB and
CB
Aktas A. 2010  41—allsubjects, Lung tumours Prospective clinical 0.8cm (0.3~ 0.2¢cm (0.1- 92.7 > 78
CB and FB trial 4.0cm) 1.0cm)
Griff 2011 33—15,CB; 18, ILDs Prospective clinical 171 3.844.0mm’
FB Trial £10.7 mm’
Hetzel J. 2012 563—282,CB;  Lungtumours Randomized single 95 > 85.1
281, FB blinded multicentre
Schuhmann M. 2013 31—all subjects,  Peripheral Randomized clinical 11.17 mm? 4.69 mm? 61.2 > 48.4
CB and FB solitaryLung trial
tumours
Chou C.L. 2013 75—all subjects, ILDs Retrospective 13.8£3.8 mm 1.9£0.6 mm 100 > 69.3
CBand FB
Pajares 2014 77 ILDs Randomized trial 1471 mm? 3.3+4.1 mm? 74.4 > 341
CB, cryobiopsy; FB, forceps biopsy; ILDs, interstitial lung diseases.
’ ’
ALpoppayLlkocC Kivouvog;;;
)

Respirology (2016)



EvéoBpoyxikn BAABN UE EKTETAMEVN VEKPWON

* [oAAarmAec Boyiec amo tnv WL
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* EBNA
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Combined endobronchial and esophageal endosonography for the diagnosis
and staging of lung cancer: European Society of Gastrointestinal Endoscopy
(ESGE) Guideline, in cooperation with the European Respiratory Society (ERS)
and the European Society of Thoracic Surgeons (ESTS)

“« 3 ¥ 3 »

.

every Braath Sunts o -
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7. For diagnostic purposes, in patients with a centrally located lung tumor that is not visible at
conventional bronchoscopy, endosonography is suggested, provided the tumor is located immediately
adjacent to the larger airways (EBUS) or esophagus (EUS-(B)) (Recommendation grade D).

Vilmann, Endoscopy 2015
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Mpwipun dtayvwon KopKivou mveupova

Avayvwplon npoKapKivwpatwdwv BAaBwv
* White light bronchoscopy

* Auto@doplouoc

* Narrow Band Imaging-NBI

* High magnification bronchovideoscopy (HMB)

Ektipnon BaBouc dinnong

* Radial EBUS

* Optical coherence tomography (OCT)
* Confocal laser endomicroscopy (CLE)
 Laser Raman spectroscopy (LRS)



AutodpOoplopoc

Blue light Green light

Normal

Blue light Green light

Red light

Green light
Red light

Blue light

Carcinoma in situ

Otav pia povoxpwpotikn aktiva pwtog twv 442nm (unAe pwg) odnyeitan navw otov
BAevvoyadvo twv Bpayxwv, ot evdoyeveic pBopilovoeg ouoicg tnG untoPAevvoyoviag
otolBadag dieyeipovral, aviavakAouv kot ¢Oopifouv o peyaAUTEPO LAKOG KUOTOG
dwto¢ 500nm MOV AVTLOTOLXEL 0TO MPACLVO.



Narrow Band Imaging-NBI

MUCOSA MUCOSA

SUBMUCOSA

SUBMUCOSA '

Green colour absorbed by submucosal vessels  essels in brown colour & submucosal

vessels in cyan colour

Features of pathological

vessels (NBI):

e dotted vessels

e abrupt ending vessels

e loop vessels / tortuous
vessels

Boran, Expert review of medical devices 2010



autofluorescence white light bronchoscopy narrow band imaging

NBI vs AFB: tapopola evaitodnoia, kaAUtepn eldikotnta

NBI+ AFB : T svaiodnoiac kard 15%

Adolfi et al, ] Thorac Dis 2016



High magnification bronchovideoscopy
(HMB)

White light High magnification

55-110x n pey£buvon oto povitop

Y& maBoAoyko ¢pBoplopo otnv AFB
gvtonilel tn SuomAaocia pe

gvalodnoia 90% kat sldikéTNTO 70%

Shibuya et al, Thorax2003



Radial EBUS

(A) White light bronchoscopy revealed abnormality at the orifice of the upper division bronchus
(B) Radial probe EBUS showed no invasion of the tumor into the cartilaginous layer

RP-EBUS in evaluating tracheobronchial wall involvement

Sensitivity 88.89%, specificityl00% and accuracy 90%

LiJ et al, Chin Med J (Engl) 2012



Optical coherence tomography (OCT)

non-invasive, optical imaging technique
properties of light waves, with
microscopic resolution (1-20 um)
penetration depth of maximum 2-3 mm
high-definition cross-sectional images of
the airway luminal wall

no contact probes

lightly scattering

cartilage

Post-formalin ex vivo OCT imaging

» heavily scattering

smooth muscle

basement membrane
epithelium lamina propria

Shaipanich, Interv in Pulm Med, 2017



Confocal laser endomicroscopy (CLE)

imaging of living cells in lung tissue in vivo

noninvasive
"optical biopsy"

a) normal mucosa b) inflammation generation c) neoplastic lesion

CLE showed a sensitivity of 96.0% and a specificity of 87.1% for the detection of
malignant lesions

Fuchs, ERJ 2013



Laser Raman spectroscopy (LRS)

Experimental probe-system
real-time in vivo diagnosis

collecting fingerprint (like spectral
bands and light scattered) from tissue

with different molecular composition

Molecular fingerprint
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ALoyvwoTIKN) BPOYXOOGKOTINON GE VEOTTAQLGLOLTLKEC
BAaBec o€ mepLPEPLKOUC AEPAYWYOUC




Nepidpepikog 0loc — pala + Aepdpadevonaderla
HeEcoOwpakiov

EBUS
EUS-b




Movnpn¢ MVEUUOVLKOC 0{0C

0OCoc >2,5cm : 62%

A

Bronchus sign

0OCoc <2,5cm : < 40%



* MpémneL mavta va UNtAPXEL LoTOAOYLKN emBeBaiwon
tou olov;;;




ALOyVWOTIKN MPOOEYYLON CUMITAaywyVv olwv

Solid non-calcified nodule(s) on CT l

Clear features of benign disease®, or nodule <5mm Yes
diameter (or <80mm?) or patient unfit for any treatment? ischarge

No

Yes : .
Previous imaging? | 5| Assess risk of lung cancer according
: to surveillance algorithm 2

No
Yes
—l Nodule <Bmm diameter or <300mm? volume? l
No

| Assessrisk using Brock model ]

4' <10% risk of malignancy*® I ‘ =10% risk of malignancy ‘

PET-CT withrisk assessment using Herder model
(provided sizeis greaterthan local PET-CT threshold)

<10% risk of 10-70% risk of >70% risk of
malignancy malignancy malignancy
y
CT surveillance Considerimage-guided biopsy; other options Consider excision or non-
(algorithm 2} are excision biopsy or CT surveillance guided surgical treatment (+/-
=Dy naiviguarrek and patient preference. image-guided biopsy)

BTS Guidelines 2015



Combined endobronchial and esophageal endosonography for the diagnosis
and staging of lung cancer: European Society of Gastrointestinal Endoscopy
(ESGE) Guideline, in cooperation with the European Respiratory Society (ERS)
and the European Society of Thoracic Surgeons (ESTS)

Yoy

ERS =25 {0

ESGE I

Imaging negative mediastinum

3. In patients with suspected or proven <3 cm peripheral NSCLC with normal
mediastinal and hilar nodes at CT and/or PET, we suggest initiation of therapy
without further mediastinal staging (Recommendation grade C).

Vilmann, Endoscopy 2015



ALOyVWOTIKN MPOOEYYLON CUMITAaywyVv olwv

Solid non-calcified nodule(s) on CT l

Clear features of benign disease®, or nodule <5mm Yes
diameter (or <80mm?) or patient unfit for any treatment? ischarge

No

Yes : .
Previous imaging? | 5| Assess risk of lung cancer according
: to surveillance algorithm 2

No
Yes
—l Nodule <Bmm diameter or <300mm? volume? l
No

| Assessrisk using Brock model ]

4' <10% risk of malignancy*® I ‘ =10% risk of malignancy ‘

PET-CT withrisk assessment using Herder model
(provided sizeis greaterthan local PET-CT threshold)

<10% risk of 10-70% risk of >70% risk of
malignancy malignancy malignancy
y
CT surveillance Considerimage-guided biopsy; other options Consider excision or non-
(algorithm 2} are excision biopsy of C1 survelllance guided surgical treatment (+/-
by individual risk and patient preference. image-guided biopsy)

BTS Guidelines 2015



The role of conventional bronchoscopy in the workup
of suspicious CT scan screen-detected pulmonary
nodules

308 consecutive patients with a positive CT screen enrolled in the NELSON

trial.

318 suspicious lesions, with mean diameter of 14.6 mm (only 2.8% were >3

cm).

The sensitivity of bronchoscopy was only 13.5% (95% Cl 9.0% to 19.6%) with

a negative predictive value of 47.6%.

Routine use of bronchoscopy for positive test results in a

screening programme is not recommended

van’t Westeinde et al, Chest 2012



TEXVIKEC TTOU AW éAVOUV TNV SLAYVWOTIKNA
arodoon

AKTLVOOKOTINON
Radial EBUS
Ultrathin Bronchoscopy

Navigation systems

— Electromagnetic navigational bronchoscopy (ENB)
— Virtual Bronchoscopic Navigation (VBN)
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Radial EBUS

d
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T/B:ING ROT
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T/8:CINE REV
1/160

CNCT L R

Touman, Annals of Thoracic Medicine, 2017



Radial EBUS —GS (guide sheath)

Table 2—Diagnostic Yields From Peripheral Lesions
by Brushing and TBB With EBUS-GS*

gude sheath guide sheath Variables Brushing TEB Combined
Positive sample  90/150 (60)  89/110 (81)
transducer(probe) Benign 19750 (38) 24435 (BY) RE I LRGN
Malignant TLAMD{TL) 6575 (87) H52/101 (81)
0 Q *#Data are pl‘t‘.ﬂﬂlli*:' as Nodtotal (%),

Table 3—Effect of Lesion Size on Diagnostic Yield by
EBUS-GS of Peripheral Pulmonary Lesions

No./Total
Lesion Size, mm (%)
=10 1621 (T6)
=10t =15 19/25 (T76)
1,4Amm =15t = 20 24/35 (69)
= 2 o = 30 3343 {TT)
=30 24/26 (92)

The use of GS has increased the diagnostic yield of transbronchial biopsy, allowing for
successful sampling of lesions of less than 10 mm in diameter and fluoroscopically

invisible lesions. Moderate bleeding occurred in two patients (1%).
Kurimoto, Chest 2004



KpuvoBioyia ko radial EBUS

Efficacy and safety of cryobiopsy versus forceps biopsy for interstitial
lung diseases and lung tumours: A systematic review and meta-analysis

Table 1 Characteristics of included studies

OormiLA GANGANAH, Shu Liang GUO, Manu CHINIAH AND i Shi LI

Specimen size Diagnostic rate (%)
Number of Disease

First author Year subjects involved Type of study CB FB CB FB

Babiak 2009  41—all subjects, ILDs Retrospective 15.11 mm? 5.82 mm® 95.12 > 58.53
FB and CB (2.15- (0.58-

54.15mm’  20.88mm’)

Schumann C. 2010  First 55—all Lung tumours Randomized cohort 10.4 mm? 5.2mm’ 89.1 > 65.5
subjects, FB and
CB

Aktas A. 2010  41—allsubjects, Lung tumours Prospective clinical 0.8cm (0.3~ 0.2¢cm (0.1- 92.7 > 78
CBand FB trial 4.0¢cm) 1.0em)

Griff 2011 33—15,CB; 18, ILDs Prospective clinical 171 3.844.0mm’
FB Trial £10.7 mm’

Hetzel J. 2012 563—282,CB;  Lungtumours Randomized single 95 > 85.1
721 ER bliaclocaai i aatie

Schuhmann M. 2013 31—all subjects,  Peripheral Randomized clinical 11.17 mm? 4.69 mm? 61.2 > 48.4

< CB and FB solitaryLung trial >
iumours

Chou C.L. 2013 75—all subjects, ILDs Retrospective 13.8£3.8 mm 1.9£0.6 mm 100 > 69.3
CBand FB

Pajares 2014 77 ILDs Randomized trial 1471 mm? 3.3+4.1 mm? 74.4 > 341

CB, cryobiopsy; FB, forceps biopsy; ILDs, interstitial lung diseases.

(ue radial EBUS- ka8obénynon)

1 emel00610 UETPLAC alpoppayiag

Respirology (2016)



Ultrathin Bronchoscopy

outer diameter < 3.0 mm

a) Ultrathin bronchoscope (outer diameter, 2.8 mm; model XP-260F, Olympus) with biopsy forceps
(outer diameter, 1.0mm; model FB-56-D1, Olympus)

b) Ultrathin bronchoscope (outer diameter, 3.0 mm; model MP-290; Olympus) with biopsy forceps
(outer diameter, 1.5 mm; model FB-233D, Olympus)

c) Thin bronchoscope (outer diameter, 4.0 mm; model P-260F,Olympus) with biopsy forceps (outer
diameter, 1.8 mm; model Radial Jaw 4, Boston Scientific)

Shinagawa, Respiratory Investigation 2019



TEXVIKEC TTOU AW éAVOUV TNV SLAYVWOTIKNA
oKkpiBeLa

Navigation systems (GPS!)

— Electromagnetic navigational bronchoscopy (ENB)

— Virtual Bronchoscopic Navigation (VBN) (Direct Path, Lung
Point, Synapse Vincent ...)



Electromagnetic navigational bronchoscopy
(ENB)

IFNE | s22f

s

-
Umee!

|
|

G

!

&.@

Diagnostic yield 64,9
Pneumothorax rate 3%
BIEEding 019% Gex G, Respiration 2014

Diagnostic yield for lower lobes lesions : 29%



Electromagnetic navigational
bronchoscopy + radial-EBUS

TABLE 5. DIAGNOSTIC YIELDS BY SIZE, LOCATION, AND DISEASE TYPE, AND
PNEUMOTHORAX RATE P

EBUS and

EMB, n (%) EME, n (%) [
Overall diagnostic yield 23/39 (59 35/40 (88 0.0
Yield by lesion size 0.02+
= 20 mm 719 (78) 475 910 (90
20-30 mm 16/23 (70) 080 11722 (50) p = 0.50 21724 (B8) p =099
= 30 mm 47 (57 | 913 (69) | 5/6 (B3)
Yield by lobar location 0.0+
Bilateral upper lobes 16/27 (59) 17022 (77 7 17720 (85)
Right middle lobe 3/3 (100} 018 23 (67} p = 0.01* 2020100} | p=099
Bilateral lower lobes B/9 (B9 | 4111 (29) | 16/18 (B9)
Yield for malignant disease
Sensitivity 23132 (72) 16/29 (55) 28/11 (90 0.0
Specificity FIF (100) 10510 (100 979 (1007 —
Positive predictive value 2323 (100) 16716 {100) 28728 (100 —
Negative predictive value 7116 (44) 10/23 (44) 91275 0.16
Yield for benign disease
Sensitivity 417 (57 70 (70 709 (T8 0.7
Specificity 32732 Q100) 29729 (100) 31/37 Q100 —
Positive predictive value 4/4 (100) T (100) 77 (100) —
Megative predictive value  32/35 (91) 29132 (91 3733 (94 0.90
Pneumothorax rate 2739 (5) 2139 (5) 3740 (8) 0.99

For definition of abbreviations, see Table 3.

Eberhardt, AIRCCM 2007



Virtual Bronchoscopic Navigation (VBN)

Creating a VB image

Synchronizing VB image with real-time bronchoscopic image

Sampling the PPL by biopsy, brush and lavage.

inability of confirming the location within the lesion

Touman, Annals of Thoracic Medicine, 2017



Ultrathin Bronchoscopy with Multimodal Devices for
PeripheralPulmonary Lesions (A Randomized Trial)

EBUS, VBN, and fluoroscopic guidance

Thin=4mm
Ultrathin=3mm TBBs (10 visible specimens)

Oki, AJRCCM 2015



Ultrathin Bronchoscopy with Multimodal Devices for
PeripheralPulmonary Lesions (A Randomized Trial)

__UTB Group (n = 150} TB-GS Group (n = 158

Variables Ni/Total (%) 95% Cl P Value N/Total (%] 95%Cl P Vale P Ve
Bergn
=2 mm SAT (20 10-56 ] 0.067 8124 (21) 7=42 ] o 0.529
=20 to =30 mm 89 (57) 30-53 11/20 (55) 32-77 - 0.555
Total 1/26 (42) 2363 16/44 (36) 22-52 0.622
Maxlig raunt
=20 mm 47762 (76) S8 | gy 35/57 (61) 4874 | o 0.0%0
=20 to =30 mm ST (B7) 76-04 : 41/52 (79) gsa0 | © 0.255
Total 1004123 (81) 73-88 76/108 (70) 80-78 0.040
Uniknenwr!
=20 mm 0/ o) 0/1 )
=20 to =30 mm 041 ()
Al
=20 mm £2/80 (565, B4-T5 /82 360 | 0.037
=20 ta =30 mm s e | oew s sa@ | 0005 0.061_
Totad 11 1.{5:- (74) ) 6681 a2 @5 (59 E1-57 0,044

— —-—
Detingtion of ahiventsions: O = oonhdanca niansal TE-ES = ten DronchoscnDy velh A giade shaath: TS = s bionchossopy,
Tt 555 Tl ara for e penaringes.
“Patisris wihd dd not redum Do dolaoa-uip
Trdarsol- M 1o, Othsls wariabiet wand caloubad with Potinson ofi- sousing bes1.

Pneumothorax
Bleeding

Chest pain
Pneumonia

3% 5%

Oki, AJRCCM 2015



Bronchoscopic Trans-Parenchymal Nodule
access (BTPNA)...

IF B A
| - \/ k * point of entry (POE) in a central airway

ll * tunnels were created under fused
CT scan/fluoroscopic guidance

P T o]

Towards 30°

, . 6 aoBeveig
5 urtoPARBnkav o BTPNA
2 veupoBwpakec (1mapoxétevon)

Harzheim, Clinical Investigations Respiration 2016



Peripheral pulmonary nodule

v

Is Tissue diagnosis indicated/needed?

e e . s ——__Yes

pram—— ——

Radiological follow up or Surgical resection
as recommended by the ACCP guidelines

-

Is there sever obstructive lung diseases or

Emphysema?
Yes __—— — "\ No
ls the lesion in]ow;r lobes? Is there suspicion of mediastinal
M Y“r"“--- X involvement ?
— e e No No Bt \\Yes
Use ENB navigated RP- Use Fluoroscopy . _ s |
EBUS navigated RP-EBUS . Is the lesion s st;matic
‘ accessible by CT Y :
d | ided et assessment by linear
Is the radial probe-EBUS within the " ';I:ranst? R EBUS/EUS
lesion? ey +/-
I No Yes RP-EBUS to sample
' v the primary lesion
Add the transbronchial needle aspiration Refer for CT guided P i
(TBNA) along with other sampling Transthoracic biopsy
techniques

Touman, Annals of Thoracic Medicine, 2017



2 UMUTTEPOLOLOLTLKAL. ..

* [ tn Bpoyxookormik Slayvwon Kakonbelag mveupova XpPNOLLOTIOLOULE TNV TILO
gUKOAN (amoteAeopatikn) pEBodo, mou kabopiletal armd tov TUTO TNG KakonOeLag,

TN O€0n Kat to peyebog tng PAAPBNG aAAd Kal oo To oTAdLo TNG vOoou.

* H Bwoyia Bpoyxou pe Aafida givat n nEBodog ekAoync yLo opatéC eVOOBPOYXLKES
BAABec.

*  Me tnv €€€MEN NG TeEXVoloyiag, n Bpoyxookomnon umo kabodnynon HMopEL va
QTTOKTAOEL TTOPOOLO SLOYyVWOTIKA artodoon HE TNV TAPAKEVTNON UTIO afOVLKO Kal
va anoteAEoeL TNV HEB0SO ekAoync yia tn dtayvwon nepldeptkwv BAafwv.

e O ouvbuaopog Twv SLayvwoTikwy HeEBOdwv auédvel tn SlayvwoTtikn amodoon

(KoL yLa TLG KEVTPLKEC Kall yLa TG epLldepLkeC PAABEC)
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Brock Model

Calculator: Solitary pulmonary nodule malignancy risk in adults (Brock University cancer prediction equation)

Logodds = (0.0287 * [Age - 62]) + 5ex + FamilyHistoryLungCa + Emphysema - (5.3854 * |[|[I".I|:|-|:Iule_=,ire.H|}:|'{'-5 - 1.58113883}) + Noduletype + NoduleUpperLung - (0.0824 * (Nodulecount - 4)) + Spiculation - 6.7852]

ancerprobability = 100 * {elL0g0dds] ; 1 + el ogodds]

Input;
Age | years "
Sexi_) Female (0.8011) Results:
O Male {0)
Family history of lung cancer_| (0.2881) Log odds
EmpharsemaD {0.2953) Cancer probability % "

Nodule size mm W
Decimal ision -2
Nodule trm(g Monsalid or ground-glass (-0.1278) e =

O Partislly salid 0.277)

(O solig o)

Module in upper Iunﬂ {0.8581)

Nodule count # W
piculation|_| [ 7729)

+ This calculstor estimates the probability that & lung nodule deswibed above will be diagnosed as cancer within & twe- to four-year follow-up pericd.

tes



Kevtpikoi — mepidpepikol agpaywyol

* Central airways are all those down to the

Z
o Trachea ’ | 0
subsegmental bronchi, i.e. the 4th -5t
. . . ® Bronchi / \ 1
generation, with a diameter of 4-5 mm § = (/\ =i
g 2
and length of 8-10 mm. }'E, { ;‘A\ £ I; -
o 4
« Small bronchi down to the 9t generation, 8’°"°f'°'°s 9,\\ -
diameter of 2-4 mm and a length of 3-6 R oTminal =l ,le
mm Respurglory —Y/ 1 :;
© @ bronchioles Af, [% S
* Distal or small airways diameter <2mm g§ e { " f 20
.%.g l"veoar 5,‘ 21
down to a diameter of 0,5mm and &5 o M Rl 2
. . 5 Alveolar M 23
representing the 14th to 16th generation e

Weibel 1963



ASLC

5% COLLEGE of AMERICAN
L PATHOLOGISTS PJJA'?TSL;T;J"""
Conguzring Thorarc Cancers Woddwide

Updated Molecular Testing Guideline for

the Selection of Lung Cancer Patients for

Treatment with Targeted Tyrosine Kinase
Inhibitors

Guideline from the College of American Pathologists, the International Association
for the Study of Lung Cancer, and the Association for Molecular Pathology

New Recommendation Statements

Key Question 1: Which new genes should be tested for lung cancer patients?

Strong Recommendation: ROSI testing must be performed on all lung
adenocarcinoma patients, irrespective of clinical characteristics.

Molecular Testing (Expert Consensus Opinion):
BRAF

RET

ERBB2 (HER2)

KRAS molecular testing

New Recommendation Statements

Key Question 4: What testing is indicated for patients with targetable

mutations who have relapsed on targeted therapy?

Strong Recommendation: In lung adenocarcinoma patients who harbor
sensitizing EGFR mutations and have progressed after treatment with an EGFR-
targeted TKI, physicians must use EGFR T790M mutational testing when
selecting patients for third-generation EGFR-targeted therapy.



Confocal laser endomicroscopy (CLE)

Broncho-alveoscopy (microstructural
images of lobular and alveolar lung

structures)

Real-time non-invasive histological

space

(a) Central airway.

(b) Terminal bronchiole

(c) Normal alveoli (non-smoker)
(d) Normal alveoli (smoker)

Wellikoff et al, Respirology 2015



Optical coherence tomography (OCT)

noninvasive "optical biopsy"

( A) normal layers of epithelium (white arrow) and lamina propria (black arrow)

( B ) loss of identificable microstructures (tumor area)

Shaipanich, Interv in Pulm Med, 2017



BAL

55 patients with a peripheral lung lesion
Diagnostic yield of ~30%

In combination with bronchial washing and post-
bronchoscopy sputum, BAL increased the yield to 56%

Semen:zato, Lung 1990

Diagnosis and Management of Lung Cancer: ACCP Guidelines 2013



