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Mpostolpacia ywa Bpoyyxookonnon — odnyiec BTS

Tomukn avalwcOnoia kat veupoAnmroavaynoia

Avatopia Aapuyya, tpaxeiac kat Bpoyxkou §EvEpou- AVATOULKES TIPAAAAYEC Kol SLATAPAXEC
Aodalnc Stayvwotikn npoomélaon evéoBpoyxtkwv BAaBwv

ALLOTITUON KOl AVTLUETWTITLON

Bpoyxookomnon yLa AOLUWEELC O€ AVOOOEMAPKELC KOL AVOOOKATECTAALEVOUC.

O poAo¢ tou BpoyxokuPpeAdikov ekrmAupatoc (BAL)

2tadlomnoinon katd TNM, odnyiec ACCP-ESTS.

Npoomnélaon Aspdpadevikwv otaBuwv pe TBNA (otoloyikn Behova 19G - CT guided approach).
Npoomnéhaon Aspdpadevikwv otaBuwv pe EBUS-TBNA. Zuotnuatwko assessment (EBUS, b-EUS).
AwaBpoyxikn ipoomnelaon neptpepLkwv oykwv pe radial EBUS kat aktivookomnnon.

Neotepa dedopéva yia tnv mAonyouevn Bpoyxookomnnaon



Question 1.6 Originally. the flexible bronchoscope was designed to be held as shown in
the Figure below. A reason for this 1s

A. The operator must always stand behind the patient: therefore it is best for the
control section to be held in the left hand.
< B._ Dr. Ikeda. original designer of the flexible bronchoscope. was left-handed. ———
C. The operator must always stand to the right of the patient: therefore. it is best for
the control section to be held in the left hand so that the bronchoscopist’s right
hand can be closest to the patient.
D. The operator must always stand to the left of the patient: therefore. it is best for
the control section to be held in the left hand so that the bronchoscopist’s right
hand can be closest to the patient.

http://www.bronchoscopy.org/education



MNpoctolpacia yia Bpoyxookonnaon- oényieg BTS

Practitioners undertaking FB should be familiar with, and adhere to the
national and local guidance for obtaining informed consent.

All patients undergoing bronchoscopy should have heart rate, respiratory
rate, blood pressure and oxygen saturation recorded repeatedly, including
before, during and after the procedure. (Grade D)

Continuous ECG monitoring should be used when there is a high clinical risk of
arrhythmia. (Grade D)

Oxygen supplementation should be used when desaturation is significant

(pulse oximeter oxygen saturation (Sp02)>4% change, or Sp02<90%) and :

prolonged (>1 min) to reduce the risk of hypoxaemia-related complications. ‘;)

(Grade D) -
i

Du Rand IA, et al. Thorax 2013,;68:i1-i44



Perform coagulation studies, platelet count and r“mlin

haemoglobin concentration when there are clinical risk
factors for abnormal coagulation. (Grade D)

Bronchoscopy with lavage can be performed with 1 2
platelet counts >20 000 per pL.

Stop warfarin 5 days prior to bronchoscopy. Low Risk Condition High Risk Condition
|, Prosthetc metal haat vahe in 1 Prosthetic matal haart valve in mitrsd
Continue with LMWH. 2 m%mnnm 2 Prosthetic heart vatve and AF
3. AF without valwiar dsease 3. AF and miral slancss
4. =3Imonths aler VTE ; dmm'a?:VTE =
Check if INR <1.5 prior. B e i
Stop warfarin 5 days before Stop warfarin 5 days before
Bronchoscopy Bronchoscopy
1. Check INR geior 10 procedure % 1 Start LAWH 2 days after stopping
ersure INR<15 wardann
2 Restar! warfarn evpning of 2 Omit LMWH on day of procadhure
procadure with usus dally dose 1 Restart warfacn evoning of procedure
3. Chotk INR 1 waek laler 10 ersure with usual daly dose
sthacquats anloaguiston 4 Contrue LMWWH url INR acequate

Du Rand IA, et al. Thorax 2013,;68:i1-i44



Discontinue clopidogrel 7 days prior to consideration of EBB and TBLB. Low-dose aspirin
alone can be continued. (Grade C)

|
Clopidogrel

|
3 4
Low Risk Condition High Risk Condition
1. Ischasmc hasrt dieesse withoul
caronary stent 1. Coronary artery stenls

2 Cerebrovasculs diseass
3 Penpheral vatculsr dseoss

Stop clopidogre! 7 days Liaise with Cardiologist
before Bronchoscopy Consider slopping clopidogre! 7 days
bedore if
L. Continue asprn if akeady
prescrined 1. >12 moodes alter insartion ot
2. I ot on aspirn. then consicer dnag-ghang coronary stant
aspirn therapy while dopidogrel 2. >1 mooth after neertion of bare
discontiovaed metal coronaty stend

3 Continue ssprn

Du Rand IA, et al. Thorax 2013,;68:i1-i44



AZQAAEIA THZ BPOIMXOZKOMNHZHZ ZE EIAIKOYZ NAHOYZMOYZ

Asthma control should be optimised prior to bronchoscopy, especially
when bronchoalveolar lavage (BAL) is likely to be performed. (Grade C)

Nebulised bronchodilators should be considered before bronchoscopy in
patients with asthma.

Chronic obstructive pulmonary disease (COPD) treatment should be
optimised prior to bronchoscopy. (Grade D)

Bronchoscopists should be cautious when sedating patients with COPD.
(Grade D)

Ischaemic heart disease: Liaison with cardiologists should be
considered in high-risk patients with cardiac disease.

FB should ideally be delayed for 4 weeks after MI. (Grade D)

Age alone should not be a contraindication for bronchoscopy. (Grade D)

Du Rand IA, et al. Thorax 2013,;68:i1-i44



Question I.11: Which of the following topical anesthetics should be used in a patient

who has just informed you of a severe allergic reaction to Novocaine during a recent visit
to the dentist.

A . Lidocaine

Ey Benzocaine

C. Tetracaine

D. Cocaine

E. All of the above

http://www.bronchoscopy.org/education



TOMNIKH ANAIZOHZIA

Lidocaine should be used for topical anaesthesia during bronchoscopy, unless
contraindicated. (Grade A)

Nasal topical anaesthesia is most effectively provided using 2% lidocaine gel. (Grade A)

Cricothyroid and spray-as-you-go techniques are effective in delivering lidocaine to the
vocal cords and trachea. (Grade B)

Lidocai -
Nebulisation is not recommended as a technique for delivering lidocaine to the , -?_-_cnge' &)
airways. (Grade B) 1

aad

1% lidocaine solution for spray-as-you-go administration. (Grade A)

To reduce the risk of lidocaine toxicity, use the lowest dose of lidocaine sufficient to
prevent excessive coughing and provide patient comfort. (Grade D)

Remain vigilant for objective and subjective symptoms of lidocaine toxicity (Grade B) -
monitor and document the total lidocaine dose delivered at all sites during
bronchoscopy.

Du Rand IA, et al. Thorax 2013:68:i1—i44



Randomised studies suggesting that a low cough score is achievable with a total
lidocaine dose of less than 160 mg. g

Bronchoscopists should use the lowest dose of lidocaine possible, while still ensuring
good bronchoscopic conditions and patient comfort.

LIDOCAINE HC/E

Injection, USP

20 mg/mL

o

Lidocaine 1% = 10 mg/mL (Percentage is measured in grams per 100 mL) =

Aocosfaptopevec napevepyelec: Av o aoBevrnc Aapel mavw amno 7-8 mg/kg
(Aev Eemepvape ta 50 ml Evdokaivne 1% oe aocBevn 70kg).

Du Rand IA, et al. Thorax 2013,;68:i1-i44



TOZIKOTHTA AMO AIAOKAINH - K.N.Z kat kap8rayyeLako:

e MetalAkn yevaon

* Navtia

e OTTIKECG KAl AKOUOTIKEC SLatapaxEg- EUBOES
* AMOMPOcAVATOALOUOC

* Me pueyalltepeg §0oelg- KataotoAn KNZ
* IMOOUOL LUWV

e EmAnmukn kpion

 Kwpa

e AvVATVEUOTLKN KATOOTOAN

* Ynotaon

» AppuBuisgg

 MeBawoodarlpvarpia - (kvavwaon, duamnvora).

* AMAgpywn avtidpaon » |
Brown Emergency Medicine

American Society of Regional Anesthesia and Pain Medicine (ASRA)
Reg Anesth Pain Med. 2018; 43(2):150-153



ANTIMETQMNIZH TOZIKOTHTAZ AMO AIAOKAINH

Bevlobialemiveg (omacouol)
EvéodAEBLa uypa KAl AYYELOCUOTIAOTIKA
Kata npotipnon enmwvedpivn bolus (€1 mcg/kg).

Intravenous (IV) infusion of lipid emulsions to reverse the cardiac
and neurologic effects of local-anesthetic toxicity (Intralipid™ 20%
1.5 mL/kg (lean body weight) IV bolus over 2 — 3 minutes, followed
by an infusion of Intralipid™ 20% 15 mL/kg IV over 60 minutes)

HCO3 ywa coBapn oécwan.

Enineda pebaipoatpoodatpivng oto aipa. Mo CUUMTWUATIKOUG
aoBeveic N aoBeveig pe enineda >25%, IV methylene blue (1 Brown Emergency Medicine
mg/kg o€ 5 Aemta). H avtandplon ivat cuvnBwg yprivopn (<1

wpea).

American Society of Regional Anesthesia and Pain Medicine (ASRA)
Reg Anesth Pain Med. 2018; 43(2):150-153



* AN\epyia otn Lidocaine (apidlo): AANGZoupe opdda (eotépeg)

AMIDE GROUP ESTER GROUP

(2is) (1)

Lidocaine —Cocaine—
Mepivacaine Procaine
Bupivacaine Chloroprocaine

Etidocaine Tetracaine

Prilocaine Benzocaine




NevpoAnnroavalAynoia- kataotoAn (sedation)

Intravenous sedation should be offered to patients, provided there are no
contraindications. (Grade B)

Sedative drugs should be titrated to provide the desired depth of sedation. (Grade B)
The desired depth of sedation is one in which verbal contact is possible at all times. (Grade D)

Combination opioid and midazolam sedation should be considered in patients to improve
bronchoscopic tolerance. (Grade B)

Short-acting agents (such as fentanyl or alfentanil) should be used to minimise post-
procedural sedation. (Grade D)

When combination sedatives are used, opioids should be administered first and allowed
time to become maximally effective before administration of any other agent. (Grade D)

Du Rand IA, et al. Thorax 2013,;68:i1-i44



Dose Supplemental Adverse efects
Initial Antagonists
Fentanvl 25-50 ug 3-5 min 5 min 1-2 h Respiratory Naloxone
Y depression,
Alrentanil 250 pg 250 pg Irnrmediate Irrmediate 1-2 h naus‘e.a‘
vomiting
Morphine 2.5m 2.5m 5=10 min 15-30 i 1-6 h
Midazolam 2-2.5mg 1mgat2-5 30-60s 5-10 min 30-120 min  Respiratory Flumazenil
min interval depression, 0.2 mg
Lorazepam 1.5-2 mg &-15 min 15=30 min 8 h hypotension
Diazeparn 5-10 mg o 2-3 min 1-3 h
1 min
Propofol 1%  10-50 mg 25% of initial 30-60s 2 min 4-8 min Respiratory No
titrated to dose depression, antagonist
effect bradycardia, available
Fospropofol 6.5 mg-kg-1 1.6 mg-kg-1 6.5 min 12 min 17 min hypotensnon,
pain at the

injection site



Question I.12: What 1s the official and commonly accepted name for the epiglottis
shown.

A. Omega or infantile epiglottis
B. Horseshoe epiglottis

C. U-shaped epiglottis _ _
In children and in some

D. Normal appearing e i@
< i SRR adults, the epiglottis is

elongated and curved.-
omega epiglottis

http://www.bronchoscopy.org/education



Eicob0o¢ Bpoyxookomniov- Mutn- Ztopa- EmyAwttida- Adpuyyag

Nasal
conchae —

Nasal
cavity —

Base of the epiglottis

True vochl cords

Vestibular fold

_— Arytenoids

Pyriform sinus

‘EAeyxog ouykAlong xopdwv.

To YAwooodapuyyLKO Kol TO TIVEULOVOYAOTPLKO VEUPO VEUPWVOUV TO

Adpuyya.

* 0 avw AapuyyLkog KAAS0C TOU TIVEUOVOYAOTPLKOU TAPEXEL TV
aLoOntikn veLpwan Tou Adpuyya.

* Epeblopog tou pmnopei va odnynoetl o€ KAEioHo Twv dwvnTkwv xopdwv,
yla auto xpeltaletal Tomnkn avaloOnaoia.



MoAumodec pwvnTikwv [aotpoolocodayLkn
naAwvdpounon

Ca dwvntkwv xopdwv

NapaAuvon dwvnTkAC
Xopong




Tpaxeia- kupia tpomda

Awapetpoc 16 pe 20 mm

18-22 xovépLva nuIkpikia aTo MPOcoLo PEPOS.
To onicOwo pEpocg eivatl n vpevwdnc poipa
(Aeiec pUIKEC Lveg)

H kupia tporida eivat oto eninedo tou 5%V
Owpaxikou ortovéulou. Q&uaun.



Tpaxeia diknv §ipoug (saber sheath)-

XAN Tpaxelakog Bpoyxos- 0.1-3%

” Right mainstem
4 ~ bronchus




AmnomAdtuvon Kupiog tpomdac




TpaxslopaAakia- aotadelo Twv

AuVaLKN GUYKALOT OLEPAYWYWV- XOovopwv- Katappevon Tou
Helwon Tou avlou kata 50% npdoBlou kat omoBiou
Kota T gkmvor) (XAN) TuApaToC (ouyyevic i emikTnTn)

-.;__n'

Expiration . iz Inspiration
el -

Tracheomalacia

Inspiration Expiration



Mn eTepBATIKOC HNXOAVIKOS OEPICHOG OE
TpaxeiopaAakia kai e-DAC

* KataotoAn onwc otn cupfatikn

* ‘Evapén 20 mtpo tng Bpoyxookomnnaong

ZEKWAE UE:

* |IPAP o€ 14-15 cm ko EPAP ota 5 cm o€ bi-pressure systems
* 10 cm o€ support pressure

* 5cm otav xpnotpomnotovupe CPAP




Tpaxerlo-olcodpayko cupiyylo

» ‘Evtovog Bnxag pe muwdeLg EkKpLoELg,
WSLaitepa HETA ATIO KATAMOON

* [Mvevpovia €€ elopodroewg

*  Embeivwon tng KAWVLKAC KATAOTAONC TOU
aoBevoug

Fistula
connects
trachea
and
esophagus




Question I1.14: The appearance of the airway stricture seen in the Figure should be
described as

B. !ourglass

C. Complex

http://www.bronchoscopy.org/education



ZTEVWON Tpaxeiag peta ano dtacwAnvwaon- Post intubation tracheal stenosis

Ffuvatlka 45 eTwv, ALLopPaYLKO
AEE- StacwAnvwon.
ATIOGWANVWON- ELOTIVEVUGTIKOG
KOLL EKTIVEUOTLKOC OUPLYLOC
AvarmnveuoTikr) SuoxEpeLa
Tpaxelootouia

e




NaBoyéveon TG OTEVWONC TPAXELAG LETA amnd dtacwARvwon

>20-30mm Hg

loxauio BAevvoyovou

BAaBn otoug xovépoug

l

Xovdpitda

— OuAwdénc¢ LoTOC

O agpac otov agpoBalapo Tou
TPOXELOOWANVA UTTOPEL va
TIPOKAAETEL EAKN Kot OLAWSN
LOTO 0TOo BAgvvoyovo,
o8nywvtac o€ amAn r} cUVOETN
oTEVWON

AnwAela otnpeng
ToUu Yovépou




MakpUtepn oTEVvwon, HE AVWHaAa dpLa.
ZUMMETEXEL TO TPAXELOKO TOLXWHLAL KOLL OL
Anpovpyia ouAwdouc LOTOU TIEPLUETPLKA XOVSPOL LE £vrovn ouAorotion
oaV LoTO- TO TolXwpa Sev KataoTpEdeTal SuxVa napatnpeital tpayelopaakia




2UVOETN OTEVWON UE ‘Akaprtn Bpoyxookomnon

KOKKLWMOTA, Tiapouaia Virtual bronchoscopy
pauuatoq aT[O T[po-tepn KARAGEIALIOS ANTONIOS
gneppaon , Cirar

79Y (Male)

v ,/ .
Fogar bgoar posiiion 1.0 o



Question I'V.24: A thoracic surgery colleague has referred a patient for bronchoscopic
removal of a foreign body located n RB2. On bronchoscopy. you will find the foreign
body in

A. The posterior basal segment of the right lower lobe.
B. The medial basal segment of the right lower lobe.
C. The ' g ‘lobe.
._The posterior segment of the right upper lob
E. The anterior segment of the right upper lobe.

Ou Bpoyxol aptBpovvtat ano 1-10
(1-3 avw AoBaog, 4-5 peoog i
yAwooida, 6-10 kdtw Aofog)

Ou tporudec ovopalovtal C-1 or C-2.

http://www.bronchoscopy.org/education



* Ta&wounon twv Bpoyxwv kata Boyden.

Table 4.1. Boyden surgical classification / Jackson-Huber

classification

Right bronchial tree Left bronchial tree

RUL LUL

B1 Apical Upper division

B2 Posterior B1/2 Apicoposterior
B3 Anterior B3 Anterior

RML Lingular

B4 Lateral B4 Superior

B5 Medial B5 Inferior

RLL LLL

B6 Superior B6 Superior

B7 Medial basal B7/8 Anteromedial
B8 Anterior basal B9 Lateral basal
B9 Lateral basal B10O Posterior basal
B10 Posterior

Note: RUL, right upper lobe; LUL, left upper lobe;
RML, right middle lobe; RLL, right lower lobe; LLL, left lower lobe.




23 YouTube Search

BRONCHOSCOPY
STEP-BY-STEP®

A Series of bronchoscopy exercises to help
master muscle memory and flexible
bronchoscopic inspection

»

e . Henri Colt MD, FCCP =
= Jd =4 University of California, Irvine [§

Bronchoscgg Interr@ational

)‘v s With help from Dr S Murgu
and Dr M Davoudi

Bronchoscopy Step by Step Walkthrough 1-6
https://www.youtube.com/watch?v=phRv73Ik7fl http://www.bronchoscopy.org/education



A chest CT scan should be performed prior to a diagnostic bronchoscopy
in patients with suspected lung cancer. (Grade D)

0471072018
16:08:33

CVYP:1

EEE/EOO
QiF —
Eh:A5—€m:1

DR. EMMANOUIL-KOUFOS

Du Rand IA, et al. Thorax 2013,;68:i1-i44



O mxn¢ eivat YnAa!

A diagnostic level of 85% should be attainable when definite endobronchial tumor is
visible. (Grade B)

At least five biopsy samples should be taken when endobronchial tumor is visible to maximise diagnostic
yield and the volume of biopsy tissue and to allow for tumor phenotyping and genotyping. (Grade D)

When endobronchial tumor is visible, brushings and washings can increase the diagnostic yield of the
procedure. (Grade D)

Du Rand IA, et al. Thorax 2013;68:i1-i44



Katnyoptlomnoinon twv BAaBwv- BAevvoyovia/umroBAevvoyovia Sujonon-
gEwdutikol oykol

* E&wdutkn avamntuén oe
KEVTPLKO aEPOYyWYO-
anodppasn

 Nékpwaon

* Neomlaota ayyeia (mBavn
alpoppayikn dtabeon otn
Boyia)

* YmoPAgvvoyovia dtbnon

NAakwdeg ca MiKpOKUTTAPIKO ca

U//nf«/',un‘\ =
16:20:35

EEE/E]L
10411

Eh:A3 Cm2%




* H emwuxng awpootaocn ival mMAEoV anapaitnn yla tnv
aodpaln kat ertuyxn ekBacn g Bpoyxookonnong.

* JUYXPOVECG «OEPUECH TEXVIKEG :

1. HAektpokautnpia (Electrocautery)

2. Argon Plasma Coagulation (APC)

ERBE ICC 200
Electrosurgical Unit



HAsktpokautnpia-pédodocg emadpng

e Xpnolpomolel Oeppotnta mapayopeEVn amno NAEKTPLOUO
yla va emiteuyOei alpootaon i kataotpodn Lotou
avaloyn K tn Bepuikn evépyela ov Ba anodobet
(ouvnBwc 25+ 50 Watts)

e BaBoc¢ dieioduonc 0,2-1,9 mm.

. Xpnotwuormoteital pe kabetnpa, Aapfida n OnAia (snare)
ylo Lloxwtouc-TtoAuTtoeldeic OyKoug

e AmnoAutn avtevdelén sival n napouvaoia
Bnuatodotn (amatteital yvwpodotnaon tou
appuBuLoAdyou) kot n mapovoia EEWAUALKAC
BAaBnc¢ (rieon ek Twv £€w).



Argon Plasma Coagulation-p£€00éoc¢ un emadng

* H OBepuikny evépysla petadidetal
LEOW LOVIOUEVOU agpiou Apyov To
OTtolo ameAsvBepwVeTaL O MKPN
amnootaon (non-contact mode) amno
Tov BAevvoyovo.

e E€amAwveTal opoloyevwe Kabwcg
EAKETOL arno TLEPLOXEC LLE
LEVAAUTEPN TIEPLEKTIKOTNTA OE VEPO
(dpa kat aipa), Kot UIKPOTEPN
NAEKTPLKNA avtioTaon.

e AeV OTAUOTA OE KOUTTUAWOELC TOU
BAevvoyovou 1 0  TAQYLEC
ETULHAVELEC.




YroBAevvoyovieg BAaBec-EBNA

* H dayvwotikn akpifeta BroPlwv-Pnktpac eivor
HeEyaAUTEPN yLa TIC e€wdUTIKES BAABEC EVW yLA TIC
umnoBAevvoyovieg propei va BeAtiwBOet pe t xpnon (E)-
TBNA {evaiwcOnoia k.p.0. 80% (68-91%).

e 55 aoBeveic - avénon tnc SltayvwoTkNC evaodnaoiag Toug
armno to 76% oto 96% e tnv npocOnkn EBNA evw og 20%
Atav n povn dSLayvwaoTikn e€Etaon.

Dasgupta A. et al. Chest 1999;115:1237-1241




Question V.8 Moderate bleeding has occurred during an endobronchial biopsy of
a nodule lying in the left main bronchus. The patient was immediately moved into the

position shown. This 1s commonly called the

A. Fetal ]JuDSltlDIl

B. T lon
C. The 5afety position
D. The awkward position

H mAdywa decubitus B€on e Tov maoyovTa IVEVUOVA KATW.
To ailpa mopapével KATw UE TN Baputnta.

Mpootatevetal n aviiBetn mAsupa.

To aipa adoatpeital mo eVkoAa amo Tov papuyya.

http://www.bronchoscopy.org/education



Malkn) atpontuaen

Moapad To yeyovocg OTL n naltkn atpomtuon anoteAet mbavr Bavatndopo kataotaon, Sev untapxel ocadng
cupdwvia otov akpLlpn opLouo.

Nogotnta aipatoc arno 100 ml/24 h we kat 1,000 ml/24 h éxeL mpotadei we T 6pLo TNC LAlKAC
QlLponTuancC.
Znpavtikng atpontuon avadépetal moootnta > 200 mi/24 h.

MNePLOCOTEPO CNUAVTLKOC ELVAL OPLOUOC IOV OTNPLIETAL OE CNUOVTLKEC
KALVIKEC ETULMTWOELC TNC QLLUOTITUONC:

Anodpaén Tov agpaywyou Kot atpoduvapikn aotadsia

Apontuon mou xpetaletal HETAyyLon

Awponttuon nov xpnilel voonAeiagc

Awponttuon nmov odnyei og StacwAnvwon Aoyw anodppaénc

oEpaywyov.

Yroéuyovaruia (Pa 02 < 60 mm Hg)

@avarog Sakr I., Dutau H. Respiration 2010;80:35-58



Table 1. Major causes of massive hemoptysis

Madwn alponTuon- aLties

11-19% MapAUEVOUV KPUTTTOYEVELS

Infectious Mycobacteria (particularly tuberculosis) Vasculitis Wegener's granulomatosis

Fungal infections (including mycetoma) Goodpasture’s syndrome

Necrotizing pneumonia and lung abscess Behget’s disease

(Klebsiella pneumoniae, Pseudomonas aeruginosa, Systemic lupus erythematosus

Staphylococcus aureus, Streptococcus pneumoniae,

other Streptococcus spp. and Actinomyces spp.) Trauma  Induced by diagnostic bronchoscopy

Bacterial endocarditis with septic emboli (brushing/biopsy)

Parasitic (paragonimiasis; hydatid cyst) Related to interventional pulmonology procedures
Neoplastic Bronchogenic carcinoma (dilation, metallic stent placement, high-dose

Endobronchial tumors b rachytherapy)

(carcinoid, adenoid cystic carcinoma) Catheter-induced PA rupture

ls’:rl?;?:\;aw STy Blunt or penetrating chest injury

Transtracheal procedures

Pulmonary Bronchiectasis (including cystic fibrosis)

Chronic bronchitis Hemato-  Coagulopathy (congenital, acquired or iatrogenic)

Alveolar hemorrhage and underlying causes logical Platelet disorders B
Vascular  Pulmonary artery aneurysm B Drugs and Penicillamine

A adps  Sabyents

Pulmonary infarct (embolism) ,(‘.r_a"k c.o‘game )

Pulmonary hypertension I'rimellitic anhydride

Congenital cardiac or pulmonary vascular Bevacizumab

malformations

Airway-vascular fistula Miscella- _ End triosi

Mitval stencils neous Lymphan.gncflel.omatosxs

Left-ventricular failure Broncholithiasis

Cryptogenic

Foreign body aspiration
Lung transplantation

Sakr I., Dutau H. Respiration 2010;80:35-58



Awgpevuvnon awpontuong- CT Owpakog

H CT eival avwtepn dtayvwotika amno tn CXR, kat ouykpiolun He tTn Bpoyxookomnon ya tnv
avoyvwpeLlon Tou onueiov atpoppayiag (cwotr evtonion og 70—-88.5%).

H CT eival oAU neplocOTEPO AMOTEAECUATIKA ATtO TN Bpoyxookomnon yia tnv eéakpifwon
TOU attiov ailpoppayiag (60-77 vs. 2.5-8%).

Diagnostic and Interventional Imaging (2015) 96, 775—788



H Bpoyxookomnnaon avayvwpileL TO ONLELO atpoppayiog
o€ 73-93% twv enelcodiwv cofapnc apontuong.

H StayvwoTtikn aéia eivat xapnAotepn o AmLa ) HETPLA
QLUOTTU .

o
A"' ‘.‘1” .

9

KaBetpoag pe agpodalapo kat anocnwuevn kepaln
tunovu Freitag




Adaipeon OpopBwv pe kpuodio

To npwtoéeidlo Tou alwTtou €ival TO MO XPNOLUOTIOLOUUEVO-
gTLITUYXAVEL Bepuokpaacieg < -40 C. (Qawvopevo Joule—Thomson)

A’ : ~ 3

DiBardino M et al. Annals ATS Volume 13 Number 8 August 2016



Avixveuon ayyslioduvoniaciag-atpayysiwparoc pe HD video- Naroow Band Imaging
KOLL QLVTLMETWILON KE Kautnpiaon

Blue and green wavelengths are selected by optical filters, with the elimination of red light.
These lights with narrowed bandwidths penetrate the superficial mucosal structures and are
better absorbed by hemoglobin, providing an enhancement of mucosal features and blood
vessels (capillaries from superficial mucosal layer, deeper mucosal and submucosal vessels)

T KOUTOS+DR.EMMANGIML == 58

Clin Endosc 2015;48:476-480



Question I'V.14: Bronchoalveolar lavage 1s most helptul for providing histologic
confirmation of diagnosis i all of the following diseases except

A. Chronic eosmophilic pneumonia
B. Histiocytosis X

C. Lymphangitic spread of carcinoma to the lungs
D. Pulmonary alveolar proteinosis

E.davasive ﬂﬁpﬂf@




BAL og un AopwdeLg voooug

Table 9.3. Role of BAL in noninfectious diseases

Diagnostic Suggestive, not definitive
Pulmonary alveolar proteinosis Alveolar hemorrhage

Langerhans cell histiocytosis Asbestosis

Lipoid pneumonia/Fat embolism Berylliosis

Malignancy Drug-induced disease (amiodarone)

Eosinophilic pneumonias
Hypersensitivity pneumonitis
Sarcoidosis

Silicosis

Adapted from: Am J Respir Crit Care Med. 1990;142:481-486.

PAP- xpwaon PAS

DAH- Zi6npodaya pakpodaya (Hemosiderin-laden macrophages) kot otadiakn awpatnen epdavion tou BAL.
Zapkoeibwan: Aoyog CD4-CD8 24 £xeL Betikn mpoyvwoTtikn aia 94%.

lotokUTtTapwon: Xpwan S-100 protein, OKT-6 (CD-1 antigen) povokAwVLKO avtiowpua.

Mvevpovitida unepevalcdnoiag : pewwpévo CD4-CD8 <1 Aoyw avénong suppressor T cells.

Introduction to Bronchoscopy. Armin Ernst. Cambridge Press 2009



BAL og Aotpwderg/pn AotpwdeLg voooug

Table 9.4. Disease associations with BAL studies/findings

Microblologic Cytologlc
KOH: fungal Sulfur granules: actinomycetes
India ink: Cryptococcus Hemosiderin-laden macrophages (alveolar hemorrhage) =20%
red blood cells
Modified acid fast: Nocardia Foamy macrophages: amiodarone, alveolar proteinosis,
Pneumocystis
Ziehl-Neelsen, Auramine O: Malignancies
Mycobacteria
Silver methenamine: Oil Red O stain: fat embolism
Pneumocystis/fungal

Gram stain: predominant bacterial Sudan stain: lipoid pneumonia

=20% eosinophils: acute or chronic eosinophilic pneumonia,
allergic bronchopulmonary aspergillosis, Churg-Strauss toxic
inhalation, drug reaction

Increased CD4-to-CDS8 ratio: sarcoidosis, berylliosis, asbestosis,
connective tissue disease

Decreased CD4-to-CDS8 ratio: hypersensitivity pneumonitis,
silicosis, drug-induced disease, rheumatoid disease

Periodic acid-Schiff: alveolar proteinosis

Flow cytometry: lymphoma

Introduction to Bronchoscopy. Armin Ernst. Cambridge Press 2009



Awayvwon Aoipwéng o€ aAVOCOEMAPKELC aoOevEic

Bronchoscopy may be considered in patients with non-
resolving or slowly resolving pneumonia, especially if they are
current or ex smokers and older than 50 years. (Grade C)

If bronchoscopy is performed for community-acquired
pneumonia, BAL specimens should be sent for legionella PCR
and atypical pathogens. (Grade C)

Bronchoscopy may be considered if the patient is suspected to
have TB when sputum smear is negative. (Grade C)

In cases of suspected TB, BAL, bronchial aspirates and post-
bronchoscopy sputum appear to be complementary and
should all be analysed. (Grade C)

Du Rand IA, et al. Thorax 2013,;68:i1-i44



Evéofpoyxikn TB

Awayvwaon AopwénG 0€ AVOCOKATECTAAREVOUC

In patients with pulmonary infiltrates who are
immunocompromised and in whom tuberculosis (TB) is
considered unlikely, BAL alone is usually sufficient to achieve a
diagnosis (Grade C)

In patients suspected to have invasive aspergillosis, BAL
should be sent for microscopy for hyphae and fungal
culture; a BAL galactomannan test should be considered
to further improve diagnostic yield. (Grade C)

In invasive aspergillosis, BAL is reported to show
characteristic hyphae in 34-64% and to be positive on
cultures for Aspergillus in 23-85% of cases

EvdoBpoyxikn acnepyiAAwon

TBLB and EBB for invasive aspergillosis may be avoided if
BAL galactomannan test is available due to the high
sensitivity and specificity of the latter and inherent risks
with the biopsies. (Grade C)



Bronchoalveolar Lavage as diagnostic Modality for Pneumocystis jirovecii

neumonia :'é" ‘

To BAL €xeL evaoOnoia petatv 90% kot 98% yia P jiroveci.
MpOtePN XPNON EUTIELPLKIG AVTLULKPOBLAKAC AYWYNC LELWVEL

TNV EUQLOGI’]GiOL oto 64%. Pneumocystis jirovecii cysts from bronchoalveolar
lavage, stained with Toluidine blue stain

Audoteponisupn dewypatonbio BAL €xel peyalutepn
SLayvwaoTik akpiBela CUYKPLVOLLEVN LE TNV ETEPOTIAEUPN
Aqyn.

BAL amo touc avw Aofouc €xeL peyadutepn evatcOnoia
OUYKPLTLKA LE HETO ) KATW AoBO.

Courtesy of Dr Praveen Jha, Radiopaedia.org, riD: 17273

Golden, Jeffrey A et al. CHEST 90;1:18 - 22



Zradortoinon NSCLC

Adov £xeL tebei n umoypia N dtayvwaon NSCLC mpEmeL vat EKTIHLNCOUUE TNV

€ktaon (otadio) tng vaécovu.

1.  YMApXEL AMOUAKPUOUEVN UETAOTAON I} O OYKOC TEPLopilETaL OTO

Bwpaka?

2. Avneplopiletal oto Bwpaka, umtapxet StnOnNon Twv HECOBWPAKLKWY
Aepdadévwv? H d1nBnaon tov pecoBwpakiov Ba emnpedosl TNV

otpatnywn Bepamneiac.

3. AoBeveic pe otadio IA, IB, IIA, 1IB prtopouv va wpeAnBolv amo

XELPOUPYLKI EKTOUN TOU OYKOU

4. AoBeveic pue atadio llIA, 11B, IV ouvnBwc wdehovvtat and XMO/AKO.

N: 400 [D]
L.5mm L: 101.1mm

68mA 130kV
27/11/2015 9:50:23 np




TNM: Lung cancer

Subgroup

Tl

Tla
Tib

T2

T2a

T2b

T3

T3 >7
T3

= Tnv

T3 Satell

T4

T4 Inv

14 Ipsi Nod

Mi

Mla Contra Nod

MIla g piem
Mlb

AJCC TNM Staging System, 7th Ed. (2010)



Npoodloplopnocg tov atadiov (N):

* N1: OpomAevpol (tng e€epyaaciag) neptBpoyxikot, TuAaiot Kot EVEOMVEU LOVLKOL
Aepdadévec.
* N2: OuomnAeupol peooBwpakikotl ka/r} urmotporidikoi Aeppadevec
e N3: -EtepomAsupol pecobwpakikot ko rtvAaiot
-Opormnievpol 1] etepomievpol tpaxnAtkoi 1 urtepkAeidiol Aepdadevec

* Aspdadevikn S1oykwan opiletal n avénaon tou peyéOouc evac KaAd Srakpitou

Chest. 2013;143(5 suppl):e211S-e2508.
doi:10.1378/chest.12-2355



100% — N__ Patients MST _ 1-Yr__ 5-Yr P
{ cNO 19806 40  77% 42% .01
cN1 3631 23 67% 29% ] <0001
80% cN2 11619 14 55% 16% ;
. 2500 400 - ] <.0001
e cN3 3209 9 40% o
60% —
40% —
20% -
g 5 10 15
Years After Entry
100% — N__ Patients MST _1-Yr __ 5-Yr D
d pNO 16630 77 86% 56% ] <0001
80% pN1 5770 34 77% 38% '
pN2 5770 21 69% 22% <0001
1 pN3 201 12 49% 5%  ]<.0001
60% —
40% —
20% -
0% T ]
0 15

L L] T L [
2 Years After Entry 1

H Ztadiomoinon npoPAénel tnv emBiwon

Prognosis according to the N category.

A: overall survival by cN category (any cT, cMO0)
using the IASLC classification. Reproduced from
Rusch et al.?

B: overall survival by pN category (any pT, pMO)
using the IASLC classification. Reproduced from
Rusch et al.

3 1-yr = 1-year overall survival.

=z CHEST

Chest. 2009;136(1):260-271. doi:10.1378/chest.08-0978



Superior Mediastinal Nodes
@ 1 Highest Mediastinal

@ 2 Upper Paratracheal

@ 3 Pre-vascular and Retrotracheal

© 4 Lower Paratracheal
(including Azygos Nodes)

N; = single digit, ipsilateral
N, = single digit, contralateral or supraclavicular

Aortic Nodes
@ 5 Subaortic (A-P window)

@ 6 Para-aortic (ascending
aorta or phrenic)

Inferior Mediastinal Nodes
@ 7 Subcarinal

@ 8 Paraesophageal
(below carina)

@ 9 Pulmonary Ligament

N; Nodes

O 10 Hilar

@ 11 Interlobar

© 12 Lobar

© 13 Segmental
© 14 Subsegmental



Zradpoc 4R (6ol katwtepOL MapATPAXELAKOL)

ANQ OPIO KATQ MEZH

OPIO rPAMMH N
Katwtepo onpeio Katwtepo | Aplotepo e
enadnc Tne 0plo ™G TAQyLO OpLO
avwvuunc (n alvyou TNC TPAXELOC it
BpaxwokedaAikne) | dAEBac
dAEBC pE TNV cup:1
Tpaxeia man/uCE
Me 0dnyo anueio tnv kKupia tpomda cto
BpOVXlKé GéVSpO: TBNA-EBUS DR. EMMANOUIL

Ag&a avwvupun oAEBa
Katw koithn pAERa

AopTIKO TOé0




ZtaOpnoc AL (apLotepoi KATWTEPOL MAPATPAXELAKOL)

ANQ OPIO KATQ OPIO | MEZH TPAMMH
Avw OpPLO TOU AOPTLKOU Avw 0plo TG | AplotepO MAAYLO o
1{e1J0]V) QPLOTEPNC 0pLlo TNG TpaXELOC

TIVEUUOVLKAG

aptnpiag
Me 08nyo onpeio v kupia tpomda ato Bpoyxko évépo: -
TBNA, EBUS, EUS

Aviovoa aopti
Mvevpovikn aptnpia

Katiovoa aopth




Ztafuoc 7 (urtotpormdikoi)

ANQ OPIO KATQ OPIO

Kupia tpomida Katwtepo opLo tou dtapEoou
Bpoyxou d&La kal avwiepo
OpLo ToU KATtw AoBaiou
Bpoyxou aplotepa

Me 08nyo onpeio tnv Kupia tpomida oto Bpoyxiko d&vdpo:

TBNA, EBUS, EUS

ANTONOPOULOS
NIKOLAOS

0770972017
16:19:05

cvyp:2
EEN/mOO

0/2
Eh:A3 Cm:1

DR. EMMANOUIL

of Bronchus
Intermedius

]




Radiographic group A: patients with mediastinal infiltration
so extensive that the discrete lymph nodes can no longer be
discerned or measured

Radiographic group B: patients with
measurable discrete mediastinal node
enlargements.

Radiographic group C: the presence of a central
tumor or suspected N1 disease makes the chance
of N2,3 nodal involvement high (20%-25%) despit
normal-sized nodes. Further confirmation is
needed

Radiographic group D: patients with a peripheral clinical
stage | tumor, where the chance of either distant
metastases or mediastinal involvement is quite low (6-10%
with regards to T1 or T2 stage)



Accuracy of CT scanning for staging of the mediastinum in patients with lung cancer (ACCP
gundelmes 2013).

First Author No. _Tech Prev | Sens  Spec PPV __ NPV
Eggeling' 2002 73 CE 70 82 50 79 55 ere . . .
Wallacc™ 2000 121 CE 69 | 87 35 75 54 » Sensitivity measures the proportion of positives that are
Marom™ ; 1999 79 CE 56 59 86 84 63
Vansteenkiste' 1998 56 CE S0 86 79 80 85 i 1fi i
e i< I correctly identified as such (e.g. the percentage of sick
Schillaci'™ 2003 83 CE 42 69 75 67 77 . . pe . .y
Vansteenkiste' 1998 68 CE 41 | 75 63 58 78 people who are correctly identified as having the condition).
Primack'"’ 1994 159  CE 38 63 86 73 79 . . ]
Turkmen'"" 2007 59 CE 3 | 43 66 41 68 » Specificity measures the proportion of negatives that are
Laudanski'' 2001 92 CE 33 60 73 51 79
Sdesdo™ e s &2 =% = o 4 correctly identified as such (e.g. the percentage of healthy
Bury'® 1996 53 CE 32 71 81 63 85 . .o .
Mct.oud"™ 992 143 CE 3 | 64 62 44 79 people who are correctly identified as not having the
Pieterman™’ 2000 102 CE 31 75 66 50 85
Yen'? 2008 9% CE 31 47 80 52 77 it )
Osada'" 2001 335 CE 30 56 93 77 83 Condltlon *
Jolly'™ 1991 336 CE 30 71 86 69 87
Subedi'’ 2009 91 CE 29 50 86 59 81
Buccheri'™ 1996 80 CE 28 64 74 48 84
Pozo-Rodrigucz™ 2004 132 CE 27 86 67 49 93
Kiernan'"" 2002 92 CE 27 64 94 80 88
Reed"” 2003 302 CE 25 37 91 58 81
Nosotti'™ 2002 87 CE 25 64 88 64 88
Dunagan'® 2001 72 CE 25 50 87 56 %4
Kimura'* 2003 203 CE 24 63 97 88 89
Yit® 2007 143 CE 24 65 89 65 89
Suzuki'® 1999 440 CE 23 i3 92 56 ]2
Bury'” 1997 64 CE 22 79 84 58 93
De Wever" 2007 50 CE 22 91 72 48 97
Wchb'“" 1991 154 CE 21 52 69 31 84 Sens SPec PPV NPV
Cole'®! 1993 150 s 21 26 81 26 81
lakamochi' ™ 20058 71 CE 21 20 89 33 81 ian: >
Kamiyoshihara™ 2001 546 CE 20 33 90 46 84 Median: P revalence > 30 67 74 62 79
Takamochi' " 2000 401 CE 20 30 82 30 83 :
Tees oo B [ Median: prevalence 21-30 63 87 58 84
Yang'™* 2008 122 CE 20 52 73 33 86 5
Kelly” 004 69 CE 19 | 46 86 @3y 87 Median: prevalence < 20 ' 30 87
Saunders'*" 1999 &4 18 20 90 (30) 84
N (o 2004 80 18 50 95 (70)* 90
Ebihara'" 2006 205 CE 15 | 32 83 (26 87 Summary: Median 7,368 30 [ 58 83
Poncelet' 2001 62 CE 15 56 68  (23) 90
Von Haag'" 2002 52 CE 12 50 65 (16)* 9]
Median: prevalence > 30 67 74 62 79
Median: prevalence 21-30 63 87 58 84
Median: prevalence < 20 41 83 30 87
Summany: Meglen L3 el m s % Chest. 2013;143(5_suppl):e2115-e250S. doi:10.1378/chest.12-2355



Accuracy of integrated PET-CT scanning for staging of the mediastinum in patients with
lung cancer (ACCP guidelines 2013).

FirstAuthor | Year | No.  Prev | Sens | Spec | PPV | NPV
Cerfolio™® 2004 40 100 75
Plathow”™ 2008 52 73 100 100 100 100
Fischer™®' 2011 79 33 85 100 100 93
Lee?” 2009 41 32 38 89 63 76
Yi*® 2008 150 30 62 94 82 85
Maziak*’ 2009 167 29 48 93 74 82
Subedi®’ 2009 91 26 92 85 69 97
Yi'? 2007 143 24 56 100 100 88
Carnochan’® 2009 194 23 42 87 50 83
Lee® 2007 126 22 86 81 56 95
De Wever* 2007 50 22 73 82 53 9]
Lee'® 2009 182 20 81 73 42 94
Yang'® 2008 122 20 52 73 33 86
Perigaud™” 2009 51 20 40 85 40 85
Bill¢'” 2009 159 19 48 93 (63)* 88
Toba®” 2010 42 19 100 88 (67" 100
Usuda®® 2011 63 17 36 92 (50)* 87
Sanli*®” 2009 78 14 82 90 (56)* 97
Shin** 2008 184 13 48 5 : 93
Summary: median 2,014 22 l 262 90 ; ( 63 ) 90

\/ \_/
Chest. 2013;143(5_suppl):e211S-e250S. doi:10.1378/chest.12-2355



NMAeovektnpata vs. Metovektipoarta tov PET CT

e JuvoAlka 20% mapamnavw acBeveic yapaktnpiovtal cwaoTa WC EXOVTEC
aropakpuopévec (M1) N Aspdadevikeg (N2,N3) LETAOTACELC CUYKPLTIKA LLE TNV
kAa.oolkn otadlomoinon.

e Av dev emBeBawBolv Lotoloyika, ta supripata tov PET CT pmopet AavBaougva va
armouakpuvouv acBeveic amo mbavn pLiLkn XELPOUPYLKN AVTLUETWITLON.

e JTLC KAWVLKEC peAETec pue PET scan auto ouveRBN o€ mooooto 5-42%

* To PET CT &ivat Awyotepo svaioOnto o BAaBec < 7-10 mm.

H cuotaon tng ACCP sivau:

3.1.2. In patients with an imaging finding (eg, by PET) suggestive of a
metastasis, further evaluation of the abnormality with tissue sampling to
pathologically confirm the clinical stage is recommended prior to
choosing treatment (Grade 1B).

Chest. 2013;143(5_suppl):e211S5-e250S. doi:10.1378/chest.12-2355



Revised ESTS guidelines (2014) for preoperative mediastinal lymph node staging for non-small-cell lung
cancer

* Addition of PET to staging adds to CT with overall sensitivity of 80-90% and
specificity of 85-95%.

 PET-CT has a high NPV for detecting mediastinal nodal disease in peripherally
located NSCLC.

* Exceptions include:

* 1.Suspected N1 nodes,

e 2. Tumor >3 cm

» 3. Centrally located tumor without suspected nodes on CT or PET scan.

» 4. Substantial difference in the rate of mediastinal nodal disease between
adenocarcinoma and other tumour histology (risk ratio 2.72).

* 5. High 18F-Fluorodeoxyglucose (FDG) uptake in the primary lesion was
associated with a greater risk of occult nodal metastasis.

For tumors >3 cm (mainly adenocarcinoma with high FDG uptake), or
suspected N1, further mediastinal staging techniques providing histology
should be considered.

European Journal of Cardio-Thoracic Surgery 45(2014)787-798



Nw¢ Oa tautonoltjocovpe Latoloyika ta supiunata te CT kay/q PET CT?
MeocoOwpakookonnon

FirstAuthor _ Year  No.  Stage  Tharo_ Prev | Sems  Spec'  PPV' NPV .X ! "e d e '
= ELPOVUPYLKN aldovoa-video LECOOWPAKOOKOTILO
Hammoud™" 1999 | 1,369 | ¢NO.3 Sel 16 8 L (100y | o0y | 92 , ,
Lemaire™ 2006 | 1,362 | ¢NO3 Sys 29 86 (1o0y | (100y* 95
Coughlin™® 1985 | 1,259 | eNO-3 Sel 291 92 | o0y | (1000 | 97 .rEVLKn avalcencla
Luke™*" 1986 | 1,000 @ ¢NO-2 Sel 19 &3 (rony | (100 | 9l
De Leyn™ 1996 | 500 | ¢NO-2 Sys 19 76 (100 | (100)* 87 o 1 I}
Anraku™’ 2000 | 352 | eNO-3 Sys 37 92 (100)* | (100y* | 96 N 2% - e 0 08%
Page™* 1987 345 | ¢NO-2 Sel 48 73 (L0Dy* | (100)* 80 OanOTnta 0 VnTOInra .
Dillemans®" 1994 | 331 | eNO-3 Sys 41 7 (100)" | (100 | 84 . .
Brion™ 1985 | 153 | eNOD2 Sel 15 67 (100" | 100y 85
0o | 1| o3 | S | o & |Geor|oor | m *Mn npocBaon o otaOpoug 5, 6, 7p, 8,9
Jolly™® 1991 | 136 | <NO-2 Sel 54 92 (100y* | (100 | 91
Ratto'™ 1990 | 123 | eNO-2 Sel 13 8K 1oy | (100)* a4
Ebper™" 1999 | 116 | ¢NO-2 Sys 50 81 (1o0y* | (100y* 82
Annema™” 2000 | 110 | ¢NO-3 Sel 46 &0 (100)y* | (100)* 86
Gdeedo'™ 1997 | 100 | eNO-3 Sys 32 78 1 (10D | (R00)Y | 91
Rioedain™" 1991 | 74 | ¢NO-2 Sel S0 81 (100" | (100)* &4
Aaby™ 1995 57 | ¢NO-3 Sys 44 84 (LO0F* | (100 %9
Block™ 2000 | 54 | ¢NO3 Sel 44 88 (100" | (100)* | 91
Kim—* 2001 | 750 N0 Sys 15 44 (100y* | (100)* 91
Choi™' 2003 | 291 eNO Sys 15 4+ (100)y* | (100)* 91
Meyers™ 2006 169 eNO Sel 8 k1 (100y* | (100 95
Cerfolio™ 2006 | 153 | eNO-I Sys 14 32 (100y* | (100)* 90
Denefic™ 1983 | 124 | «<NO Scl 31 68 | (100)* | (100" | 88
Park™ 2010 78 eNO Sys R 50 (1o0y* | (100)* 96
Gurses™ 2002 67 | ¢NO Sys 15 40 | (100)* | (100)* | 93
Leschber™ 2008 | 52| ¢NO Sys 19 (100)* e 81
Mediun: cNO-3 | | | eNO-F  im 4D 8 | %0
Median: eNO | b= | N9 | TsMed| 16:) 47 | LB
Median: sys | | 0% | sys | 27 0,30 | o) |
Median: sel \ T Y | 19 81 91
Summary TM: median | 9267 | 13 78 (100)* | (100)* | 91
Venissac™' | 2003 | 154 | oN2-3 | Sys 7L 97 ooy | (o0 | 94
Kimura" 72007 | 209 | eNO-3 | Sel | 31 7800 | (oY | 9l
Lardinois™ 2003 195 | <NO-3 Sys 4 87 (100y* | (100 | 92
Kimura'* 2003 | 125 | ¢NO-3 Sys 6 85 (100)* | (100" | 92
Sayar'™’ 2001 | 104 | ¢NO-2 Scl 29 90 | (toD)* | (JOO)* | 96
Anraku™’ | 2000 | 89 | eNO-3 | Sys | 22 95 | (100)* | (100) | 99
Leschber™ 2008 | 119 | oND Svs 17 Loy [ 81
Summary VAM: median | 995 31 80 . (100)' | (100)' 92
LA
Ziclinski ™ ["2007 T 256 [ «N0-2 | Compl 3l 94 | (100 | (100 | 97
Fippn 5 3, | \ (rong Lot m

Summary ALL: median 10,648

(100)* | (100)*




AwaBpoyxikn napaxkévinon (TBNA)

Lymph Node

Site

&

[

(%3]

Aulerior carina

Posterior carina

Right
paratracheal

Left
paratracheal
(aortic
pulmonary
window)

Right main
bronchus

Left main
bronchus

Right upper
hilar
Subecarina

Right lower hilar

Subsubcarina

Left hilar

First and second Intercartilage
interspace from lower trachea at
about 12-1 o'clock position

Posterior portion of carina at about
36 o'clock position

Second 1o fourth intercartilaginous
interspace of lower trachea at about
1-2 o'clock position

First or second Intercartilaginous
interspace from lower trachea at
ubout 9 o'clock position

First or second intercartilaginous
interspace from proximal right
main bronchus at about 12 o'clock
position

First or second intercartilaginous
interspace from proximal left main
bronchus at about 12 o'clock
position

Anterior portion of right upper lobe
spur

Medial wall of right main bronchus at
about @ o’clock position, proximal to
level of right upper lobe orifice

Lateral or anterior wall of bronchus
intermedius at about 3 o'clock
position and 12 o’clock position near
or at level of right middle lobe
orifice

Medial wall of bronchus intermedius
at about 9 o'clock position, proximal
to level of right middle lobe orifice

Lateral wall of left lower lobe
bronchus at about 9 o'clock. at level
of superior segment orifice of left
lower lobe

A Caring
B R{, Moinstem 8.
C B Intermedius
D L1, Moinsten 8,

VRN HE N

10

A=t Carino LN

Post. Carino LN

Rt. Paratrachea LN

LY, Poratrochea (A~Pwind
RY. Moin Bronchus LN

L1 Moin Bronchus LN

R1. Upper Hilor LN

Sub Carina LN

Rt Lower Hilar
Sub -Sub Coring LN

LY. Hilar LN

VAKALOUMIS]

Ko Pen Wang Chest. 1994;106(2):588-593.




Transbronchial needle aspiration of the mediastinum in patients with lung cancer.

Inclusion criteria: studies reporting test characteristics of TBNA of mediastinal nodes/tissue in patients with lung cancer,
involving 2 20 patients from 1980 to 2011.

m Year No. Stage Prev I Sens Spec® PPV'" NPV
Fernandez-Villar 2010 280  ¢NI1-3 68 (100)*  (100)* 10
utz?* 1993 61  c¢NO/N2 100 56 (100"  (100)*
Selcuk®' 2003 26 cN2-3 100 100 (100)*  (100)*
Wilsher"” 1996 24 cN23 96 90 (100" (100)* ..
Katis*” 1998 76 cN2-3 95 74 (100)*  (100)*  (20)°
Bilaceroglu®” 1998 134  cNI-3 88 75 (100)* (100"  (36)
Melloni** 2009 51 cN2-3 88 76 (100)* (100)* (33)°
Shannon®”’ 1996 24 cN2-3 88 90 (100)*  (100)*  (60)°
Stratakos”™ 2008 77 cN1-3 86 88 (100)*  (100)*  (58)°
Schenk®™ 1993 64 cN2-3 86 56 (100)* (100"  (82)°
Wang®”’ 1983 39  cN2-3 86 76 (100)* (100)*  (71)°
Schenk*” 1989 29 cN2-3 86 80 (100)*  (100)*  (44)° , ,
Medford®' 2010 79  ¢N2-3 84 79 (100" (100)*  (58)° m  «lotoloykn»(19-gauge) BeAova yLa
Mak** 2004 24 cN1-3 83 60 (100)*  (100)*  (33)° 1 ' /
Vansteenkiste*'® 1994 80 cN2 79 79 (100)*  (100)* 55 LOTO Kal KUTIapO)‘OVLKa 6€va.ata.
Rodriguez de castro™® 1997 R0 cN2-3 78 66 (100 (100)* 45 : : :
Harou™” 000 266 oNI3 72 | 93 99 99 g0 = KaBnpepwn xpron g BeAdvag
Shah” . 2006 129 NI 71 | 68 (100 (100} 56 gvatoBnoia 88% kot eldikotnTa 94%
Rodriguez de castro” 1995 56 c¢N2-3 70 77 (100)*  (100)* 70
Patelli** 2002 182 cN2 67 | 98 (100" (100 83 yiat NSCLC kot SCLC
Rong™’ 1998 49 cN1-3 66 100 (100)*  (100)* 100
Rakha®™* 2010 182 eN1-3 57 84 (100)*  (100)* 70
N 274 " 3
S e 2 ooy 2 B A ey g Stratakos G., et al. CHEST 2008; 133:131-136
Bernasconi'™® 2006 113 cN2-3 31 54 (100)*  (100)* 9]
Wallace™* 2008 138 eN2-3 30 36 (1000 (100 78
Ratto™ 1988 47 cN2 30 %
S : median 2 81 78 100)*  (100)" 77
ummary 408 \( ) (100)

Chest. 2013;143(5_suppl):e211S-e250S. doi:10.1378/chest.12-2355



AuTNA N TEXVLIKN UTTOPEL va EQAPLOCTEL OTNV KABNUEPLVI TPAKTLKY UE

ueyaAn ditayvwotikni akpifeta ko eAaxloteg emutAokee (< 1%)
Opwg, povo pkpocg apdpoc Bpoyxookonwv tnv epapuolsl.

O Baowkocg Aoyocg eivat n EAewpn exknaidbevaonc kat o pofocg ya

napakevtnon e PAABNC xwpic TNV apeon emokonnon (tudAn texvikn)



AwaBpoyxiki napakévinon (TBNA) pe untepnxoloywn kaf8odiyynon (EBUS-EUS)

Working channel

Linear curved array
Ultrasound transducer




BeAova 22Gauge

H aypia emidpaveila
EMULTPENEL 0T BeAdva va
daivetal otov US




Mpooappoyr oto BPoyX0ooKOTILO AsiypatoAnyia MAakidia ko Lotikoi KUALVEpoL

RAPID ON SITE EVALUATION (ROSE):

* Apeon ektipnon Tou KUTToPOAOYLKOU
LUALKoU tn¢ TBNA otnv aibouvoca omou
TPAYHLATOTIOLETOL N BpoyXOOKOTINON
(real-time).

e Xpnoluormoleital ypnyopn HeBodo¢
xpwong 40 sec (ouvnBwc Diff Quik)
yLlol TNV EKTIHNON TNG EMAPKELAC TOU
UALKOU (avayvwplon )\eudJOKurtapwv
Bpoyxwou erBnAiov  maboAoylkwv
KUTTAPWV).

Diff Quik smear, x 40
magnification, NSCLC
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FIGURE 14. [Section 4.3.2.3] Endoscopic ultrasound-gnided needle aspiration of the mediastinum in
patients with lung cancer.

First Author Year No. Stage  Thoro Prev | Sens Spec PPV NPV
Nadarajan” " 2010 34  cN2-3 Sel 88 100 (100" (100)*  (100)
Tournoy’'? 2008 100 cNO-3 Sys 83 95 (100)*  (100)*  (81)"
Wallace'* 2001 121 ¢N2-3 Sel 79 87 (100)*  (100)" 68
Annema’” 2004 36 ¢N2-3 Sys 78 93 (100)*  (100)® 80
Wiersema®™” 2001 29 ¢N2-3 Sel 76 100 (100)*  (100)* 100
Fritscher-Ravens™ 2000 35 cN2-3 Lim 74 06 (100y* (100" 00
Annema’'® 2005 215 cNO-3 Sys 71 91 (100)*  (100)* 74
Larsen™’ 2002 29  ¢N2-3  Lim 69 90  (100)*  (100)* 82
Annema®® 2010 551 ¢N2-3 Sys 66 83 (100  (100)* 75
Caddy™™ 2005 36 cN0-3 Sel 65 92 (100)* (100)" 83
Kalade®" 2008 33 ¢NI-3 Sel 64 95 (100)*  (100)® 92
Silvestri®™ 1996 26 ¢NO0-3 Sys 62 89  (100)* (100)* 82
Gress™"” 1998 24 cN2-3 Sel 58 93 (100)*  (100)® 90
Herth*” 2010 139 ¢NI-3 Sel 52 89 (100)*  (100)* 82
Talebian™” 2010 152 ¢N2-3 Sys 49 74 (100)*  (100)* 73
Sawhney™ " 2006 65 cN2-3 Sys 48 87 (100" (100)" 90
Fritscher-Ravens'” 2003 33 cNO-3 Sys 48 88 (100)*  (100)* 89
Larsen™* 2005 58  ¢NO-3 Sys 47 87  (100)*  (100)* 87
Eloubeidi’"’ 2005 104 cN2-3 Sys 41 93 (100)*  (100)" 96
Eloubeidi’"™ 2005 35  cN2-3 Sys 37 91 (100)*  (100)* 97
Annema’"”’ 2005 100 cN2-3 Sys 36 71 90 86 85
Wallace® 2004 69 cNO Sys 36 61 (100"  (100)* 82
LeBlanc™! 2005 67 ¢NO Sel 33 45 (100)*  (100)* 79
Wallace™® 2008 138 eN2-3 Sys 30 69 (100)*  (100)* 88
Szlubowski*” 2010 120 cNO Sel 22 50 99 93 87
Fernandez-Esparrach’ 2006 47 cNO Sys 21 50 (100" (100)* 88
Median: prevalence > 80 % sys 50% 96 90
Median: prevalence 60-79 Yo sys 40% 92 82
Median: prevalence 40-59 % sys 1% 88 88
Median: prevalence 20-39 % sys 7% 61 87
Median: ¢N1-3 % sys 41% 92 89
Median: ¢NO-1 | Yosys 50% 8 [
Summary: median 2,443 58 ﬁﬁl (100)* (100)" 86

Chest. 2013;143(5_suppl).e2115-e2508.
doi:10.1378/chest.12-2355



Mpoteivetat EBUS TBNA o< PET (-) acBeveic?

100 aoBeveic pe apvntko PET kat upnAn vrtoia yia NSCLC.
156 Aepdadevec napakevriOnkav pe dtapetpo 5-10 mm.

» 8 aoBeveic eiyav Oetkouc Asepdadevec yia NSCLC:

-NO og N3 (1 acBevnc),

-NO og N2 (5 acBeveic)

-NO og N1 (2 acBeveic).

* 98.9% NPV

Herth et al CHEST 2008;133:887-891

* 113 aoBeveic pe NSCLC NO oe PET CT.
 EBUS-TBNA mpogyxelpntika.
* N2 Nogoc og 17.6% (20 amo 113).

Shingyaji et al, Annals of Thoracic Surgery 2014,;98: 1762-1767



Avtiotoygia 0éong Bpoyyockomiov ato Bpdyyo pe US aikéva ke CT
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AAAoL ntepropiopotl EBUS TBNA

* YYnAo KOOTOC
gykataotaonc/avalwotpwv/Inuiag

e AkatdaAAnAo yia Bpoyxookomnaon poutivag

* Avoavetia aoBevouc otnv e€ETAON-UEPLKEC
dopéec eival anapaitntn StaocwAnvwaon mapa

™ xpnon pwdaloAapnc-pevravoing n
npomnodoAnc.

* OwAepdadevikoi otaBuot 5,6,8,9 dev
npooeyyilovtal (otadpot 8,9 mpooeyyilovtal
ue to EUS-FNA- umepnXoyaotpooKkomio).




Méon svaroOnoia Kat L8LKOTNTA QTG KEVTPA TOL OMoLa
npayuaronoinoav éAsyxo ne EBUS TBNA kat EUS FNA

FIGURE 16. [Section 4.3.2.5] Real-time EBUS-TBNA and EUS-NA of the mediastinum in patients with
lung cancer.

First Author Year No. Stage Thoro Prev ] Sens Spec® PPV' NPV

Vilmann™” 2005 31  ¢NO0-3  sys 65 100 (100)* (100)* 100
Annema™" 2010 123 ¢NI-3  sys 54 82 (100)*  (100)* 80
Herth™ 2010 139 ¢NI1-3  sel 52 96 (100)*  (100)* 96
Ohnishi* 2011 110 e¢NO-3  sys 35 72 (100)*  (100)* 87
Hwangbo’* 2010 150  cN2-3 Sy 31 91 (100)*  (100)* 96
Wallace™* 2008 138  cN2-3  sys 30 93 (100)*  (100)* 97
Szlubowski®™ 2010 120  cNO sel 22 68 98 91 91
Median: prevalence 40-65 96 96
Median: prevalence 20-39 s 094
Summary: median 811 33 91 (100)* (100)* 96

Chest. 2013;143(5_suppl):e211S-e250S. doi:10.1378/chest.12-2355



2uvduaoTikn npoonéAaocn pecoBwpakiov armno to EBUS Bpoyxookomnio peocw otocogpayou
KOlL TPOLXELOLG

Combined Endoscopic-Endobronchial
Ultrasound-Guided Fine-Needle Aspiration of
Mediastinal Lymph Nodes Through a Single
Bronchoscope in 150 Patients With
Suspected Lung Cancer

EelixtJ. F. Herth, Mark Krasnik, Nicolas Kahn, Ralf Eberhardt and Armin
s

Chest 2010;138;790-794; Prepublished online February 12, 2010;
DOI 10.1378/chest.09-2149

The combined approach had af sensitivity of 96% and a negative predictive value of 95%, [values
higher than either approach alone. No complications occurred.
Conclusions: The two procedures can easily be performed with a dedicated linear endobronchial
ultrasound bronchoscope in one setting and by one operator. They are complementary and pro-
vide better diagnostic accuracy than either one alone. The combination may be able to replace
more invasive methods as a primary staging method for patients with lung cancer.

CHEST 2010; 138(4):790-794
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s - ~h - - Ta 3 5 e Ja 3
Enavactadionoinon Endobronchial Ultrasound With Transbronchial Needle

Aspiration for Restaging the Mediastinum in Lung Cancer
ne EBUS TBNA? ik aging ‘ g Li
) Table 2. Outcomes for Restaging EBUS-TENA According to Tumor
* 124 aocBeveig (lIA) Response After Chemotherapy As Assessed by RECIST Criteria
gnavaotadionoinon pe EBUS Tumor Response OQutcome (%)
TBNA Criteria Partial Response (n = 66) Stable Disease (n = 58)
 CT:58(47%) stable, 66(53%)
q i d Sansitivity 77 75
owns age_ Specificity 100 100
* EBUS: Persistent 89(72%) nodal PPV 100 100
metastasis NPV 22 18
* From 35 patients in whom no Accuracy 79 76
metastases were assessed by Abbreviations: EBUS-TBNA, endobronchial ultrasound—guided transbronchial
EBUS TBNA 28 had residual N2 needie aspiration; RECIST, Response Evaluation Criteria in Sofid Tumors Group;
disease PPV, positive predictive value; NPV, negative predictive value.

* Negative predictive value: 20%

AdYO ™S UG PVITIKIG TPOYVAGTIKIG ASLUS TPOTEIVETAUL NEGOOMPAKOGKOTTGY)
T empefaimon tov apvrikov EBUS TBNA

Herth et al J Clin Oncol 26:3346-3350



Adequacy of Samples Obtained by EBUS-TBNA for Molecular Analysis in Patients with Non-

ANNALS OF THE Small Cell Lung Cancer: Systematic Review and Meta-Analysis
AMERICAN THORACIC SOCIETY Gonzalo Labarca %2, Erik Folch**, Michael Jantz*?, Hiren J. Mehta®*, Adnan Majid*®, Sebastian

Fernandez-Bussy™’

Table 6. Summary of findings: Molecular analysis from NSCLC using samples obtained by EBUS-

TBNA.

Explanation, measure effect (95% Cl) Number of participants (studies) Certainty of
the
evidence
(GRADE)

EGFR (overall) Samples achieved by EBUS-TBNA are 94.8% (93% to 2497 (28 observational studies) 10.@® s

96.4) adequate for EGFR analysis VERY LOW

EGFR (Asia) Samples achieved by EBUS-TBNA is Asia are 98.9% 626 (8 observational studies) eOO™L
(98.1% to 99.7%) adequate for EGFR analysis ow

ALK (overall)  Samples achieved by EBUS-TBNA are 94.9% (89.4% 607 (10 observational studies) eO00O*
to 98.8) adequate for ALK analysis VERY LOW

1: Risk of bias; 2: Imprecision; 3: Indirectness.

Conclusion: EBUS-TBNA has a high yield for molecular analysis of both EGFR
and ALK mutations.




Nepidepikoc (Lovipng) 6loc nveupova — SPN, Solitary
Pulmonary Nodule:
2TPOYYUAN N woeldng mvevpovikn okiaon pe & < 3cm (mou
nePLRAAAETAL QMO UYLEG TIVEULOVLKO TTAPEYXULQL).

e 27.3% pts (cuvolo 53.454) nov
ouvppeteixav otn National Lung
Screening Trial (NLST) eixav
TouAaxLotov evav 0o atnv YT

NEJM. March 2015




Agv giva OAa KaKonOeLeg...

Adenocarcinoma Chondroamartoma



AwaOwpakikn rnapakevinon uno CT kaBodriynon

— * ExeL SLayvwoTiko eVpocg 72-90%

e MeyaAUTepPN EMUMTTWON ETMUTAOKWYV ATTO TLC
Bpoyxookorikec nebodouc.

* MpokaAet NMvevpoBwpaka og moocooto 30%
kat 5-10% avtwv Ba xpeLaoctouv cwAnva
BwpaKLKNC TTOPOXETEVONG



AwaBpoyxikn napakévinen (TBB) ywa tnv npoonéAacn nepidpepikwv olwv-palwv

 H TBB £xeL tnv peyaAutepn evatcdnoia 57% (21
ueAetec) akoAovBoupuevn amno to brushing 54%
Kol To BAL 43%.

 H TBNA o€ ukpo aplOuo epyaciwv avadeEpetal
ue evawcOnoia 65%.

Initial Diagnasis of Lung Cancer: ACCP Evidence-Based Clinical
Practice guidelines)
M. Patricia Rivera and Atul C. Mehta Chest 2007:132:131-148




Bpoyxookonnon — TBB pe aktivookonnon

All Methods: (<2 cm LESION (> 2 cm DESION
First Author Year | N \P'O'S/Neg Sens N P\os'/Neg Sens
Gasparini' "’ 1995 | 195 82 113 42 300 169 131 56
Hattori’® 1971 | 17 13 4 76 182 150 32 82
Baaklini®® 2000 | 16 4 12 25 135 93 42 69
Wallace'* 1982 | 65 3 62 5 78 24 54 31
Bandoh'*’ 2003 | 25 8 17 32 72 50 22 69
Radke'® 1979 | 21 6 15 29 76 49 27 64
Naidich'*' 1988 | 15 4 11 27 46 26 20 57
Trkanjec'” 2003 | 17 9 8 53 33 27 6 82
McDougall'™ 1981 | 9 ] 8 11 36 21 15 58
Stringfield'” 1977 | 3 1 2 33 26 13 13 50
Summary 35131 252 | 34 Jlosa 62 362 |63

CHEST 2013; 143(5):e1425-e165S




2x€on oykouv/Bpayxov kata Tsuboi

* H dwaBpoyxikn Bloyia TBLB €xeL
LULKPOTEPN SLayVWOTLKN akpiBela
o€ BAaBec tumouv Il kat IV (0.25 vs
0.6).

e Je aoBeveic mou n Aafida A n
pnktpa dev pmopouv va ¢pOacouv
OTO KEVTPO TOU Oykou n TBNA
npoodEPeL anokAeLloTIkA dtayvwan
Ue evalcOnoia tnc taéncg tou 80%.

e JApepa eival Sekto OTL og BAAPEC
turou Il kat IV n TBNA eivat
nEBodoc ekAoync

eBilaceroglu et al. Respiration 1998;65:49-55

eShure D et al. Am Rev Respir Dis 1983;128:1090-1092.



EBUS-radial




Table 1. Studies evaluating the diagnostic yield of radial probe endobronchial ultrasound since 2014

Boonsarngsuk 2014  Retro 174 25.1 mm NR 79.9% overall s +  Forceps, brush,
et al. [26] (SD 10.7 mm) BAL
lkezawa 2014  Retro 67 21 mm NR 57% overall - - Double-hinged
et al. [27] (SD 8 mm) curette, forceps,
brush
Chen 2014  Retro 467 NR NR 69% overall +/— = Forceps, brush,
et al. [28] TBNA
Hayama 2015  Retro 965 NR 25 mm 64.4% overall, + + Forceps, brush,
et al. [29] (range 6-107)} 77.1% for TBNA, VNB,
malignancy ROSE
Durakovic 2015  Retro 147 28 mm NR 26.5% for - — Forceps, brush,
et al. [30] (SD 18 mm) malignancy BW
Casutt 2015  Retro 51 25.8mm (range 8—-67 mm) NR 72.5% overall = E Forceps, brush,
etal [31] BAL/BW, TBNA
Chavez 2015  Retro 212 20.45mm (SD 5.45 mm) NR 67.5% for - - Forceps, brush,
etal. [32] malignancy TBNA, ROSE

*Pro, prospective; Refro, retrospective.
BAL, bronchoalveolar lavage; BW, bronchial washing; Fluoro, fluoroscopy; GS, guide sheath; NR, not reported; r-EBUS, radial probe endobronchial ulirasound;
ROSE, rapid on-site evaluation; TBNA, transbronchial needle aspiration; VNB, virtual navigational bronchoscopy.

Variability 26,5-79,9% (s€aptatal amnod 1o péyebog, mepLOcOTEPO OPWE o tn B€on
™N¢ BAABNC o€ ox€on LE TO BpOyXO — ONUAVTLKO TO GNUELO aepofpoyxoypapupatocg)

Curr Opin Pulm Med 2016, 22:000-000






AwaBpoyxikn Broyia pe tnv kaBodnynon radial EBUS

MAgovekTpata

e AU&non tou SLoyVWOTLKOU EVPOUC
* Mn anapaitntn n aKTookomnnon
e XopunAn mBavotnta EMUTAOKWY

MelovekTipata
e H kaBobryynon eivol mepLOPLOUEVN
* EmumA€ov kootoc (probe, guide sheath)

* Toeu POG TEPLOP LZET(XL otav SPN <2cm « Stratakos et al, Annals of Thoracic Medicine 2017
Schwarz Y et al. Chest 2006,

Gildea TR et al. Am J Respir Crit Care Med 2006,
Eberhardt R et al. Chest 2007,

Makris D et al. Eur Respir J 2007,

Eberhardt R et al. Am J Respir Crit Care Med 2007

e o o o @



Non electromagnetic navigation - Lungpoint®

Procedure planning

Real-time synchronization



Non real-time virtual bronchoscopy navigation - Synapse®
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Bpoyxookomiky Buogia povipwv mnvevpovikwv Olwv (SPN) xwpic evdoBpoyxikn
Stabpoun.

BTPNA (Bronchoscopic transparenchymal needle aspiration) pe to cuotnpa Archimedes© (Broncus
Medical).

Putisnt:  44-00-03 #44-06-02, CT 4/T/2017 MO AM

1. ZUYXPOVIOUOC TNG

Sromall = BpOYXOOKOTIKIG ELKOVAC UE
Tn virtual bronchoscopy-
ELKOVLKO pLlOoVOoTtaTL

Synchronize Image

Srting spectvortaation

« Virtual Droscn Notes »

TV — - ——



Patiest  44-08-02 S44-0&-02, CT /TW20U NORM AN 1]

2. Anuwovpyia Tunnel kot StaotoAn pe agpoBaiapo

3. Bloypia pe BeAdvn umo aktivookorikn kabodnynaon
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BACK UP SLIDES

Awapeoec nvevpovonadeleg- veotepa dedopéva (StaBpoyxikn kpuofroyia)
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An Official ATS/ERS/JRS/ALAT Clinical Practice Guideline: Treatment
of Idiopathic Pulmonary Fibrosis: Executive Summary
An Update of the 2011 Clinical Practice Guideline

Ganesh Raghu, Bram Rochwerg, Yuan Zhang, Carlos A. Cuello Garcia, Arata Azuma, Juergen Behr, Jan L. Brozek,
Harold R. Collard, William Cunningham*, Sakae Homma, Takeshi Johkoh, Femando .J. Martinez, Jeffrey Myers,
Shandra L. Protzko, Luca Richeldi, David Rind, Moisés Selman, Arthur Theodore, Athol U. Wells, Henk Hoogsteden,
and Holger J. Schinemann; on behalf of the ATS, ERS, JRS, and ALAT

American Journal of Respiratory and Critical Care Medicine Volume 192 Number 2| July 15 2015



A Surgical Lung Biopsy Showed a Pattern of Usual Interstitial
Pneumonia




In-Hospital Mortality after Surgical Lung Biopsy for Interstitial Lung

Disease in the United States
2000 to 2011

John P. Hutchinson, Andrew W. Fogarty, Tricia M. McKeever, and Richard B. Hubbard

Division of Epidemiology and Public Health, School of Medicine, University of Nottingham, Nottingham, United Kingdom

Table 2. In-Hospital Mortality after Surgical Lung Biopsy for Interstitial Lung Disease,

by Year

Year of

Biopsy

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
Total

Nonelective Admissions
[Deaths (% Mortality)]

Elective Admissions
[Deaths (% Mortality)]

Total Admissions
[Deaths (% Mortality)]
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Around 12,000 surgical lung
biopsies performed annually
for interstitial lung disease in
US.

Two-thirds of which were
performed electively.
In-hospital mortality was 1.7%
for elective procedures but
significantly higher for non-
elective procedures (16.0%).
Male sex, increasing age,
increasing comorbidity, open
surgery, and a provisional
diagnosis of idiopathic
pulmonary fibrosis or
connective tissue disease-
related interstitial lung disease
were risk factors for increased
mortality.

Am J Respir Crit Care Med Vol 193, Iss 10, pp 1161-1167, May 15, 2016



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

ERBECRYO_CA ERBECRYO_2

-
.B-'» .




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

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

Number of Disease
First author Year subjects involved Type of study
Babiak 2009 41—all subjects ILDs Retrospective
FB and CB
Schumann C, 2010  First 55—all Lung tumours Randomized cohort
subjects, FB and
CB
Aktas A, 2010  41—all subjects Lung tumours Prospective clinical
CB and FB trial
Griff 2011 33—15,CB; 18 ILDs Prospective clinical
FB Trial
Hetzel J. 2012 563—282,CB; Lung tumours Randomized single
281, FB blinded multicentre
Schubhmann M 2013 371—all subjects}| Penpheral Randomized clinical
CB and FB solitarylung trial
tumours
Chou C.L 2013  75—all subjects| ILDs Retrospective
CB and FB
Pajares 2014 77 ILDs Randomized trial

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

Respirology (20106)



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

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

Table 1 Charactenstics of included studies

Specimen size

Number of Disease

First author Year subjects involved Type of study CB FB
Babiak 2009 41—all subjects, ILDs Retrospective 15.11 mm? 5,82 mm?

FB and CB {2.156~ (0.58~ Ry

54.15 mm’) 20.88 mm?) P T, A

Schumann C. 2010  First 55—all Lung tumours Randomized cohort 10.4mm? 5.2mm° (£ :n'{(k: )

subjects, FB and & ”(9 ‘.f..,;‘-;‘-

ce LT &
Aktas A, 2010  471—all subjects, Lung tumours Prospaective clinical 0.8¢cm (0.3~ 0.2em (0.1~ L \Lﬁ \'}&’;

CB and FB trial 4.0cm) 1.0cm) K s e
Griff 2011 33—15,CB; 18, ILDs Prospective clinical 171 3.8+4.0mm’ “qj 8 0

FB Trial +10.7mm? B
Hetzel J, 2012 663—282,CB; Lungtumours  Randomized single ¢ bq@}?iﬁ

281, FB blinded multicentre RSN S
Schuhmann M, 2013  31-—all subjects, Peripheral Randomized clinical 11.17mm° 4.69 mm” 5&‘ _“ak_:_

CBand FB solitaryLung trial ‘.-\- ;wj“;-'

tumours 7 "}-’_ “‘;~

Chou C.L. 2013 75-—all subjects, ILDs Retrospective 13.8+ 3.8 mm 1.9+0.6 mm R — 5°_°E“

CB and FB : b
Pajares 2014 77 ILDs Randomized trial 14,7411 mm? 3.3+4.1 mm?

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

X 2-3
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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

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

Table 1 Charactenstics of included studies

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~
54,15 mm?) 20.88 mm?}
Schumann C. 2010  First 55—all Lung tumours Randomized cohort 10.4mm* 5.2mm° 89.1 > 65.5
subjects, FB and
CB
Aktas A. 2010  41—all subjects, Lung tumours Prospective clinical 0.8cm (0.3- 0.2cm(0.1- 92.7 >78
CBand FB trial 4.0em) 1.0cm)
Griff 201 33—15,CB; 18, ILDs Prospective clinical 171 3.84+4.0mm?
FB Trial £10.7 mm?
Hetzel J, 2012 563—282, CB; Lung tumours Randomized single a5 > 85.1
281, FB blinded multicentre
Schuhmann M. 2013 371—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 13.843.8 mm 1.9£0.6 mm 100 > 69.3
CBand FB
Pajares 2014 77 ILDs Randomized trial 14711 mm*  3.3%4.1mm’ 744 >34

CB, cryobiopsy; FB, forceps biopay; ILDs, interstitial lung diseases.
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DIAGNOSTIC YIELD

cryobiopsy

Study or Subgroup

Events Total

forceps biopsy
Events

Total Weight

Risk Ratio
M-H, Random, 95% CI

Risk Ratio

M-H, Random, 95% CI

1.2.2 Interstitial lung diseases

Babiak et al 39 41 24 41 13.5% 1.63[1.24, 2.12]
Pnj.‘-‘mﬂ:‘. et al 29 39 13 38 7 3% 217 [1 35 3 ‘5'1]
Subtotal (95% CI) 80 79 20.8% 1.77 [1.34, 2.32]
Total events 68 37

Heterogeneity: Tauz=0.01; Chiz=1.22, df =1 (P = 0.27); 2 =18%
Test for overall effect: Z = 4.08 (P < 0.0001)

1.2.3 lung tumours

Aktas et al 38 41 32 41 16.8% 1.19[0.99, 1.43]
ChunLiang et al 75 75 52 75 18.1% 1.44 [1.24, 1.67]
Hetzel et al 268 282 239 281 21.0% 1.12[1.06, 1.18]
Schuhmann M et al 19 31 15 31 7.7% 1.27 [0.80, 2.00]
Schumann et al 49 85 36 h5  156% 1.36[1.10, 1.68]
Subtotal (95% CI) 484 483 79.2% 1.25 [1.10, 1.43]
Total events 449 374

Heterogeneity: Tau? = 0.01; Chi2=12.99, df =4 (P = 0.01); I? = 69%
Test for overall effect: Z = 3.32 (P = 0.0009)
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Transbronchial Cryobiopsy in Diffuse
Parenchymal Lung Disease: Need for
Procedural Standardization

Venerino Poletti*? Jiirgen Hetzel*

Table 1. Transbronchial cryobiopsy for diffuse lung disease: different approaches

First author [Ref] Year OT RB LM NI  GA+JV GA/DS LA Bronchial Cryoprobe Freezing
blocker size,mm  lime, s

Babiak [10] 2009 x X N 2.4 4
Pajares [11] 2010 «x X N 2.4 3
Griff [12] 2011 X X X X
Kropski [13] 2013 X X 1.9 4
Yarmus [14] 2013 x(10) x(11) X X Y 1.8 3
Fruchter [15] 2013 X X N 24 4
Fruchter [16] 2013 X X N 2.4 4
Fruchter [17] 2014 X X N 2.4 4
Casoni [18] 2014 X X Y 24 5/6
Pajares [19] 2014 x X Y 2.4 3/4
Poletti [7] 2014 X X Y 24 5/6
Griff [20] 2014 X X X X N 1.9 3/5
Gershman [22] 2015 X X N 2.4 4
Hagmeyer [23] M5 X X X N 24 4/5
Hernandez-

Gonzalez [21] 2015 X X Y 1.9 3/4

OT = Orotracheal tube; RB = rigid bronchoscope; LM = laryngeal mask; NI = no intubation; GA = general
anesthesia; JV = jet ventilation; DS = deep sedation; LA = local anesthesia; Y = yes; N = no; x = method used.
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Table 2. Comparison between different transbronchial cryobiopsy
modalities
 HEEEEEEEEEE——————

Intubation Intubation LM NI
with OT with RT

MNeed of GA/DS T Y Y N
Control of bleeding Y Y Y/N N
Size of specimens b R [ |
Size of OF bt RN + _
Comfort for patients 4+ 4t +++ -
Technical effort =] RS 1 -

OT =0Orotracheal tube; KT =rigid tracheoscope; LM =laryngeal
mask; NI = no intubation; GA = general anesthesia; DS = deep
sedation; OF = operating field; Y = yes; N = no.
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