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B. Cross section

A. Anterior view

Authors: Tank, Patrick W.; Gest, Thomas R.
Title: Lippincott Williams & Wilkins Atlas of Anatomy, 1st Edition
Copyright B©2009 Lippincott Williams & Wilkins
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Ivoxévdpivog cwAivag,

Larynx
MAKog 11-12 cm,
E Trachea
£5 Principaibronchus 16-20 x6vdpiva nUIKPiKIa
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2009 Relevant thoracic anatomy (Jed A. Gorden)
Basic anatomy of the tracheobronchial tree. Reprinted with permission from
' Gorden JA, Wood DE. Rigid bronchoscopy. In: Simoff MJ, et al. (eds). Thoracic Endoscopy.
¢ Oxford: Wiley-Blackwell; 2006: 121-133.
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Tpayeia

Trachea midline

Cricoid cartilage

Normal tracheal
length10-14cm —

Right main stem
bronchus 2cm

Right main
stem bronchus
diameter 1.5cm

2009 Relevant thoracic anatomy (Jed A. Gorden)

i ier

intermedius
2cm

Adult Coronal Diameter

Male Female

Adult Sagittal Diameter

Male ——!3" -
Female |——lem 53,

— Intra-thoracic
tracheal length 6-9cm

Left main stem
bronchus 4cm

Left main &
stem bronchus &
diameter 1.3cm
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Basic anatomy of the tracheobronchial tree. Reprinted with permission from
Gorden JA, Wood DE. Rigid bronchoscopy. In: Simoff MJ, et al. (eds). Thoracic Endoscopy.

Oxford: Wiley-Blackwell; 2006: 121-133.



1. TpaxnAikn poipa

Tpa)gslon’ov KATW BUPEOEISIKES
XIKR yevia )
apTnpIEg
Upper Lobe ~ i 2. OwpPakKIKA poipa
BpoyXikég apTnpisg,

AVWTEPN HECOTTAEUPIO,
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Middle Lobe
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2009 Relevant thoracic anatomy (Jed A. Gorden)
!Sﬂ Basic anatomy of the tracheobronchial tree. Reprinted with permission from
& ' Gorden JA, Wood DE. Rigid bronchoscopy. In: Simoff MJ, et al. (eds). Thoracic Endoscopy.
Oxford: Wiley-Blackwell; 2006: 121-133.
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Bpoykég aptnpieg

Anatomic | Number of Right Number of Left Percent
Variation | Bronchial Arteries | Bronchial Arteries | Incidence
I 1 2 40.8
I 1 1 21.3
1 2 2 20.8
IV 2 1 9.7
Y 1 3 4.0
VI 2 3 2.0
il 3 2 0.6
VI 1 4 0.6
IX 4% 1 0.6
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Third right posterior
intercostal artery

Left bronchus

Bronchial arteries

Skandalakis' Surgical Anatomy
John E. Skandalakis, Gene L. Colborn, Thomas A. Weidman, Roger S. Foster, Jr., Andrew N.
Kingsnorth, Lee J. Skandalakis, Panajiotis N. Skandalakis, Petros S. Mirilas
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Bpoykég aptnpieg

Anatomy of the Chest Wall Surface Anatomy and Surface Landmarks for Thoracic
Surgery 449 Rana A. Sayeed and Gail E. Darling




Bpoyykég rEPe

Left main bronchus
(turned up by hook)

B2ygos vein

Right bronchial vein

Left bronchial vein

Aoccessory hemiazygos vein

Right main bronchus
(pulled to left and
rotated by hook)

B
!j 2007 Anatomia Frank H Netter
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A. Right lung B. Left lung

Oblique fissure

Authors: Tank, Patrick W.; Gest, Thomas R.
Title: Lippincott Williams & Wilkins Atlas of Anatomy, 1st Edition
Copyright B©2009 Lippincott Williams & Wilkins
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Talwvounon TunuaTK@OV Ppoyyev

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 basa|
B9 Lateral basal B10 Posterior basal
B10O Posterior

Note: RUL, right upper lobe; LUL, left upper lobe;

RML, right middle lobe; RLL, right lower lobe; LLL, left lower lobe.

2% Introduction to Bronchoscopy
@ : Armin Ernst
_sf © Cambridge University Press 2009
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Bpoyjyomvevpovika tTunpato

C. Right lung, lateral view D. Left lung, lateral view

) Authors: Tank, Patrick W.; Gest, Thomas R. 3
!Sd "’:z Title: Lippincott Williams & Wilkins Atlas of Anatomy, 1st Edition
& j Copyright B©2009 Lippincott Williams & Wilkins
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Bpoyyyomvevpovika Tuqpata

A. Right lung, medial view B. Left lung, medial view

Authors: Tank, Patrick W.; Gest, Thomas R.
Title: Lippincott Williams & Wilkins Atlas of Anatomy, 1st Edition

ardiothoracic Sur °
| | @ j' Copyright B©2009 Lippincott Williams & Wilkins
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A bronchoscope is used
to view the airways and
check for any abnormalities

Bronchoscope

http://health.rush.edu/Healthinformation/cancer%20center/2/1077.
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Iotopwkn Avaodopoun

Hippocrates (460-370 bc), who advised the
Introduction of a pipe into the larynx of a
suffocating patient.

Avicenna of Bukhara (about ad 1000) used a
silver pipe for the same purpose.

Vesalius mistakenly assumed that the trachea
was part of the circulating system, from which
it carried the name (“rough” iIn Greek
language) or arteria aspera (“the rough artery”
In Latin)
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Czermak
of Budapest
demonstrating
the laryngeal mirror
1854

Kegntas
| I g Introduction to Bronchoscopy
ardiothoracic Surge ;

@ § Armin Ernst

© Cambridge University Press 2009

Copyfight 2015i




The instrument
of Desormeaux,
who also introduced
the word “endoscope”
for his instrument to
Inspect the body
cavities (1853)

Klegntas
C AL o Introduction to Bronchosco
irdiothoracic/Sur r\\\ 3 o

@ § Armin Ernst

© Cambridge University Press 2009

Copyfight 201 |\




Iotopwkn Avaodopoun

v - “
- y P ) &
b 1 Y < L .

o~

Fig. 112 Nillianscher Robrenspatel mit Durch-
schicherobr in dor Bréningsschen Moditikation,
v . d
A

A ARbbt vem aulen oo Ansats snr Belestigung am 1and
CORE s Sperrvarrichinng

B Darbachnint dureh den Rihrenopatel | 7o Rinne, n webider
A Uhatoder gloiter,
Ny
& $30

C Norwhioberchr . uow soltloh gerahate Uhefeder; | = Al
: > margelwher
" L] . " 0 Durchachnitie o) dureh den Rihresopatel, mon stobt die
’ y . o 24 ; Kinne for doe Elrfuder; b Sehnitt duevk des whore Knde
M - A "

on Vorsohitorchres mit Uhefeder; o Sehulis durvh dom
« A8

) o

B <

A 8P
-y "

G. Killian performing tracheoscopy with Kasper’s electrical
handle for illumination attached to his bronchoscope.(1882)
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Lo D Becres

S. Ikeda demonstrating the first prototype
of the flexible bronchofiberscope (1962)
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Awayvootikég Evosierg
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O¢epamevtikég Evosiéalg

AQaipeon EKKPINATWYV
=€éva CwWMATA (KUPIWG ME AKAMTTITO)
A@aipeon TTaBoAoyiKouU UAIKOU aTtro Bpoyxoug
AUOKOAN SilacwARvwon
BpaxuBepartreia
Xpnon Laser

POwTtoduvapikn Oepartreia

Toro0ETnon evdoTpaxelakwy stent
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O¢epamevtikég Evosiéalg
(novo pe aKapumTTO)

Large volume tissue biopsies

Management of massive hemoptysis

Foreign body extraction

Direct management of endobronchial obstruction
Mechanical coring of lesion using beveled tip
Direct dilation of airway lumen

Indirect management of endobronchial obstruction
Nd—-YAG laser
Cryo therapy
Electrocautery
Bougie dilation
Microdebrider

Management of extrinsic airway lumen compression
Silicone stent
Expandable stent

rdiotho acic Sur
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) Thoracic endoscopy : advances iin interventional pulmonology
H by Michael J. Simoff, Daniel H. Sterman, Armin Ernst




ITAgoveKTNHOTO NE AKAUTTTO

Large lumen accommodates variety of larger tools
and devices

Large suction capability

Ventilating lumen minimizes airway obstruction
Ability to deploy solid and expandable stents
Direct ability to manipulate lesions and achieve
hemostasis

Decreased risk of airway fire when using laser
Direct airway control

Well-supported oxygenation and ventilation
throughout procedure

Allows for prolonged procedures

Kfe i A
. I % Thoracic endoscopy : advances iin interventional pulmonology
Fctiotho AN @ i by Michael J. Simoff, Daniel H. Sterman, Armin Ernst
/ © 2006 by Blackwell Publishing
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Tomun avareOnoia

Avaloyigg
1 spay xylocaine 10% = 0,2 ml xylocaine 10% = 20 mg xylocaine
1 ml xylocaine 2% = 20 mg xylocaine

Ac@aAng Adon
8,2 mg / kg B.Z.
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HHapayovreg mov exnpealovv
TV emroylo Tov Laser

\" ) Favorable Unfavorable
Large endobronchial component Lesion extrinsic to airway
N/ Polypoid lesion Primarily submucosal
Lesion <4 cm Lesion >4 cm

Confined to trachea and mainstem bronchi ~ Upper lobe or segmental bronchus

Visible distal lumen Totally obstructed lumen
Duration of lung collapse <4-6 weeks Duration of collapse >4-6 weeks
'~ Blood flow to lung not compromised Blood flow to lung compromised
Patient hemodynamically stable Patient hemodynamically unstable
- Patient has good performance status Patient has very poor performance status
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Dumon’s 10 commandments of safe
Nd:YAG laser resection

1 Know the anatomic danger zones: aortic arch, pulmonary artery and esophagus being the main hazard areas.

2 Have a well-trained laser team, including an anesthesiologist specialized in light general anesthesia and two assistants
drilled in emergency response procedures.

Lk “\. 3 Screen patients carefully: any endoluminal growth is amenable to laser resection but purely external compression is

‘ beyond the reach of the technique.

. 4 Use the rigid bronchoscope technique for any high-grade obstruction, especially if malignancy is involved.

"\ 5 Monitor blood gases and cardiac performance. At the least sign of hypoxemia, interrupt treatment long enough to
oxygenate the patient, if necessary under closed-circuit conditions.

6 Fire the laser parallel to the wall of the airway; never aim directly into it.

7 Coagulate at will but avoid using the laser at high power settings; mechanical resection after laser coagulation is

_ preferable to laser resection alone whenever possible.

| 8 Do not neglect hemorrhage, for even slow bleeding will lead to hypoxemia if left unattended.

9 Terminate each procedure with a thorough laser irradiation of the resected area and a tracheobronchial toilet to
remove all secretions and/or debris.
\ 10 Keep the patient under observation in a specially outfitted recovery room for a reasonable period of time.
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®0opilouca BpoyxookoTTnonm

H @Oopilouca BpoyxookOTrnon n otroia atroteAgital ard pia mTnyn
QWTOG atrd Xenon Ki £€va OTITIKO QIATPO TTOU TTPOCapPMOleTAI OTO
BpoyxookoTTIO.

Quwrifovrag pe NTTAE WG (442 run), n @Bopilouca BPOYXOOKOTTNON
€XEl TN duvatoTnTa va evtoTridel TTEPIOXES TTaO0AOYIKOU @OOPIOHOU
o10 Bpoyxiké BAevvoyévo Baoci{OpNEVN OTO JSIAPOPETIKO POBOPICHS
TWV VEOTTAAOHATIKWY KUTTAPWYV O& OXEON UE TO QUOIOAOYIKA.

Eival yvwoTo OTI N EKTTOUTT £VOS OUYKEKPIMEVOU HKOUG KUMATOG
QWTOG MeTASU 400NmM-600nm, TTPOKAAEI POOPICHO TWV KUTTAPWV.
Autd TO €id0¢ TOU @OOPICHOU KaAgiTal QAUTOQPOOPICUOS Kai
opeideTan oe gvdoyeveic @OopifouceS OUCIES OI OTToiEg, OTNV
TEPITITWON TOU  Bpoyxikou Oévdpou, PBpiockovrar oTnNV
uttoBAgvvoyovia oTolfada Kai gival To KOAAayovo Kal n EAacTivn.
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OTav pia HOVOXPWHMATIKA AKTIVA @WTOS TWV 442nm (UTTAE QWG)
odnyeital Tadvw oTov BAEVVOoyovo Twv Bpoyxwyv, o1 EVOOYEVEIG
@0opilouceg ouaieg TnNG uttoBAgvvoyoviag oTolBadag digysipovral,
avTavakAouv Kal @Oopilouv o€ HEYOAUTEPO NAKOS KUHATOG PWTOG
500nm 1TOU AVTIOTOIXEI OTO TTPACIVO.

O1 rpoveotTAacpaTikES BAGBeg uttoAoyileTal 611 PBopilouv
ePITTOU 10 POPES AIYOTEPO, UE ATTOTEAECMA VA UTTEPIOXUEI I
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White light Autofluorescence light
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®0opilouca BpoyxooKOTTNON

MNMou opeiAeTal OUWGS O SIAPOPETIKOS POOPICHOS TWV
VEOTTAQOMATIKWYV KUTTAPWV;

Qg mlava aitia ava@épovTai:
a) To augnuévo TTaxog Tou £mTIONAiou p1ag KApPKIVIKNG BAGBNG,
B) N KATAOTPOYPI) OTOIXEIWV TOU OCUVOETIKOU 1I0TOU TNG

uttoBAgvvoyoviag otoIfadag atrd NETAAAOTTPWTEIVACEG TTOU
EKKPIVOUV Ta KAPKIVIKA KUTTAPA,

Y) n auénuévn aigdrwon

0) n augnuévn TrTapaywyr) YOAGKTIKOU 0EE0G ATT' TA KAPKIVIKA
KUTTapPO

|
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FTivexzcens . Evromeopud s sTooveor Aol cete oo SlaFBeiy g e Ty
2LV [T OOV T HCITTIPTI]

Boo., Agesoexrf Fuooairorg MNeA Aawiex
(MWer =553)= (N =505)" (N er =0T )~
MAETHATS EVTOITLO PO 2T %% 4T 51%
ELduedTooe Fat o el R TS5
EOTTA 319 289 3T
ATTA bala e b B49

OI LA BETLXY] OOy VvoROTLEAY] aSioe, ATLAC MAOVITLAY] TT0 Oy V-
OTLF Y] aeSion

a. Lam et al and Khanavkar et al''™=

b. Nakhosteen et al. and Yokomise et al*™'7

c. Ikeda et al and Lee et al *>'™

fTivaxas 2. EVTomiaouos ToovEOTTAGTaT 2o SlaBany e ™™y
g Booilovaa Booyroaxadanon
Boo. Aueoixryy Evooan NA Aaic
(No=553)* (No=508)" (Neo =401)°

AETHTYS EVIOTLOWON T1% 83% B8 %
EidioTnro 67% ST% T1%
OITA 29%% 25% 47 %
ATTA 92% 95% 5%

@ fig http://ww.pneumeon.org/784/newsid844/221
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KpuoBepartreia

H KpuoBgpartreia, TTOU E£TTiong OVOMAJETOI KPUOXEIPOUPYIKN,
Kpuotrnéia (cryoablation) B oroxeuouevn Oegpartreia kpuotrnéiag
ava@EépETal OTN XPRON UTTEPRBOAIKOU YUXOUG YIO TNV KATACTPOPI
TOU Tra00AOyIKOU 10TOU, OCUMTTEPIAGUBAVOVTOS TO KOAPKIVIKA
KUTTOpPOA.

* [Mayog evtog Tou KutTdpou. Mepitrou oToug -40 °C (-40 °F) A o€ xaunAdTepn Beppokpaaia,
apxifouv va dnuioupyouvTal eVOOKUTTAPIOI KPUOTAAAOI TTéyou TTou B0 KATOOTPEWOUV OXEDOV
KABe KUTTAPO.

» KataoTpo@r) Tou KUTTApou atrd didykwaon 1) cuppikvwaon. Edv dnuioupynBei TTdyog uévo
OTO EEWTEPIKO TOU KUTTAPOU, N WOHWOT -N YETAKIVNON SIGAUMATOC BIAUECOU TNG KUTTAPIKAG
MEMBPAVNG- TTPOKOAEI TH CUPPIKVWON TOU KUTTAPOU KOBWGE METAKIVEITAI VEPOS YIa VO
AVTIKOTOOTABEI EKEIVO TTOU £XEI HETATPATTEI O€ TTAYO. 2TN CUVEXEIQ, KOBWG N TTEPIOXN THKETA,
VEPO METAKIVEITAI OTO ECWTEPIKO TOU CUPPIKVWHEVOU KUTTAPOU Kal TTPOKAAEI TN d1A0TTO0N
Tou. lNa Tov Adyo auTd, N KpuoTingia ouvriBwg dievepyeiTal KATd oTAdIA OTA OTTOIA O OYKOI
WuxovTal Kal TAKOVTAl KAT' ETTavaAnyn.

* ATTOKOTTH} TNG AIPATIKAG TTAPOXNG. Ta KUTTapa 1TeBaivouv o1av n Tapoxr AigaTog TTpog auTd
OIOKOTTITETAI ATTO TN ONMIOUPYIa TTAYOU EVTOG TWV HIKPWYV QIJOPOPWY AYYEIWV TOU OYKOU,
TTPOKOAWVTAG TN BpOuBwon Tous. KabBwg o pEoog Xpovog TTASNG TOU QiATOG ival TTEPITTOU
10 AeTTTQ, N UTTEPPBOAIKG XapNnAr Beppokpaaia diarnpeital yia TOUAGXIOTOV 10 AETTTA EKTOG K

av n Beppokpacia Tou Gykou deixvel 0TI Exouv eTTITEUXOET Ta BavaTnPopa eTTiTTEda YPUXOUC.
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BpaxuBeparreia

Eido¢g TOTTIKNAG akTIvoBepaTtTeiag
Ipid10 192 HDR ToTtroO¢eTEiTOI EITE EVTOC EITE TTOAU
KOVTA OTOV KOKONON 10TO JE TO EUKAMTTTO
BpOyXOOKOTTIO
AKTIVOBOAia avTIiIoTPOPWG avaAoyn Tou
TETPAYWVOU TNG ATTOOTACNG
YWnAn 06on akTivoBoAiag oTo KEVTPO TNG
padIeEvEPYOUGS TTNYAS ME YPAYOPN EAATTWON TTPOG
TNV TTEPIPEPEIA
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BpaxuBeparreia

O1 emdpaoceig TnNG akTivoBoAiag dev gival 0 AUECTOG KUTTAPIKOG
0davarog, aAAd 1o oracigo TnG aAucou Tou DNA 1ToU 08N YEi
OTNV ATTOTITWON KAl OTNV MEIWON TOU KUTTAPIKOU TTOAA/OHOU

To péyioTo 0PATO KAl ICTOAOYIKO ATTOTEAECUA CUMBAIVEI OE TPEIG
eEPiTTOU EBOOUADES

NMapnyopnTikn Bgpatreia oto oTdadio IV (aré@pasdn Kupiou
Bpoyxou, avakoUu@ion CUNTITWHATWY) KOl OTNV TOTTIKN
UTTOTPOTTI], Tr.X. HETA ATTO £SWTEPIKI) AKTIVORBOAia

ZUNTTANPWHATIKA OEpATTEIQ NETA ATTO MEPIKN XEIPOUPYIKA
eCaipeon (61RONON TOU GYKOU OTA XEIPOUPYIKA 6pIa)

2UpTTAnpwMATIKA Ogpartreia (boost) ota oradia li-lli
(T3-T4, NO-N3)

Oepartreia yia Tov utTrToAevvoyovio Kapkivo (in situ)

\'\)\ Thoracic endoscopy : advances iin interventional pulmonology
9 @ by Michael J. Simoff, Daniel H. Sterman, Armin Ernst
© 2006 by Blackwell Publishing
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Ly EmiAokéc Bpayxubeparreiac

i .": . ZoBapég BAXAS Kal auENuEVN aTTEXPERYN
1 Nveupodwpakag
MeTaKkTIVIKR BpOoyXiTIdO

21évwon (10%)
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Owroduvapikn Oeparreia

Mia véa Bgpartreia TTou ovopadetal ewrtoduvapikiy Bgpartreia (PDT)
XPNOIHOTTOIEI XAMNARS 10XU0G aKTiveG AéIlep o€ oUVOUAO MO UE Eva
QWTOEUAIoONTO PAPMAKO YIO TNV KATACOTPOPN TWV KAPKIVIKWV
KUTTApwV. 10 HVvwpuévo BaoiAglo eakoAouBei va epappuoleral
MOvo o€ Aiya £ge1d1keupéva voookopeia. H PDT xpnoipotroigital
KUPIWG 0€ OOKINAOTIKES BEpaTreieg Kal OEV €ival TUTTOTTOINMEVT
OepaTtreia yia Tov KapKivo Tou TTvEUUOVA.

I
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EvooBpoyXikog YTTEPNXOS

NINAKAL 1. Yepnyoypagukéc otoipade Tou Tpayeiofpoyyikol Tonydparog,

Iroipada Hyog Elprua
In Ymepnyoyevng Xeihoc Tou unepriyou (ueralu pnakoviod
Kal Bhewoyovou)

2N Yro/wonyoyewic  YnoBAewoydvog ymdvag (evomveupovikol poyyor)
R uroBewoyovioc Aeiog g (e&wnveuponkol Ppoyyol

Kal Tpayela)
ToayeioBporkd devdpo N Ynepnyoyevag Eow yeihog tou xovbpou (evboyovdpto)
4 Ynonyoyeviic Xdwdpoc
5 Yhepnyoyevc Etw yelhoc Tov xovBpou {mepiyovbpio)
o Ynongoyevic UMOO TR
OUVBETIKOG 1070
il Ynepnyoyevng adventitia
I Yepnyoyevne 1610 pe Tou Tpayeiofpovyikot dévbpou
MepBpavibdng poipa tpayeia | Ynongoyevng Aelog potkag lo1g
3 Ynepnyoyevne adventitia
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EvdoBpoyxikog YITEpnxog

Needle insertion to 1t s

| | LT Needle to wall angle > 45° fullest length
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Klebntas A
; ; g \ Thoracic endoscopy : advances in interventional pulmonology
roiotmekaeia S @ by Michael J. Simoff, Daniel H. Sterman, Armin Ernst
‘ \ © 2006 by Blackwell Publishing

|
Copyfight 2013 \ ‘



Evdeigeigc TotroBETNONG Stent

Extrinsic obstruction

Malignant intrinsic obstruction after airway patency has
been reestablished

Airway fistula

Benign intrinsic stenosis after dilation or other resection®

Tracheomalacia in select cases™

Airway stabilization after airway surgery (temporary)*
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@ H by Michael J. Simoff, Daniel H. Sterman, Armin Ernst
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Eidn stent

T-tubes (Montgornery) — TpuzIooTOMIA CTraEAUiTnTh
- 2udza sienis (Durnon, Orlowski, Polyflex)
- J:HntJ Tou Sixaouoy e Tpuyziac (Dynarnic, Hood, Westaby)

- Bpoyyuxa stents (Durnon, Gianturco, Wall stent, Ultraflex

Elcaywyn umo A, &
arapTrTo EMEPBaTiko B 9\/{99Ji9rr19
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Stents Tou dIXaouOU TNG TPAXEIOG
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KaTtnyopieg TpaxeioBpoyxXIKwy
EvOOTTPOOECEWY

21AIKkovouxa MeTaAAIKd, auTodiaTelvOpEva
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KaTtnyopieg TpaxeioBpoyxXIKwy
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MeTaAAik@ pn autodiareivopeva

IntraStent™
DoubleStnat™ LD
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