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Generally reported freguency. of
complications after
Transbronchial lung biopsy

Bleeding > 50 ml 1-29%
Pneumothorax 1-4 %
Death 0.04-0.12 9%
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Bleeding after biopsy

AUENMEVOG KIVOUVOG :

= AlaTapayec TneG MNENG

= AUOKPAOIa AlUONETANI®Y

= Aiponenaiia < 50,000

= Oupaipia

= AVOOOKATECGTAAMEVOC EEVIOTNG
= AVTINNKTIKR aQywyn

AUENHEVOG OUVNTIKA KIVOUVOG :
= XUN@opnTIKN Kapolakn AveEnapkeia
= [lveupovikn Yneptaon
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Prevention 1

Screening before airway procedures
= IOTOPIKO

= EpyacTnpIakoc EAEYXOG

= EvnuEpwon acBevoucs Kal GUYVEVMY

Careful procedure technique

= Avayvmpion NEPIOXWY. e UNEP-AVYEIDON
(hypervascularization)),

= AVONAANG O0MNG GAEBEG,
= YnooBAeVVoyovia apTnpIoAld
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Accepted precautions to prevent bleeding

Platelet counts > 50,000/mm3
Avoid uremia (serum creatinine < 2, Urea < 65 mg/dl)

Avoid liver failure (alk phos < 110, SGOT < 25, Bilirubin
< 1.5 ml/dl

Avoid anticoagulated patients

Check PT, aPTT in patients with history of bleeding or
coagulopathy.

Stop antiplatelet agents
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Other antiplatelet agents and Anticoagulants

Aspirin ), Ticlopidine need not be discontinued

Wfrgarin (Coumadin) should be discontinued until INR
<1.

(or INR corrected using Fresh Frozeni Plasma or Vitamin K)

I.V. Heparin should be stopped 2-6 hrs prior te biepsy.
Check PTT.

Low' molecular weight heparin should be held 12 hrs
(hold previous dose).

Follow recommendations for all other newer anti-
coadulants and other agents.
o (1) Herth F, Chest 2002;122;1461
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Procedure Resume therapy
after

BAL EBB/TBNA/
EBUS-TBNA

Patient-related risk factors and
contraindications

Pulmonary hypertension No sPAP >50 mmHg or mPAP

>30 mmHg

Vena cava syndrome No Relative contraindication

Haemostasis-related risk factors and

contraindications
Platelets x10° per L <20000 <75000
INR/PT >1.4 or <60%
Drugs
Heparins
UFH prophylactic dose
UFH therapeutic dose
LWMH prophylactic dose
LWMH therapeutic dose®
Fondaparinux
Platelet-aggregation inhibitors

6-h interval period Same day
6-h interval period 4-12h
10-12-h interval period Same day
24-h interval period 4-12h

36-42-h interval period 4-12h

Acetylsalicylic acid
Clopidogrel
Ticagrelor
Prasugrel

Do not stop
5-7 days
5 days
7-10 days

Not stopped
4-12h
4-12h
4-12h
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Procedure Resume therapy

EBB/TBNA/ after
EBUS-TENA

Oral anticoagulants'
4-hydroxycoumarin
Acenocoumarol

Phenprocoumone
Oral anticoagulants®
Dabigatran®
Rivaroxaban
Apixaba né
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Morbidity related to

Physiologic consequences of airway bleeding

= NIANpwoN E aipa Tou dead-space

= Anogpa&én TwV. dEpAywy®V. ano 8poupo
= Tayunvola kal Unogaipia ENMAEKONEVN

= Tlayukapoia, Bpadukapoid, UnoTacn

= AVanveuoTikn avemndpKela

= Kapoiakn avakonn
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Ventilatory dead space

A patient’s left main bronchus, right main bronchus, and
trachea can completely fill with only 150 ml of blood or
saline, causing hypoxemia, and respiratory arrest.
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Treating the bleeding airway

AIGTAPNGH AVOIXTWY. AEPAY YWV
>TaUATAMA TAG alloppayiac

[poARWN Kal aviiuET@RIoH AVAanVvVeEUOTIK®Y,
KAPOIAKWY. KAl AlIOOUVAMIKWY: OIaTAPAXWV
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(1) Maintaining an open airway

Bpoyxookomikn avappo®non, Kal e Jeyain avappo®nern
TOU OTOUATIKOU GApuyya

Aayia Becn ac@aleiac

FEIpETE TOV aoBevn 45 UOIPEG MPOG THV. MAEUPA TG
aloppayiac

>NUEINOTE THV. HEPIOXN AlNoppayiac kal BUPRBEITE MW
VA EMICTPEWETE G auTnV!

IapmovaApeTe ToV: dIoppayIko BpoyX0 XpHCIHoNoImVIas
OUVEXN BPOYXOOKOMIKN avappoPpnon

MovoLEPNG OIAOWARV®OON
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The safety position
(lateral decubitus)

AluoppPAyIkn MAEUPA MPOG TA KATM

©£01 TETOIA NOUIVA EMTPEMEN THV. ENAPI] NPOCWNO
JE MPOCWIIO0 TOW ACBEVH UE TOV. XEIPIONT]

Enim £L|J€TE TO CI||.|C| KAl TIG EKKplG&lq V@ psouv amno
TOV. AdPUYYA Kal €W AMo! T Y@WVId TOU GTONATOG

ANOMEUYEl TNV KATAPPEUOH TOUI AGPUYYA Kal ToU
AAPUYYA aNoMPAtH ane YAWCOd I 0ionHa avo
AspaywywV.

O OTOUATIKOG (PAPUYYAC ¥a avappodaTal GUVEXWGs



Safety position

4

Turning the patient onto the “safety position” (bleeding
side down) also protects the contra lateral airway
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(2) Stop the bleeding

Tampoenade using

s Bronchoscopic suction, Balloens, the rigid
Dronchoscope, cotton pledgets, tampons.

\/asoeconstriction Using
= Epinephrine, cold saline washes

s Intravenous vasopressin (0.2 - 0.4 units / min) causes
bronchial arterial vasoconstriction: dangder Ifi patient has
coronary: artery disease and hypertension.

Enhance clot formation
= Allow clot to form in the bleeding area

= | .ateral decubitus position
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Saline lavage

Immediate administration of large aliquots of iced
saline using a wedged or partially wedged
bronchoscope and continuous or intermittent suction
and gravity dependent clot formation stops most
bleeding.
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Do not remove freshly formed clot

Once a clot forms, it is important to NOT remove it

once bleeding has stopped. Inspection bronchoscopy

(with or without clot removal can be performed the
following day

Large blood clot causing
a cast of the distal
airway
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Tamponade balloons

If a tamponade balloon or Fogarty catheter is inserted
Into a bleeding segmental bronchus, its position should
be verified by flexible bronchoscopy and chest
radiograph. The balloon can remain in place for several

days If necessary.
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Dilating balloons

Tamponade balloons or, If necessary, dilating
balloons are usually large enough to tamponade a
bleeding segmental and subsegmental airway




Fogarty catheters

A Fogarty balloon catheter can be used but operators
and their assistants should first verify that balloon
diameter is sufficient to fill segmental bronchial
airway AND that balloon catheter fits through
working channel of the bronchoscope.




The Cook (Arndt) bronchial blocker, if necessary,
should be inserted through a large endotracheal tube
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Mnaiowvt Freitag: AutAov 0vA00 UE GTOGTOUEVY
KEQUAN,NEGU UTTO TO KOVIAL EPYACLOS TOV
Bpoyyockomiov

Metd Tov ELEYYO TNC CUOPPUYLOC, | KEQOAN
amOoTATL OO TOV KaOETNpa, T0 PPOYYOCKOTIO

UTOPEL VO apopeDEL Ko T0 POVCKMUEVO UTUAOVL

UTOPEL VoL LLEIVEL 0TIV TTEPLOYN (Y10 UPKETEC MUEPEQ).

O aclevnc acQarng unopet va uetapepet 61o
A\

YEPOVPYELD, Y10 AKOUTTY] PPOYYOGKOTNGN 1] GTOV

-~

; ‘\‘
* -
1 ~
., 0
8
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CLYYELOYPOAPO Y10 EUPOALGUO.

Freitag L, et al. 3yrs experience with a new balloon catheter for the
management of hemoptysis. Eur Respir J 1994; 7: 2033-2037.
L. Freitag, H-N. Macha, R. Loddenkemper. Interventional

i choscopic procedures Eur Respir Mon, 2001, 17, 272-304.
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Emelyovca o100@ANVOGCT LE COANVO,
LOVOV (VAOV GTOV VY] TVEVUOVO

'

Selective left lung >
ventilation
Hp OO—OX’? oTny KOTQ A“O,CQOQ End'o.’rrcche‘cl tube Inflated cuff
, .y positioned in left - P R .
0571'0@005577 TOV 585100 avw mainstem bronchus ol endoirachea

tube

Aofaiov ov amautnOei exAsktinng

010G ANV CT TOV 010D 4\%

TVEDUOVOL

Right sided
airway filled

with blood §




Tpaycrooc@vog o1TAov dVAOD

® AmortnTikn TEXVIKA
® H avappognon
UECH KoOeTpOV
elvou EQIKTT) aAAG,
LOVO TTOAD LIKPOL
EVPOVC
Bpoyyookomia \J

(Tod1TPIKAQ) =
UITOPOLY VO }

-

TEPAGOVY 010, LEGOV
TOV GLLAOV.

S
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Bpoyy ooKomIKI] OVTIUETOTLICN
EVOOUVMKOV ULULOPPAYLOV:
Iépa amo v amo@poln...

LA

- Nd-YAG laser :[1oA0 amoteAeopUTIKT) OEpOmEVTIKT] EMAOYT Y10 CLUOTTTVGT] TTOV
TPOKOAEITON OTTO EVOOCKOTLK( OPOTI) TNYN CLpoppayioc. Yo cuveyn avop-

poPN o, To laser emTpEREL TNV TOWTOYPOVT BEPLOTNELN KO OTTUYYELMOCT] TMV
10TMV TOL TEPIPAAAOVY TNV OPTNPLO, OONYEL GTNV OITVOPAK®GT) KoL PIKVMGT TS

CLLLOPPOLYLKTG E0TIOC.

¢ acbevelg pe OYKOVC TMV KEVIPIKODV
CEPALYWYMOV TTOV UTOPOVV VO TTPOKUAEGOVV
coPopn cpopPoyio KOTQ T1 OLOPKELX,
EVOOOKOTLKNG Oepanciog, Ta Laser
LTTOPOVY VO EAEYEOVV UITOTEAEGUOTIKA TNV
opoppoyio 6to 60-90% TV TEPIMTMOCEMV.




HigkTpokavtnplo

Av Ka1 €lvOl TO O GLYVA,
O10OECIHO «KAVTO» UECO GE
wo Bpoyyooskomikn aibovoa,
1 EQUPUOYN TNG Y10l TOV
EAEYXO TNG LOGKNG
LLoOppOyiog Etval
cuinmown. H epappoyn g
TPOLTODETEL TNV AUECT EMOLPN
TOL KOOETNPA UE OTEYVO
BAevvoyovo GTNV TEPLOYT TNG
BAGPNC TpokewEVoL va eval
QTOTEAEGUOTIKN. ATtouteital
GLVEYNGC AVOPPOPTGT TOV
QILOTOC KO TOV EKKPICEMV




> To Argon Plasma Coagulation |10 cuoKeELT) NAEKTPOKOVTNPILOC

£C’ amooTacemc!.

> Kabmg 10 aipo givonl KohOg ory®yog TOL NAEKTPIGHOD, UTOPEL Vo emTevyDEl
OTOTEAEG LOTIKT] KO TNPLOGT TOV cupopporyovvog Ppodyyov. Morc emtevy el
N KowTnplact 0 PPoykdc PAEVVOYOVOS OVORTOGGEL UEYOADTEPES OVTLOTAGELG
OTO NAEKTPIKO PEVLOL OOTPENOVTOGS PUOVTEPT KATUGTPOPT] TOV VITOKEIUEVOD
TOLYOUOTOC.

> TIpoxetton y1o TNV TAEOVEKTIKOTEPT] HEDOOO CVTIUETMTIGNC EMPOVELUKTC
PAEVWWOYOVIOG CLLLOPPUYIOG GE KEVIPLKO 0EPUy®YO.

> 'Eyel avapeplel eporeuoc amd aEPU MG CTAVICL ETLTAOKT).

Electrode Argon Plasma




Phneumothorax after biopsy

May be immediate

s Detected by symptoms such as dyspnea, pleuritic
chest pain, hemoptysis, tachycardia, tachypnhea, or
nypotension.

= Detected on flueroscopy.

May: also be delayed
= Justifies prolonged observation post-procedure

= May be detected by symptoms, or chest radiograph
(during exhalation)

= May often be small and asymptomatic

Bl
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Pneumothorax following flexible fiberoptic bronchoscopy: A rare
occurrence

Pneumothorax following flexible fibreoptic
bronhoscopy is rare. It occurs 1 in 450 bronchoscopy

Pue et al. have reported pneumothorax following
flexible bronchoscopy in 0.16% of cases.
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Treatment alternatives

Observation and repeat chest radiograph i small
and asymptomatic.

Observation and hospital admission.
Smalll bore chest tube insertion and discharge.

Small bore chest tube insertion and hospital
admission.

llarge bore chest tube insertion and hospital
admission.
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