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English dentist Charles Stent

Fig. 1. Charles Stent, 1807-1885.
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* 1- Stentlemenin prensiplerini 6grenmek

» 2- Hava yolu stentlemek icin baslica
endikasyonlari ogrenmek

* 3- Kullanilabilir farkhh havayolu stentlerini
ve karakteristiklerini tanimak



Akciger Kanseri - Oliim

Akciger kanserli hastalarin % 35-40’1 lokal
hastaligin progresyonundan oltirler.

Malign Plevral / Perikardiyal
Efflizyon

Vena Cava Superior Sendromu
Masif Hemoptizi -
Trakeo Ozefagial Fistiil "
Biwyitk Hava Yolu Darliklar




MALIGN HAVA YOLU
OBSTRUKSIYONU

TANI ANINDA AKCIGER KANSERLI
HASTALARIN %30 UNDA MALIGN HAVA
YOLU OBSTRUKSIYONU MEVCUTTUR.




Malign Biiyiik Hava Yolu Darhg Semptomlar

— Oksiiriik

— Dispne

— Hemoptizi

Supplement

DIAGNOSIS AND MANAGEMENT OF LUNG CANCER, 3RD ED: ACCP GUIDELINES

Symptom Management in Patients With
Lung Cancer

Diagnosis and Management of Lung Cancer,
3rd ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines

Michael ]. Simoff, MD, FCCP; Brian Lally, MD; Mark G. Slade, MBBS, FCCP;
Wendy G. Goldberg, MSN, APRN, BC; Pyng Lee, MD, FCCP; Gaetane C. Michaud, MD, FCCP;
Momen M. Wahidi, MD, MBA, FCCP: and Mohit Chawla, MD, FCCP

Airway Obstruction

4.1.1. In lung cancer patients with inoperable
disease and s\mpt()matl 1i1\m\ obstruction,
therapeutic bronchoscopy employing mechan-
ical debridement, brachytherapy, tumor abla-
tion or airway stent placement is recommended
for improvement in dyspnea, cough, hemoptysis
and overall quality of life (QOL) (Grade 1C).

Chest 2013;143(5):4555-4973



Therapeutic Bronchoscopy Improves

Spirometry, Quality of Life, and Survival
in Central Airway Obstruction

Kamran Mahmood® Momen M. Wahidi® Samantha Thomas*®
Angela Christine Argento? Neil A. Ninan€ Emily C. Smathers?® ScottlL. Shofer?
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Therapeutic Bronchoscopy Improves
Spirometry, Quality of Life, and Survival
in Central Airway Obstruction
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- Clinical improvements : prospective study with RB
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- Improvements regardless of underlying cause of CAO
- RB secure airway, maximal debulking, silicone stents

Mahmood et al. Respiration 2015;89:404-413.



Interventional pulmonology for patients with central airway obstruction
An 8-year institutional experience

Chia-Hung Chen,22 Biing-Ru Wu,2€ Wen-Chien Cheng,2€9 Chih-Yu Chen,2€ Wei-Chun Chen,2€d Te-Chun Hsia, ab.d
Wei-Chih Liao.2¢%* Chih-Yen u? aeL* and Wu Huei Hsu?®
Medicine (Baltimore). 2017 Jan; 96(2): 5612

Me l C I l I e Published online 2017 Jan 13. doi: 10.1097/MD 0000000000005612 I

vaname 7 C No., %
Endoscopic success 583 (99)
Mortality after procedure 4 (0.7)
Major morbidity
Halitosis 41 (6.7)
latrogenic pneumonia 24 (3.9)
Granulation tissue formation 16 (2.6)
Stent infections 11 (1.8)
Stent migration 8 (1.3
Stent fracture 2 (0.3
Pneumothorax 6 (1.0)



Interventional pulmonology for patients with central airway obstruction
An 8-year institutional experience

Chia-Hung Chen,22 Biing-Ru Wu,2€ Wen-Chien Cheng,2€2 Chih-Yu Chen,2€ Wei-Chun Chen,2€d Te-Chun Hsia,aPd
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Endobronsiyal tedavi yontemleri

AN

Hizli YOntem
Debulking

Lazer
Elektrokoter
APC

1 Wahidi MM. Chest 2007;131:261-274
2 Herth FJ. Chest 2005;128(4):209

\_ J

ENDOLUMINAL
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Basari
Kriyoekstraksiyon % 91 (@
Mekanik Rezeksiyon % 83 @
Mikrodebrider %100 G

Lazer
Elektrokoter
APC (£ MR)

Basari

% 83-93 (1)
% 88-89 (1)
% 91-96 (1.2)




Endobronsiyal tedavi yontemleri

\_

Yontem
Dilatasyon

STENT

DIS BASI

Stent

Basan

Dilatasyon % 43 1)

% 82-97 @




Endobronsiyal tedavi yontemleri

MiX STENOZ
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Debulking
Lazer _ _
Elektrokoter Kriyoterapi Dilatasyon
APC PDT
Mekanik Rezeksiyon Brakiterapi STENT
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(stent yerlestirme)

-3

Bariyer etkisi Atel etkisi

DStenozun mural komponentinin tedavisi 7

v



= CHEST

OFFICIAL PUBLICATION OF THE AMERICAN COLLEGE OF CHEST PHYSICIANS

Therapeutic Bronchoscopy for
Malignant Central Airway Obstruction:

Success Rates and Impact on Dyspnea and Quality of Life

David E. Ost MD MPH," Armin Ernst MD, Horiana B. Grosu MD, Xiudong Lei PhD, Javier Diaz-
Mendoza MD, Mark Slade MBBS, Thomas R. Gildea MD MS, Michael Machuzak MD, Carlos A.
Jimenez MD, Jennifer Toth MD, Kevin L. Kovitz MD, Cynthia Ray MD, Sara Greenhill MD,
Roberto F. Casal MD, Francisco A. Aimeida MD MS, Momen Wahidi MD, George A. Eapen MD,

David Feller-Kopman, Rodolfo C. Morice MD, Sadia Benzaquen MD, Alain Tremblay MDCM,

Michael Simoff MD On behalf of the AQuIRE Bronchoscopy Registry



o Stent takmak basar: oranini artiran DIr
etken olarak saptanmisken, tek bir ablatif
teknigin teknik basariya ulasmada bir
istiunliigii bulunmanustir.




Trakeobronsiyal stentler

» [lIk tanimlayan dishekimi C.R. Stent

e 1907:
e 1915:
e 1933:
e 1965:
e 1965:
e 197/8:
* 1990:
e 1992:
e 1992:

Killian metalik stent
Briining kauguk stent
Canfield glimiis stent
Montgomery T Tiip
Anderson Silikon stent
Tot) Nd:YAG Laser
Dumon-Silikon Stent
Nitinol-Stent

Dinamik Stent



Endobronsiyal stentler

» Metal / kendiliginden-acilabilen
» Wallstent, Ultraflex

» Silikon

» Dumon, Hood, Noppen, Montgomery,
Polyflex

» Hibrid
» Riisch Y- dinamik

» Silmet, Alveolus




IDEAL STENT

Kolay yerlestirilmeli

Hava yolu dinamiklerine uyum gostermeli
Trakea bronsa yuksek basin¢ uygulamamal
Notral olmah

Migre olmamah

Mukostazise yol acmamah

Kolayca ¢ikarilmah

Ucuz olmah



Endikasyvonlari

» Benign

P Post-entiibasyon stenozu

» Sistemik hastaliklar (Infiltratif hastaliklar, VVaskiilit
TB, tekrarlayici polikondrit)

» Trakeobronkomalazi

» Post-anastomozlar (Akceiger transplantasyonu,
akciger rezeksiyonu)

» Dis yapilardan basi (Damarsal veya mediastinal)



Trakeobronsiyal stentler

Endikasyonlar

» Malign

» Endobronsiyal tiimor( tiimor temizliginin yetersiz
olusu,tedaviye ragmen relaps, lokal relapsin yiiksek
ihtimal olusu)

» Brons, ozefagus veya bas-boyun tiimorleri nedeniyle
distan basi

» Mediastinal lenf bezlerinden dolay1 distan basi

» Malign fistiil (Or: trakeo-ozefageal fistiil)



- Timing of airway stenting ?

Havayolu stentlemenin
zamanlamasi?

Silicone Prosthesis to
Prevent Airway Obstruction
Recurrence in Lung Cancers

European Respiratory Society
Annual Congress 2013
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75 patients randomized (39 stent ; 36 no stent)
primary endpoint : 1 year survival without recurrence >50%

Recurrence rate local obstruction strongly decreased in stent arm
Survical at 1 year : no difference.

Vergnon et al. ERS Congress 2013 Oral presentation.



Biiyiik Hava Yolu Darhklar Yonetim Algoritmasi

Buyuk Hava Yolu Darligi

lleri evre

veya
Kotu performans

Cerrahi Kiiratif Rezeksiyon

Dig basi Endobronsiyal

Dilatasyon Debulking Dilatasyon
Stent Stent
+/- stent
RT

Dis basi

Endobronsiyal

Debulking
Kriyoterapi
PDT
Brakiterapi

RT

t+/- stent



— Timing of airway stenting ?
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Airway ns6 (10%)
stenting
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Guvenli ventilasyon
Dilatasyon
Guvenli yerlestirme

Guvenli komplikasyon yonetimi



Metalik Stentler




METALIK STENT

AVANTAJ

* Kolay yerlestirilmesi
» Hava yolu dinamiklerine adaptasyon #
* I¢ dis cap oram iyi

DEZAVANTAJ

* Graniilasyon, kirilma

 (Cikarilmasi zor




SEMS yerlestirme teknigi
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Metalik stentler

» Stent konacak segmentin degisken ¢capi varsa

» Ana bronslarda distorsiyon olan olgularda




Metalik Stentler

» Kollateral ventilasyon icin bir bronsiyal orifisi acik
olarak korumak zorunda oldugunda
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Metalik Stentler

» Segment rijid bronkoskop ile gecilemediginde

v

o Nt o AL



SILIKON STENTLER

Hood Silicone Stents,
Hood Laboratories

Polyflex



Montogomery T tup




Diiz silikon stent



http://www.novatech.fr/javasc
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Post-entiibasyon trakeal stenozu

Web-like
stenoz

<lcm

Kompleks
stenoz
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eStent

Stenotik slikon stent
Montgomery T tup

0-18 ay stent kalis zamani
Kartilaj rejenerasyon
zamanlamasi ve/veya niiks
belirsiz

*Cerrahi




Polyflex Stent

AYAKTAN 2 SEVINC SUMNU
M 70
0170171934

* Rijid bronkoskopi 731131580

CVP:
D.F:

* Ayni yukleme setiyle
tekrar yuklenebilir

EBT3
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287 1272004
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P Silikon Y Stent

P Karina tutulumu

i

» Trakea 1/3 distalinde veya orta hatta trakeal
stent stabil degilse ve migrasyon riski yliksekse

» Trakeo ve/veya bronko-6zefagial fistiil

» Ana brons proksimalindeki stenoz
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OLGU STENT VIDEO
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Our Experience on Silicone Y-Stent for Severe COPD Complicated With Expiratory Central Airway Collapse.
Ozgul MA, Cetinkaya E, Cortuk M, lliaz S, Tanriverdi E, Gul S, Ozgul G, Onaran H, Abbasli K, Dincer HE.
J Bronchology Interv Pulmonol. 2017 Apr;24(2):104-109. doi: 10.1097/LBR.0000000000000346



https://www.ncbi.nlm.nih.gov/pubmed/28005835
https://www.ncbi.nlm.nih.gov/pubmed/28005835
https://www.ncbi.nlm.nih.gov/pubmed/28005835

BRONSIAL Y STENT

OKki stent application in different indications: Six cases.

Ozgiil MA, Cetinkaya E, Cortiik M, Tanriverdi E, Yildirnrm BZ, Balci MK, Issaka
A, Ozgiil G.

Clin Respir J. 2016 Jun 22. doi: 10.1111/crj.12521

* Sag brons sistemi

o Ust lob orifisin kapanmamasi
icin



https://www.ncbi.nlm.nih.gov/pubmed/27329014
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Malign fistul

» Ozefagus fistiil vakalarinda aspirasyondan kacinmak icin,

» Mediastene fistiil vakalarinda mediastinal enfeksiyonu onlemek
icin,

» Bronkoploral fistiill vakalarinda hava kacagini azaltmak icin




Malign Trakeoozefageal Fistiil
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Malign Trakeobronko-ozefageal fistiil
Lokal ileri 6zefageal ca + TBO fistiil

Ozefagoskopi ve bronkoskopi

Anlamli havayolu obstriiksiyonu ve/yada kompresyonu

hayir evet
Fistiil trakea iist alaninda lokalize 0zofagusa stenti takiben
havayoluna stent
evet hayir
Tekrarlayan
. aspirasyonlar
Havayoluna stent Ozofageal stent pirasy

devam ederse

Havayoluna stent
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Hibrid Stentler Genislemeyen _

By

Genisleyen stent

Alveolus

Dinamik stent, Rusch




Ozel Imalat stentler




Silikon
Ucuz
Geri alinabilir
Rijit
Genel Anestezi
Azalmis i¢ cap
Modifiye edilir

STENTLER

Metalik
Pahah
Kahici
FOB
_okal Anestezi
Ideal ic cap oram
Modifiye edilemez



Dumon, Hood, Reynders,

Stent properties Dynamic, Polyfiex Ultraflex Aero

Material Silicone Memory Shape Nitinol (woven wire)  Single laser cut nitinol tube

Cost <$500 =$2,000 =$2,000

Deployment Rigid with dedicated With or without fluoroscopy via semi-  Over the wire or direct visualization
deployment apparatus rigid catheter

|:E ratio Low High High

Conformation to changesin  + e -

diameter or angulation

Covered N/A Uncovered or partially covered Fully covered w/hydroponic inner

lumen to aid mucous prevention

Migration - - -

Granulation - - -~

Radial force - - -~

Ease of Removal e - -

Erosion Risk - - -~

[ 7 7 s 2017:9(Suppl 10)S1087-S1110



Silikon stentlerin modifikasyonu




FARKL1 DUVAR KALINL1IKLAR1

Ext Diam Int Diam r Area
SILICONE SEMS 14 11 55 95.03
SEMS 14 13.5 6.75 143.13

48.105 mm2




» Stenozun her bir
ucundan trakeada
1 cm, bronslarda
0.5 cm daha uzun
stent secilmeli

» BT ve endoskopi
bulgularina gore

Uzunluk ve Cap ol¢cumiu




Dumon stent yukleme

Yiukleme sistemi



ISLEM SIRALAMASI

o

e




ISLEM SIRALAMASI




KOMPLIKASYONLAR

islem komplikasyonlari

* Hava yolu obstriksiyonu

« Malpozisyon

* Trakeobronsial perforasyon
« Mediastinal amfizem

* Pnomotoraks

Kisa donem komplikasyonlari
« Migrasyon

« Sekresyon retansiyonu

* Oksiiriik, enfeksiyon




KOMPLIKASYONLAR

Uzun donem komplikasyonlari
» Sekresyon retansiyonu

* Graniulasyon dokusu

* Ag1z kokusu

* Stent kirilmasi

* Solunum enfeksiyonlari



MIGRASYON

* Silikon 903-13
 Metalik stent 000-17

* Kucuk caph stent
* Dis basinin dusuk oldugu hastalar

* Intrensek malign stenoz
» Malazi




Stent tipleri: Biyomekanik beklentiler

Noppen

Polyflex

Dumon
Microtech

Alveolus
Ultraflex

Compression mm
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GRANULASYON

e Silikon 900-6
 Metalik stent 905-30




KOMPLIKASYONLAR

Tam kapli SEMS

Mukostaz orta orta fazla
Granulom dusuk orta orta
Kirllma/Ayrilma hayir evet evet
Migrasyon Cok dusuk dusuk dusuk
Tumorun stent igine hayir evet evet
blylmesi

pseudomembran evet hayir hayir



FParameter

Mo. of
Patients

Malignant

Benign

Stents placed

Types of stent
Metallic
Silicone
Hybrid

Complications
Overall

Mucous
plugging

Granulation

Tumor
restenosis

Stent
migration

Stent
fracture

Infection

EBreitenbucher

et al’>/2008

60

60
0

62

62

14 (23.3%)

5 (8.3%)

3 (5.0%)

3 (5.0%)

3 (5.0%)

NR

NR

Chha;ed
et al’*/2010

130

130
0

108

46
43

19
37 (34.3%)
8 (7.4%)

3 (2.8%)

21 (19.4%)
5 (4.6%)
NR

NR

Saji
et al’>/2010

59

29
0

NR

NR
NR

NR
13 (22.0%)
6 (10.2%)

NR

NR
NR
NR

NR

Chun@
et al’®/2011
149

77
2

211

211

69 (32.7%)

32 (15.2%)

16 (/7.6%)
20 (9.5%)

NR

Serrano
etal’’/2013
86

12
74

123

123

23 (26.7%)

NR

13 (17.5%)

1 (8.3%)

NR

5 (5.8%)

2 (2.3%)

Ost
et al®%2012

172

172
0

195

118
46

31

NR

48 (24 6%)

38 (19.5%)

25 (12.8%)

27 (13.9%)

4 (2.1%)

73 (37.4%)

Murgu et al. CHEST 2016



Airway stenting for benign or

Trial/Study design/Intervention ::Epectwe malignant tracheobronchial ~ Stent type Qutcomes Complications
obstruction
Seven-Year Experience with - - Silicone Not clearly defined  All complications 335/309 (21.2%);
the Dumon Prosthesis (101) stent migration 9.5%;
(N=1,058, 677 malignant), total occlusion from secretions 3.6%:;
number of stents placed 1,574 granuloma formation 7.9%
Airway Stenting for Malignantand  Retrospective Airway stenting or stent Silicone 182 95% with symptom  All complications 131/308 (42%);
Benign Tracheobronchial Stenosis  review of cases revision for benign or (87%), metalic  improvement overall  stent migration 5.2%;
(102) (N=143, 96 malignant), total  collected in malignant tracheobronchial 27 (13%) occlusion from secretions 27.2%;
number of procedures 309 prospective patient  obstruction occlusion from granulation tissue
database 8.7%; airway perforation 1.3%
Outcomes of Tracheobronchial ~ Retrospective Airway stenting for 166 SEMS, 6 Not reported All complications: 23/172 (13.3%);
Stents in Patients with Malignant ~ review malignant tracheobronchial  rigid metal stent migration 2.9%;
Airway Disease (103) (N=172, obstruction tumor ingrowth 5.2%;
all malignant) excessive granulation 4.1%;
restenosis 1.2%
Respiratory Infections Increase ~ Retrospective Airway stenting for Silicone=46, Not reported Not reported
the Risk of Granulation Tissue cohort study malignant tracheobronchial ~ SEMS=149

Formation Following Airway
Stenting in Patients With
Malignant Airway Obstruction
(104) (N=172, all malignant)

obstruction

Thora Dis 2017:9(Suppl 10):51087-51110




_ iSIem =

MHO

Ac disi timor metastazi

Benign timorler

Fibrostenoz

Ac nakli sonrasi

trakeobronkomalazi

Trakostomili olguda stenoz

PITS

hemoptizi

Yabanci cisim

toplam

525

65

38

19

14

14

20

110

77

29

911

806

116

71

53

24

41

63

272

84

36

1566



Toplam stent sayisi ve turleri

_

Stenotik 69

Diz silikon 41
Poliflex 13
Oki stent 8
Metalik stent 4
J-stent 2
Konik stent 1

Toplam 302



MHYO

Toplam 165 hastaya 179 stent takilmuis

135 y stent, 27 diiz slikon stent, 8 poliflex stent, 4
OKI stent, 2 metalik stent, 2 J stent, 1 konik stent

19 hastada mukostazis veya liimenin film
kaplanmasi, 16 hastada graniilasyon, 6 hastada
migrasyon

Komp. nedenti ile 10 hastada stent degisimi, 13

hastada stent liimeninin temizligi, 13 hastada
APC, 17 hastada kriyo

10 hastada komp veya ted sonrasi regresyon
nedeni ile stent ¢cikarilmas.

Komp. gelisme suiresi 3- S50 giin arasi degisiyor



AKkc Dis1 Endobronsiyal met veya dis basi

65 hastaya 116 islem ( endobronsiyal tedavi ve/veya stent
uygulamasi)

Primer: Ozofagus ca (11 hasta), tiroid ca( 13 hasta), renal
cell ca ( 10 hasta, lenfoma ( 7 hasta) , kolon ca( 4 hasta),
over( 4 hasta), malign melanom( 2 hasta), meme ( 2),
endometriyum( 2), larinks ( 2), germ hiicreli, serviks,
rektum, parotis, mesane , prostat ( birer hasta)

29 hastada 32 stent takilmais

14 vy stent, 9 diiz silikon stent, 5 poliflex stent, 2 metalik
stent, 1 stenotik stent

Stent hastalarimin 4 lenfoma, 9 6sofagus, 6 tiroid, 2 renal
cell, 2 over, 2 meme, 1 serviks, 1 malign melanom, 1 kolon

12 hastada graniilasyon, 6 hastada migrasyon, 7 hastada
mukostazis

8 hastada komp nedeni ile stent ¢cikarilmis, 8 hastada
Kriyo, 5 hastada stent liimeninin temizligi



PITS

110 hastaya 272 islem

110 hastaya mekanik dilatasyon, 19 kriyo, 6
(%5.55) APC uygulandi. 5 hastaya topikal
mitomisin-C, 2 hastaya lazer, 3 hastada ise rijid
makasla kesme uygulandi

51 hastaya 66 stenotik stent
2 hastaya Y-stent
1 hastaya duz silikon stent

19 hastada mukostaz, 16 hastada granulasyon, 9
hastada migrasyon, 6 hastada malazi

Stent komplikasyonu gelisen hastalarda 10 hastada
Kriyo, 2 hastada APC, 3 hastada mekanik
rezeksiyon



Trakeobronkomalazi nedeni ile 14 hastaya 41
islem

10 hastaya 12 stent takilms ( 11 y stent, 1 oki
stent)

Trakeostomisi olan 3 hastaya trakeostomi
kantulunun distaline , kanul ucu stent icinde
kalacak sekilde y stent yerlestirildi

Akciger nakli sonrasi 14 hastaya 24 islem
yapilmis

3 hastaya OKI stent takilmus. 2 hastada stent
cikarilmis



Benign stenoz

Fibrostenoz nedeni ile ( op sonrasi anastomoz
hattinda gelisen stenoz veya enfeksiyonlara
sekonder gelisen stenoz ) 19 hastaya 33 islem
yapilmis

Toplam 8 stent takilmus.
4 duz silikon stent, 2 y stent, 2 stenotik stent
3 migrasyon, 2 mukostazis, 2 granulasyon



Fistul
33 hastada fistul tespit edilmis.

18 hastada sag brons sisteminde, 12 hastada trakeada, 2
hastada sol brons sisteminde

24 hastada stent yerlestirilmis, 2 hastada spigot, 2
hastada APC ve atherosklerol enjeksiyonu

20 hasta Akc ca, 3 hasta osofagus ca, 1 hasta lenfoma, 1
hasta larinks ca, 1 hasta benign nedeni sag ust lobektomi

sonrasi gudiikte, 1 hasta akc nakli sonrasi anastomoz
hattinda

17 hastada Y stent, 3 hastada J stent, 3 hastada OKI
stent, 1 hastada kaph metalik Y stent



YENI STENTLER

- 1ILACLI STENTLER
e 23D PRINT
« 3YENI MATERYALLER TEKSTIL

Biodegradable Cisplatin-Eluting Tracheal Stent for Malignant
Airway ObstructionBiodegradable Cisplatin-Eluting Trachea
Stent: In Vivo and In Vitro Studies

Chest.
Yin-Kai Chao, MD, PhD; Kuo- 2013;144(1):193-199.
Sheng Liu, MD; Yi-Chuan Wang, doi:10.1378/chest.12-
MS; Yen-Lin Huang, MD, PhD; 2982

Shih-Jung Liu, PhD



2nd generation of tracheobronchial stents

4 Yeni Uretim:
3D yazilim
.Yeni biyomateryaller

| Mechanical

Pharmacological




2236 Chin Med J 2014127 (12)

Original article

Preparation and characterization of paclitaxel-loaded poly lactic
acid-co-glycolic acid coating tracheal stent

Kong Yingving, Zhang Jie. Wang Ting. Qiu Xiaojian and Wang Yuling
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www.elsevier.com/locate/e)cts

Novel biodegradable stents in the treatment of bronchial
stenosis after lung transplantation™ ™™

Robert Lischke @, Jiri Pozniak @, David Vondrys®*, Martin J. Elliott"
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Metabolism of PLLA, and bioabsoprtion curves for bioabsorbable materials
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2. Jenerasyon stentlerle ¢cozilebilecek

komplikasyonlar

Baslica sorunlar ila¢ salinimli( aktiflenen)

Bakteriyel kolonizasyon \'

Mukostaz \4 v
Granilasyon /Re-stenoz \' \'
Migrasyon - v
Kompleks trakeobronsiyal anatomi - \'

Daralani¢ cap - \



Indications for certain stents based on type of stenosis

localisation

malignant stenosis

benign stricture

malacia

upper
third of trachea

one
third of trachea

two
thirds of trachea

whole
trachea

bifurcation
with trachea

stem
bronchus

lobar
bronchus

segmental
bronchus

S

==

=

2

Montgomery T-tube, silicone
stent e.g. Dumon, Polyflex

Montgomery, silver cannula,

Dumon, covered Nitinol

Montgomery T-tube

Straight silicone stent,
covered self-expanding Nitinol

Dumon, Polyflex,
silver cannula

silver cannula, T-tube

Dynamic, long silicone stent,
covered self-expanding Nitinol

Dumon, Dynamic, Polyflex,
(partially covered Nitinol)

silver cannula, T-tube,
(partially covered Nitinol)

Dynamic, covered self-
expanding Nitinol,

Dynamic,
(partially covered Nitinol)

silver cannula, T-tube,
(partially covered Nitinol)

Dynamic Y, Dumon Y,
self-expanding metal Y stent

Dynamic Y, Dumon Y

Dynamic

covered self-expanding metal,
Dumon, Polyflex

Dumon, covered Nitinol

covered or uncovered
metal (polychondritis)

(Ultraflex)

Children Dumon, Ultraflex

no indication

no indication

(Palmaz)

no indication




» Hastalara stent kart1 verilmeli
» Entiibasyon ?
» Inhalasyon tedavisi énerilir (nebulize SF)
» Uygun takip sekli tartismahdir

» Bronkoskopi

» Asemptomatik hastalarda kontrol
bronkoskopisi gerekli mi?

» Endoskopi dis1 goriintilleme yontemleri
» Antibiotikler
» Steroidler



Multiplanar and Two-Dimensional Imaging of Central Airway Stenting

with Multidetector Computed Tomography

Authors: Mehmet Akit Ozgul M.D., Guler Ozgul M.D.!, Erdogan Cetinkaya M.D. !, Yasin
Abul M.D?, Gamze Kirkil M.D.?, Ekrem Cengiz Seyhan M.D.!, Emme Kamiloglu M.D. !

Sule Gul M.D.!

Affiliations: ! Yedikule Chest Diseases and Chest Surgery Education and Research

Hospital, Istanbul, Turkey

2 Karadeniz Technical University Faculty of Medicine Department of
Pulmonary Medicine , Trabzon, Turkey

* Firat University Faculty of Medicine Department of Pulmonary Medicine,

Elazig, Turkey
"-IMu]t'd'. >ipline
A Resp]ir;l?;;'[;f ey
Medicine

Runnning Title: Multidetector CT and Central Amrway Stenting



» Biutiin ihtiyaclar karsilayabilen tek bir stent yoktur
» [htiyaca gore stentler siparis verilebilir

P Stent secimi hastaya o0zel olmahdir

» Deneyimli ellerde stent takmak giivenli bir istir

» Stentler devamh gelistirilme asamasindadir

» Komplikasyonlarin engellenmesi i¢cin hastalar iyi takip
edilmelidir

» Iyi hidrasyon, sigaranin kesilmesi, SF nebulizasyonu ve
semptom oldugunda FOB uygulamasi komplikasyonlar: azaltir



OLMAYA DEVLET CIHANDA BIR
NEFES SIHHAT GIBI




STENT

* Gecicl stent
e Dumon stent
» Polifleks stent

e Kalici stent

e Dumon stent
* Alveolus stent



Olcilendirme

Yukleme

Yerlestirme

Repozisyon

Cikarma

Gereksinime gore uyarlama

Rijid bronkoskoun capi ile
sinirli

Gug olabilir ama

tekrar yiklenebilir.

Korlemesine

Kolay

Kolay

Kolay( uzunluk ve deligin
acikhgi)

Standart gucluk

Tekrar yiklenemez

Fluoroskopik ya da

endoskopik

Gug olabilir

Guc olabilir

Muimkin degil

Standart gucluk

Tekrar yiklenemez

Fluoroskopik ya da

endoskopik

Gug olabilir

Guc olabilir

Muimkin degil



Eve goturulecek mesajlar!

e Stent tipi secimi sunlara bagldir:

— Lezyon tipi: benign/malign— diz/kivrimli

— Lezyonun yeri: T/B/TB

— Stentin fiziksel 6zellikleri

— Stentin kisa/uzun vadedeki komplikasyonlari

e Stentler = lyidir ama hala cok iyi degildir
— biofilm — mukostazis

— benign = gecici: cikarilabilir,eriyebilir



KOMPLIKASYON

Kisa D6nem Komplikasyonlar Migrasyon
Sekresyon retansiyonu
Oksriik, enfeksiyon

Uzun D6nem Komplikasyonlar Sekresyon retansiyonu
GranUlasyon dokusu
Agiz kokusu
Stent kirilmasi
Solunum enfeksiyonlari
Biyvomekanik gériinimler




Duvar kalinhgi

Fleksibilite

Merkezi

basing

Ortiicuiluk (fisttl)

Genisleyebilme /uzayabilme

KLASIFIKASYON

Silicone SEMS partially

covered

0.25

Uygun

Yiksek

Ureticiye bagli

SEMS fully

covered

0.25

Uygun

Uygun

Yiuksek

Ureticiye bagli







Santral hava yolu
obstruksiyonunda havayolu

stentlemenin faydalari
» Teknik basari oranlxl Y

— Hava yolu limeni >50% den fazla acabilme

— AQUIRE calismasinin verilerine gore (n=947 prosediir)

— 93% ( 90-98% oraninda)
< hasta secimi & uzman merkezler
» Belirigin klinik iyilseme (n=188) ?
— semptomlar : 48%
— HRQuality of Life : 42%

Ost et al. Chest 2015;147:1282-98



Havayolu stentlemeye baglh survide
artis?

wRion
(Group A|

I - h === Palianis withoul caniral airsay obstruction
Inclusio - 5 (Group B)

Al of the followinge
airway cthstiction
Hhi o breine
with or without st
RANE (TETIT II|||'I':||I:-' aned (3

elicibile fon radlinghe rap

Cumulative Survival

Survival (months)

Chhajed P, et al. Chest 2006;130:1803.




Havayolu stentlemeye bagh survide
artis?

FILHILLL T SL el Wil W L Frouue -limit survival estimates

400 600
Suryival time |:r|._1:,"::

Fig. 5. Survival curve comparing patients with malignantand non-  Fig. 6. Survival curve of patients with malignant CACQ who had
malignant CAO, successful versus uns sful procedure.

Mahmood et al. Respiration 2015;89:404-413.




Havayolu stentlemeye baglh survide

artis? Yayin 4

High High Low Low
<ol Variable MRC (5) ECOG (4) MRC (=4) ECOG (=3)
Mumber of 27 26 23 24
0.81 patients
) Median survival 2] 73 233 257
(days)
0.6
ECOG = Eastern Cooperative Oncology Groupy MRC = Medical
Research Council.
0.4 )
L8 MRLC = & e ECies =4
MAC = & ECOO =4
0.25 0.8 LTS
z E
& 0.8 S 0o
[ (]
0.0 5 &
T T T T 0.4 = os
O 100 200 300 400 SO0 g g
FPost-stenting survival {days) = a= " o
.0 -
[ W00 200 300 400 S00 0 100 206 300 2400 SO0
Post-stanting survival (dawvs) Fost-steniing survival [days)

Razi S, et al. Ann Thorac Surg 2010;90:1088.



3. 3- Tam kapli
SEMS

Alveolus (Aero, USA)

Metallic Covered Symmetric
Diameters: 6 to 26 mm every 1 mm
Lengths: 20 to 110 mm every 5 mm

Cover: Full to -10 mm from the total length

g

Taewoong/Hanaro (Korea)

Silmet (Novatech, France)

also conical stent

Leufen/Microtech (China)
also J or Y stent




TABLO1: Silikon stentlerin ve SEMs’lerin avantaj ve dezavantajlari

SiLIKON SEMS

Rijid bronkoskopi / genel anestezi gerekir Fleksible bronkoskopi/ bilincli sedasyon
Yerlestirmek zor Yerlestirmek kolay

Cikarmak ve uyarlamak kolay Cogunlukla kalici, uyarlanmasi daha zor

Migrasyona daha yatkin Yerinde daha stabil kalir

islem sirasinda uyarlanabilir Uzerinde hicbir uyarlanma yapilamaz

ic /dis cap orani diisiik i¢/dis cap orani yiiksek

Tamor iceri invaze olamaz Tamor iceri invaze olabilir
Doku reaksiyonu dislik Sikhkla graniilasyon dokusu olusur
Torsiyone hava yollarina uyum saglayamaz Torsiyone hava yollarina kolayca uyum saglar

Mukosiliyer klirensi bozar Mukosiliyer klirensi bozmaz

Duvari erode etme olasiligi daha az Duvari erode etme olasiligi daha yuksek

SEMS: Self- Ekspending( genisleyen) Metalik Stent



Bronkoplevral fistulin yonetimi

e 2 sorun: fistuliin kendisi + fistlille ilgili durum
* Opsiyonlar : multidispliner yaklasim:

- 1. Konservatif tedavi
- 2. Bronkoskopik tedavi
- 3. Cerrahi tedavi

e Sunlara baghdir:

1- Altta yatan etiyoloji
2- Buyuklik ve + BPF’lin kaynagi
3- Semptomlar
4- Hastanin genel durumu( beslenmesi, hemodinamisi)



Fistulin Konservatif tedavisi

e Anatomik rezeksiyon sonrasi :

* Fistule neden olan durum: AB (infeksiyon) ;

tlp drenaj(pneumothorax — empyema) +
Heimlich valve.

e FistUlin kendisi : Konservatif

Gomez et
al. ICVTS 2012;15:152



FistUlUn Konservatif tedavisi

e Aber lungtransplant : e.g. Surveillance :

* Anastamozla ilgili hava yolu komplikasyonlari: 11% (101/924).
 75% (n=76) konservatif tedavi

— 93% basari orani
e 25% girisim gerektirmis

— 72% (n=18) endobronsial

— 28% (n=7) cerrahi

* Yserbyt et al. EJCTS 2016;49:1-8.



Bronkoplevral Fistullerin
Bronkoskopik Tedavisi

3. Hava yolu stentleri

Bronkoplastik acilma,, pnédmonektomi giidtgl ya da Ust lob
guduginde acilma

Silikon stent or tam kapli SEMS.
Oversizing (2mm) >< kacak ya da migrasyon.

Definitif tedavi: dustk prognoz beklentisi olan hastalarda ve
cerrahiye uygun olmayan hastalarda

2 basamakli prosedtir= Cerrahiye kdpru
— BPF <6mm (kismi acilma) 3-6ayda kapanir

— BPF >6mm genellikle cerrahi gerekir-hastanin durumu



Stent Tipleri: Biyodegradable

St en t I er 1.Polydioxanone (PDS) stent : Sentetik polimer
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Klinik belirtiler sunlara

dayanir
B Uzunluk SONE
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I Obstruksiyonun
derecesi




1 Jenerasyon trakeobron§|al stentler

3 Farkli stentlerin
kargllagtlrllma3|

Genisleyen radial

bicimli i k_uyyet

century century




Silikon

Y- Y( simetrik stenoz igin
stentleme daha iyi/uygun)

Koni sekli  hayir

Teleskopl  Y(ama ¢api daraltir)
u stent

Trakeosto Y(ama capi daraltir)
mi

kanalu+

stent

Kismi kapli SEMS
Hayir

Ureticiye bagli

Muimkiin, ama kapl
olmayan kisma bagli

y

Tam kaph SEMS

Y(Farlk cap ve aciya
uyarlanabilir/adapte
olabilir)

Ureticiye bagli
y




Benign Havayolu Stenozu

B (W
.-
]

&l

Kompleks stenoz

- dilatasyon
- Geri alinabilen stentle

unstabil trakeal segmentin
ateli

Kartilaj
kaybinin
[ 4

desteklenmesi l
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