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KOAH’ta bronkoskopik tedaviler

Bloker Dokuyu Komprese Edenler Parasempatik

Hedefli Akciger

AeriSeal
Ablasyon Denervasyonu

Termal Buhar

Tek yonli valfler Coil



KOAH’ta bronkoskopik tedaviler

Brons mukus
temizleyici balon

Hartman JE, et al. Eur Respir Rev 2021;30:200281



Amfizem patofizyolojisi

Doku hasari
Elastik geri toplanma giiclinde azalma

Kuicuk havayollarinin kollapsi
Rezidiiel voliim 1

Hava Hapsi




Amfizem patofizyolojisi

HIPERINFLASYON

Kot araliklarinda genisleme
Diyafragamalarda diizlesme

Solunum kaslarinda islev kaybi

Solunum isinde artma

DiSPNE




Hacim azaltma tedavisi etki mekanizmasi

Hacim azaltma
Asiri havalanmis 2

akciger

Hava akisinin yeniden
diizenlenmesi

HedefLob Diizelen \ Egzersiz | _
Hacim Solunum ' ~ Kapasitesinde

Azalmasi Mekanizmasi Diizelme & Qol




Hasta se¢cimi
Uygun
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» KOAH (Amfizem Fenotipi)
» Heterojen yada Homojen
» GOLD lll/Iv

» Optimal medikal tedavi

» Sigara icilmemesi

» mMRC>1
» 6 dk yiirime testi : 100-500 m

» FEV1 %15-50 Valf
%15-45 Coil
» TLC > %100, RV > %175 Valf
RV > %200 Coil
» Pulmoner Rehabilitasyon (8 hafta)




Hasta se¢cimi

Uygun degil

» Belirgin bronsektazi varligi
» Akciger cerrahisi gegirilmis olmasi
» Agir Komorbiditeler

» Antikoagiilan / Antiagregan kullanimi

» pO2 <45 mmHg
pCO2 > 60 mmHg

» DLCO < %20
» PABs > 50 mmHg

» EF < %40




Hasta se¢cimi

Uygun

StratX" Lung Report

» HRCT’de pulmoner patolojinin olmamasi
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SeleCT™

» Tedavi edilecek hedef lobda kollateral ventilasyonun
az olmasi yada hi¢c olmamasi
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Fissur butunlugi

4

Fissur butunligu (+) Fissur butunlugi (-)



Kantitatif BT
£

StratX™

» Q-BT » Amfizem destriiksiyonu
» Fissuir butunlugii
» Volumetrik Rekonstriiksiyon » Lobar voliim

-0.6-1.25 mm kesit kalinhigi



Fissur buituinlugu kantitatif

RIGHT LUNG

BT

LEFT LUNG

RUL+RML RML RLL

% Fissure
Completeness
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| | |
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Fissur butunlugu

StratX™ Lung Report

Patient D 35-127-A1) Upload Date27 July 2016
Scan D 0026671 Report Date 27 July 2016
CT Scan Date 16 February 2011 Scan Comments

Q =70% Voxel Density

SUMMARY
. Less Than -910 HU
° /\ [ 5070% vorelDensity
R Less Than -910 HU
Q \ 50460% Voxel Density
Q Less Than -910 HU
) |
) <50% Voxel Density
N /‘ L] &amsiom

= >95% Fissure Completeness

RESULTS

RUL RUL#RML RML RLL

9% Fissure
Completeness

% Voxel Density a3
Less Than -910 HU
36

9% Voxel Density
Less Than -950 HU

642 650

67 59

Inspiratory
Volume(ml) 120 1492 372 1901 177 1520




Chartis sistemi
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Fissur butunlugu

» >%95-100
Fissur
butinlugii

%15
CV(+)

> %80-95
Fissur
butinlugili

%50
CV(+)

> <%80
Fissur
butinlugili
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Zephyr valf

» Silikon kaph nitinol stent

» Tek yonlu

» Havanin ve sekresyonlarin ¢ikisina izin verir

llllllll

» Havaninin girisine izin vermez

Ekspirasyon

inspirasyon



Zephyr valf

» Midazolam-Orta derecede sedasyon/Genel
Anestezi

» FOB
» 2.8 mm i¢ ¢alisma kanali

» Geri ¢cikanilabilir




Zephyr valf

EBV-TS-4.0-LP EBV-TS-4.0 EBV-TS-5.5-LP EBV-TS-5.5
™\,
E £
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4.0-7.0 mm 4.0-7.0 mm 5.5-8.5 mm 5.5-8.5mm

Cap

= %25 daha kisa
= Distal kismi V seklinde




Zephyr valf
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J kateter

» Bronkoskopun ~%25 ag¢ilanmasini arttirir

» Ulasilmasi zor segmentlere daha iyi
girilmesini saglar

» Tekrarlayan girisimleri engeller




OLGU

M.N.U., 67 y, E,

Sikayeti ve hikayesi: 15 yildir nefes darligi. Son 6 yildir nefes darligi  artmis.
KOAH tanisiyla diizenli bronkodilatatér tedavi aliyor.

Sigara: 35 yil 1-2p/giin. 15 yildir icmiyor

Oz ve soy ge¢misi : KOAH disinda bilinen hastalik yok

Fizik baki: Her iki akciger alanlarinda solunum sesleri azalmis



Solunum fonksiyon testleri (Plethysmography)

I 08.09.2017

FVC

FEV1

FEV1/FVC

TLC

RV

RV/TLC

DLCO

6 dakika ylrime testi
MMRC

Tani: KOAH Evre lll

2.91 (%73)
1.42 (%46)
%49

7.77 (%114)
4.80 (%192)
%62
21(%79)
426 metre
4

]| Plethysmography Report

Technician: Ceylal
low Age: 66
4 Gender: Male
B4
I Spirometry
.
1 FVC Liters
FEV1 Liters
2 FEVIIFVC %
1 - FEF25-75% Lisec
0t PEF Lisec
| . FET100% Sec
2 FIVC Liters
| FIF50% Lisec
FVL ECode
bl M Limin
6
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A
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/ | RV Liters
(7 S S ° FRC PL Liters
| 3 ERV Liters
‘ i1/ le3 Litees
(W RVTLC %
| { L;ff( Raw cmH20/L/sec
200 = 15 Vg Liters
ek sGaw LisicmH20/L
Diffusion

pLCO mL/mmHg/min
DL Adj mb/mmHg/min
VA Liters
DLCONVA  mL/mHg/min/L
DL/VA Ad] mL/mHg/min/L
e Liters

Physician: Dr .M.Emin AKKOYUNLY

n YAZICI Temp: 22 PBar: 769
Height(cm): 174 Weight(kg): 79.0
Race: Caucasian

Ref  Pre Pre Post Post Post
Meas % Ref Meas % Ref % Chg
397 (291) (73

3.08 (142}
75 49)
3.24 (0.48)
8.00 (3.89)
832

397 (2. 75
4.54
111010

682 777 114
4.12 (296 (72)
30) (192
358 (5.24) (147
0.43
253
40 (62)
1.60

0.094

Hb: 14.8

267 211 79
267 210 78

392 284 75

392 293 15
266

PF Reference: ER$1993 Update + Zapleta




PA Akciger grafisi




Im: 11/35 Im: 14/35 : 24/3 27/3 S
Se: 2 Se: 2 : : i
21.05.1950 M

S HASTALIKLARI E.A.H.

16445552

Lung 1.0

50mA 120kV
22.12.2016 15:32:49



Kantitatif akciger perfiizyon sintigrafisi/EKO

Kantitatif akciger perflizyon sintigrafisi: Perfusion(Geometric Mean)
Sag
Ust alanda %7
Orta alanda %28
Alt alanda %17
Sol
Ust alanda %12
Orta alanda %27
Alt alanda %9

EKO: Sol ve sag kalp bosluklari normal, EF %60 ,Grade 1 DD, PABs: 17 mmHg



Pulmoner rehabilitasyon

* 16 seans (8 hafta) Pulmoner rehabilitasyon

08.09.2017 27.12.2017
PR oncesi PR sonrasi

FVC 2.91 (%73) 2.81 (%75)
FEV1 1.42 (%46) 1.38 (%48)
FEV1/FVC %49 %49
TLC 7.77 (%114) 8.65 (%131)
RV 4.80 (%192) 5.81 (%232)
RV/TLC %62 %67
DLCO 21(%79)

6 dakika yurime testi 426 metre 500 metre

mMRC 4



Zephyr valf islemi

FRP—

FOB: Sag Uust lob girisi Chartis Balon
katater ile tam oblitere edildi ve
kollateral ventilasyon olmadigi goérulda.
Sag ust lob apikal ve posterior
segmente 2 adet 4.0 numara anterior
segmente 1 adet 5.5 numara;
endobronsiyal valf yerlestirildi

07/03/2018

15:09:49
N
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PA akciger grafi

wh
1 a%
3 \~
ﬂnnnﬂ“annﬂﬂ wlnnnnnnw 1

islem éncesi islem sonrasi



Toraks BT (islem sonrasi)

Im: 45/199 Im: 49/199 Im: 53/199 Im: 60/199 Im: 66/199
Se: 201 Se: 201 Se: 201 Se: 201 Se: 201
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Mediasten, iDose (4)

Mediasten

351mA 100kV

25.07.2018 10:52:24




Takip

FVC (L/%) FEV1 TLC
Tarih (L/%)

08.09.2017
(PR oncesi)

27.12.2017
(PR sonrasi)

25.05.2018
2. ay

25.10.2018
6.ay

06.02.2019
12.ay

19.12.2019
22.ay

8.11.2021
46.ay

17.01.2022
48.ay

11.07.2023

22.4.2024
Yil

2.91 (%73)

2.81 (%75)

3.50 (%84)

3.59 (%86)

2.9 (%73)

3.22(%82)

3.08(%83)

3.00(%79)

3.22(%85)

2.22(%58)

1.42 (%46)

1.38 (%48)

1.74 (%54)

1.59 (%50)

1.42 (% 46)

1.68(%55)

1.36(%48)

1.41(%49)

1.33(%46)

0.91(%32)

%49

%49

%48

%44

%45

%78

%44

%47)

%41

%41

7.77 (%114)

8.65 (%131)

7.78 (%113)

7.81 (%113)

7.11 (%108)

8.03(%116)

6.01(%90)

7.98(%118)

6.92%101

5.81 (%232)

4.28 (%167)

4.21 (%165)

3.29 (%130)

4.80(%186)

2.71(%105)

4.98(%192)

%62 21 (%79) 426
%67 500
%60 480
%53 422
%46 484
480

6.20(%74) 572

484

14.19(%56) 572

RV (L/%) RV/ TLC DLCO 6 dk yiirime mMRC
testi (m)
q

4.80 (%192)



Zephyr valf klinik calismalari

Calisma dizayni
Calisma, yil n

Takip siiresi

ay

190

LIBERATE

2018 2:1
Criner et al(1) Valf&SoC 12 510
Heterojen
97
TRANSFORM o]
2017 Valf&SoC 6 700 %16-29
Kemp et al(2) Heterojen
IMPACT o5 106-230
2016 Al . 430
Valipour et al(3)& Homojen

Pulmonx data

68
1:1
STELVIO Valf&SoC
2015 Heterojen 8 ez
Klooster et al (4) &
Homojen

1.Criner et al.Am J Respir Crit Care Med 2018;(1);198(9):1151-1164 2. Kemp SV et al.Am J Respir Care Crit Med. 2017:15;196(12):1535-1543.
3.Valipour et al. Am J Respir Crit Care Med 2016;1;194(9):1073-1082. 4. Klooster et al. N Engl J Med.2015:373;2325-2335.



BLVR & KOAH sagkalim

 BLVR
* Tedavi edilen hastalarin medyan sagkalim
3133 glin, = 8,6 yil ,
* Tedavi edilmeyen grup icin
2503 giin, = 6,9 vyl

* BLVR sagkalim avantaji saglayabilir.
630gin, = 1,7yl

Hartman JE et al.Respiratory Medicine , 2022;196:106825

100

—— BLVR
- non-BLVR

Percent survival
[42]
o

209 Median surivival BLVR: 3133 days (95%Cl 2777-3489)
Median survival non-BLVR: 2503 days (95%CI 2281-2725)
109 p<0.001 (log rank) Hazard ratio: 1.41 (95%Cl: 1.17-1.70)

0

I ) L) I I L) I I | L) I | |
0 365 730 1095 1460 1825 2190 2555 2920 3285 3650 4015 4380 4745
Time after second opinion consultation (days)

Numbers at risk(censored)
Year: 1 2 3 4 5 6 7 8 9 0 11 12 13

BLVR 483(0) 472(8) 445(61) 358(56) 277(51) 196(37) 139(19) 116(21) 83(28) 47(15) 28(8) 14(9)  5(4) 1(1)
non-BLVR 988(0) 934(33) 830(145)599(99) 453(114) 298(74) 194(62) 115(40) 64(32) 29(9) 19(4) 11(7)  3(3)



BLVR sag kalim

ORIGINAL ARTICLE

Does Bronchoscopic Lung Volume Reduction Reduce

Mortality in Patients with Severe Emphysema?

Demet Turan, Deniz Dogan, Mustafa Cortuk, Elif Tanriverdi, Mehmet Akif Ozgul and Erdogan Cetinkaya
Department of Pulmonology, Yedikule Pulmonary Diseases and Thoracic Surgery Education and Research Hospital, Turkey

ABSTRACT

Objective: To compare the 12-month mortality for patients with severe emphysema who underwent either endobronchial
valve (EBV) or coil treatments with those managed with standard of care (SoC). Bronchoscopic lung volume reduction (BLVR)
is a useful treatment option in patients with chronic obstructive pulmonary disease (COPD), who have severe emphysema.
Study Design: A case-control study.

Place and Duration of Study: Department of Pulmonology, Yedikule Pulmonary Diseases and Thoracic Surgery Education
and Research Hospital, Turkey, between January 2018 and January 2019.

Methodology: Medical data of patients diagnosed with severe/very severe emphysema between January 2010 and January
2017 were evaluated. One hundred and forty-eight patients with advanced COPD-emphysema phenotype, who met the BLVR
treatment criteria, were evaluated. One hundred and twenty-four patients with 12-month follow-up data, 73 patients treated
with BLVR, 43 cases of EBV, 30 cases of coil treatment, and 51 patients managed with standard of care (SoC) were analysed
for this study.

Results: A total of 20 (16.1%) patients died at the end of 12th month and 4 (3.2%) in the early period. At the end of the
12th month, mortality was found in 7 patients (9.6%) in the BLVR group (3 underwent EBV and 4 received coil treatment,
respectively), and 13 (25.5%) patients in the SoC group. There was no statistically significant difference in mortality between
groups in the early period, but it was lower in the BLVR group at the end of 12th month.

Conclusion: BLVR treatment significantly decreases mortality compared to SoC in patients with advanced emphysema.

Key Words: Emphysema, Mortality, Endobronchial valve, Coil, Bronchoscopic lung volume reduction.

How to cite this article: Turan D, Dogan D, Cortuk M, Tanriverdi E, Ozgul MA, Cetinkaya E. Does Bronchoscopic Lung Volume Reduc-
tion Reduce Mortality in Patients with Severe Emphysema?. J Coll Physicians Surg Pak 2021; 31(01):60-64.



Komplikasyonlar

Komplikasyonlar %
Pnomotoraks %5-29 Genellikle <24 saatte , >%85
tedaviden sonra 4 giin icinde
Siklikla ayni lobda
Pnomoni %0-9 Gerekirse valfler alinabilir
KOAH alevlenme %10-16  Valf yerlestirildikten sonra R
bronsiyal agacin irritasyonu
Graniilasyon %10 Surekli oksurik
Valflerde kacaga neden olur a2
Valflerin <%5

ekspektorasyonu & -



intrabronsiyal valf (IBV), Spiration




Spiration, IBV

e Kantitatif BT

Spiration valf igin SeleCT™
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Emphysema
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Fissure Integrity

x

Heterogeneity
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EMPROVE THRESHOLDS

EMPHYSEMA (%) 240%
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Spiration,|BV




Spiration, IBV

Calisma, yil Calisma dizayni Takip FEV1 SGRQ (puan)
siresi (ml), (%)
(ay)
Criner et al, N=122 6 100 NA 17 -12.3
EMPROVE,2018 RCT,
2:1
Li et al. N=58 6 120 560 42 -14
REACH, 2016 Heterojen
Komplikasyonlar %
Pnémotoraks %7-12.4 Genellikle <24 saatte , >%85 tedaviden sonra 4 giin
icinde

Siklikla ayni lobda

Pnomoni %1.8 Gerekirse valfler alinabilir

KOAH alevienme %16-18 Valf yerlestirildikten sonra bronsiyal agacin
irritasyonu




Sonug

0000006

' Saglhik durumunda iyilesme

Yasam kalitesinde ve
egzersiz kapasitesinde iyilesme

Nefes darliginda azalma

Akciger fonksiyonlarinda iyilesme

Hava hapsinde azalma

Basarili lobar okliizyon



Sarmal tel (Coil)

» Sekil verilmis hafizali nitinol tel

Uzunluk
100mm, 125mm,
150mm



Etki mekanizmasi

» Elastik recoil’i diizeltmek
* Akciger kompliyansini arttirir
* Hava akimini en hasta dokudan

daha saglkli dokuya kaydirir

* Hava hapsi ve hiperinflasyonu
azaltmak

* Hava yollarini radyal olarak asarak
acik tutar

* Diyafragma fonksiyonlari




Sarmal tel (Coil)
Hasta secimi

=Inkomplet fissiir vel/yada kollateral
ventilasyondan bagimsiz




Sarmal tel (Coil)-kantitatif BT

Hasta se¢imi

D
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QUANTITATIVE CT ANALYSIS SERVICE
ldentifying the most damaged lung lobe

Bronchpscopic lung volume reguction (BLYR) with endobronchial coils is & Wearment option for patients
wilh Severs empiysema. Cuan| & CT {OCT) gensitomatry analysis is emarging as an imporcant tol m
SUPPOrT EaMent pIanning, Tgetnar with wsull BSSessment, medical histony 2nd Pulmonary Funcian
Tests [PFTs).

QCT densitometry analysis is the most accurate method of measuring parenchymal destruction atthe
loiar level-” The PnewsmPx OCT Service provides youwith @ lung densitometry repart that includes the in-
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The lung densitometry repor provided by PRewmR sNows kung damage for each lobe. Lobar damage is
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Sarmal tel (Coil)
Hasta se¢imi

* Toraks BT’de yeterli doku

»
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Yeterli parenkim doku Yetersiz parenkim doku



Islem

» Sekil verilmis hafizali nitinol tel yerlestirilmesi i¢gin
» Floroskopi
» Genel anestezi
» Fleksibl bronkoskop(2.8 mm calisma kanali)

» islem siiresi ~30-60 dk

» Islem basina 10-14 sarmal

» Tedaviden sonra 5 giin siireyle antibiyotik ve steroid



Alan se¢imi

Amacg
akcigerlerin
orta alani




Islem sonrasi
* Ilk 24 saatte kontrol akciger grafisi — Pnémotoraks?

» Sarmalin ¢ikartilmasi / ¢ikartilip tekrar yerlestirilmesi miimkiin
(18 haftaya kadar — geri dontisumli!?)

* ilk islemden 30 giin sonrasindan itibaren karsi akciger icin ikinci
islem planlanabilir (1 — 3 ay)

* Takip — SFT, Plethysmography, 6-DYT, mMRC, yasam kalitesi anketi



Coil klinik calismalar

Desleeet al,
Shah et al, 2013 META META Deslee et al, 2016 2016

Sciurba et al,
2016
RENEW?
12ay

RESET! ANALYSIS ANALYSIS REVOLENS® REVOLENS®
3ay 6 ay>> 12ay%> 6ay 12ay

n T23:K23 125 96 T47:K49 T44:147 315 T1:K1

FEV, %

0, O, 0, 0, 0, O,
rBlatit degisikiik +%10.6(102 ml) +%10 +%10 +%11 +%11(80 ml) +%7.0(50 ml)

RV -310 -510 -430 -370 -360 -310
(ml)

+64 +21 +21 +14.6m
6MWD metre (+51 vs -12) +44 +38 (+19 vs -2) (-2 vs -23) (+10 vs -7)

SGRQ puan -8.4 -9.5 -7.7 -13.4 -10.6 -8.9



Coil klinik calismalar

KLINiK CALISMA
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Real life results of coil treatment for
bronchoscopic lung volume reduction

in emphysema

Demet TURAN'
Deniz DOGAN?
Mustafa CORTUK'
Efsun Gonca UGUR
CHOUSEIN!

Elif TANRIVERDI'
Binnaz Zeynep
YILDIRIM!

Baris DEMIRKOL'
Halit CINARKA
Mehmet Akif OZGUL'
Erdogan CETINKAYA'

! Clinic of Chest Diseases, Yedikule Chest Diseases and Chest Surgery

Training and Research Hospital, Istanbul, Turkey

! [stanbul Yedikule Gogiis Hastaliklari ve Gégis Cerrabhisi Egitim ve

Aragtirma Hastanesi, Gogtis Hastaliklari Klinigi, Istanbul, Tiirkiye

2 Department of Chest Diseases, Faculty of Gulhane Medicine,

Health Sciences University, Ankara, Turkey

Anabilim Dali, Ankara, Tiirkiye

2 Saghk Bilimleri Universitesi Giilhane Tip Fakiiltesi, Gégiis Hastahklari

Tuberk Toraks 2020;68(1):17-24

Real life results of coil treatment for bronchoscopic lung volume reduction
in emphysema

Introduction: The lung volume reduction coil treatment is a minimally invasive
bronchoscopic treatment option for emphysema patients who suffer from severe
hyperinflation. Previous studies have reported successful outcomes in selected
cases using coil for bronchoscopic lung volume reduction (BLVR). Our aim is to
determine the changes in respiratory function tests, perception of dyspnea and
exercise capacities after 12 months in patients treated with endobronchial coil.

Materials and Methods: The data of patients with severe emphysema and
treated with coils between 2014-2017 were evaluated retrospectively.
Dynamic and static lung volume capacities at baseline and 12 months, modi-
fied Medical Research Council (mMRC) questionnaire and six-minute walk
test (6-MWT) results were recorded.

Results: BLVR was performed in thirty patients (one female, twenty-nine
males). Five patients were treated bilaterally and twentyfive unilaterally. One
patient died after 7 days and 4 patients died during follow-up. Five patients
were lost to follow-up. A total of twenty patients with available data were
included in the study. A statistically significant difference was found in mMRC
results in pre-treatment and 12-month evaluations. There was no significant
difference in FEVI, TLC and RV values at the end of 12 months. There was an
increase of 18.9 meters (= 83.5 m) between the baseline and 12 months in
6-MWIT. 45% of the patients improved their walking distance over 26 meters
which is known as minimal clinically important difference (MCID).

Conclusion: Although no significant changes were observed in pulmonary
function tests and lung volumes, the increase in exercise capacity and decre-
ased perception of dyspnea indicate the efficacy of endobronchial coil.



Komplikasyonlar

Komplikasyonlar

Pnomotoraks

Pnomoni

KOAH alevienme
Minor hemoptizi
Major hemoptizi

Persisten oksuruk

%1-5

%10
%10
%50
%1
<%1



Komplikasyonlar

Sekresyonlarin uzaklastirilmasi + antibiyotik (piperasillin) (10 giin) +
kortikosteroid ( prednizolon 50mg/giin) (10 giin)



Komplikasyonlar

Gogls agrisi

[

Cok perifere yerlestirilmig sarmallere ba%h gelisen
ploritik gogus agrisi — sarmallarin ¢ikartilmasi ve
yeniden yerlestirimesi

Prof Dr Martin Hetzel’in arsivinden



Brons mukus temizleyici balon dilatasyon

7KULE BRONKLQOJI

2571172025
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* Kateter: Polietilen yapida uzunlugu 120 cm, dis ¢api 1.7 mm
« Orgiilii balon: 0.2 mm poliliretani elyaftan bir ag yapisi ile kapli, lateks yapida, uzunlugu 10 mm, 15 mm ve 20 mm
e Elektronik pompa: 0.8-2.5 bar basing

* Etki: Hiperplastik goblet hiicrelerini mekanik mikrotravma ve mukus tretimi azalir ve hava yolu acgikhgi artar.



Broncho Muco Cleaner Balloon (Resector Balloon)

ORIGINAL INVESTIGATION

Use of Resector Balloon Desobstruction in Patients With
Severe Chronic Obstructive Pulmonary Disease

A Pilot Feasibility Study on a Novel Desobstruction Technique

Yalcin Karakoca, MD,* Guler Karaagac Gogus, MD, T
and Ozlem Yapicier, MD}

FEV, (L) Modified Borg Dyspnea Resting Oxygen Saturation
After Scale (%)
’ - . After After
Patient Procedure Date Before 1wk I mo —_— B E—
Patient Before 1wk 1mo  Before 1 wk 1 mo
AY. 15.4.2014 0.69 1.19 1.:52
V.P. 11.6.2013 1.17 133 13t £F - ;3 =& 4 o
V.P. 7 3 3 90 95 94
R.O. 18.11.2013 0.55 0.61 0.78 R
.0. 10 7 7 82 90 91
[.LM. 22.10.2013 0.71 0.74 1.06 IM 10 3 3 g9 95 97
K.O. 8.5.2014 0.99 1.06 1:21 KO 7 4 3 89 96 95
O.E. 17.5.2013 1.16 1.41 1.59 oE. 7 3 3 91 96 96
K.O. 11.11.2013 0.98 1.19 1.21 k.o. 9 9 9 88 92 91
AY. 17.5.2013 0.91 1.06 1.05 AY. 10 3 3 87 93 93
N.N.G. 2.10.2012 0.99 1.00 1.37 N.N.G. 7 3 3 88 94 93
F.O. 22.5.2013 0.70 1.06 1.00 F.O. 10 3 3 88 94 96

(J Bronchol Intervent Pulmonol 2015;22:209-214)



Broncho Muco Cleaner Balloon (Resector Balloon)

Follow-up outcomes of chronic obstructive
pulmonary disease patients who underwent
dilatation and curettage with the Karakoca
resector balloon

A 188-case series over 5 years
Yalcin Karakoca, MD*", Guler Gogus, MD?, Seha Akduman, MD®, Baykal Erturk, MD®

Respiratory parameters prior to and 1 week and 1 month after the operation (n=188).
Preoperative Postoperative 1 week

Postoperative 1 month

(n=188) (n=185) P value (n=185) P’ value

FEVy, L Mean (SD) 0.77 (0.26) 1.06 (0.34) <0.001 1.28 (0.47) <0.001
Median (min-max) 0.69 (0.41-2.26) 0.99 (0.47-2.78) 1.18 (0.53-4.42)

FVC, L Mean (SD) 1.74 (0.47) 2.10 (0.46) <0.001 2.32 (0.53) <0.001
Median (min-max) 1.77 (0.67-3.50) 2.13 (0.86-3.73) 2.28 (0.87-4.58)

FEV,/FVC Mean (SD) 44 592 50 8 (10.7) <0.001 54.5 (11.1) <0.001
Median (min-max) 42 (28-75) 50 (30-82) 53 (30-85)

FEF 25-75 (L/s) Mean (SD) 0.49 (2.75) 0.42 (0.16) <0.001 0.53 (0.20) <0.001
Median (min-max) 0.28 (0.13-38.0) 0.39 (0.11-1.22) 0.52 (0.12-1.19)

MBS score Mean (SD) 8.74 (0.63) 5.30 (0.68) <0.001 5.14 (0.72) 0.002
Median (min-max) 9 (8-10) 5 (4-8) 5 (3-7)

Sp0,, % Mean (SD) 87 2 (4.1) 922 (1.8) <0.001 94.0 (1.9 <0.001
Median (min-max) 88 (70-95) 92 (86-96) 94 (89-99)

B6MWT (m) Mean (SD) 68.7 (41.4) 237.6 (76.6) <0.001 387.4 (113.4) <0.001
Median (min-max) 60 (5-220) 222 (40-400) 390 (70-850)

FEF =forced expiratory flow, FEV,

'Postoperative 1 week vs. postoperative 1 month.
Comparisons were performed by using Wilcoxon signed-rank test.

=forced expiratory volume in 1 s, FVC = forced vital capacity, MBS =modified Borg scale, Sp0, =

oxygen saturation, BMWT =6 min walking test.

Karakoca et al. Medicine (2018) 97:48



Efficacy and Safety of Broncho Muco
Cleaner Balloon Dilatation Therapy in COPD
(EXERTION®)

Introduction

Broncho Muco Cleaner Balloon (BMCB) dilatation therapy is
an interventional approach for patients with chronic
bronchitis-dominant COPD. The aim of this method is to
reduce mucus production by desquamation of the
epithelium with goblet cell hyperplasia in the bronchial
mucosa, promote regeneration of the epithelial surface and
achieve bronchial dilatation.

Objective

This study aimed to assess the safety and impact of the
method on exacerbations, dyspnea, exercise capacity, and
quality of life.

Methods

o Prospective interventional study
o 25 patients, 12 months
o Stage lI-IV, chronic bronchitis-predominant COPD

Inclusion Criteria Exclusion Criteria

40-75 years o GFR <30 ml/min
o >6 months no smoking o Arrhythmia, EF<45
o mMRC>2 o PABs>45 mmHg
o Optimal medical o Use anticoagulants or
treatment clopidogrel or equivalent drugs
o >3 weeks stable o 6 minutes walking test <100 m
o Completed 8 weeks o FEV,<15%
pulmonary o pCO,>55mmHg, p0O,<55 mmHg

rehabilitation

Erdogan Cetinkayal, Mustafa Cortiik!, Demet Turan?, Umut ilhan?,
Fulya Senem Karaahmetoglu?, Zeynep Betiil Ozcan?,
Barig Demirkol®

YYedikule Chest Diseases and Thoracic Surgery Education and Research Hospital - Istanbul (Turkey)
2University of Health Sciences - Istanbul (Turkey)
3Basaksehir Cam and Sakura City Hospital - Istanbul (Turkey)

Electronic pump (1.0 to 2.5 bar)
Braided Balloon Catheter

Main Finding
Conclusions

According to the results of this study, BMCB
treatment in chronic bronchitis-predominant
COPD patients is safe and reduces the perceived
severity of dyspnea, the number of
moderate/severe exacerbations and improves
quality of life. It did not cause significant changes
in pulmonary function and exercise capacity.

Procedure
Bronchoscopy

Outer diameter: 4.9 mm, working channel: 2 mm
Catheter & Braided Balloon

Length: 120 cm, outer diameter: 1.7 mm

Braided Balloon: 10 mm, 15 mm, 20 mm

Procedure: Under general anesthesia, total 3 sessions
(~60 min), 3 weeks intervals, sub segment, segment and
lobar bronchi

Results

Comparison of exacerbations, exercise capacity, pulmonary functions,
dyspnea and quality of life at pre and post-treatment

Post-treatment

Parameter Pre-treatment (n=25) 12 months, n=25 p-value
0.99+0.60 0.8910.43 0.291
<0.001
0 1
0 10
5 11
17 3
3 0
372.26 +101.43 373.44+120.48 0.420
The number of
moderate/severe 2.24+3.11 0.40 £ 0.95 <0.05
exacerbations
SGRQ (point)
Symptom score 68.47 £ 18.23 46.52 + 20.28 <0.001
Activity score 81.47 +17.96 64.72+£19.74 0.006
Impact score 51.50 + 13.73 33.93+14.87 <0.001
Total score 63.53 +12.93 45.60 + 15.33 <0.001

Complications;

v In one patient, bradycardia was observed during a
procedure that did not disturb hemodynamics.

v' There was no procedure-related mortality during the
study period.



KOAH’l Hastalar icin Mevcut ve Onerilen Cerrahi ve Bronkoskopik
Girisimlerin Genel Gérinumdu

- Kronik mukus o
Belirtiler e Alevlenmeler Nefes darligi
dretimi
. Ak:JIt ve kronik bronsit +Biiller
. .  Buller = :
Hastaliklar « Kronik bronsit o Amfi Amfizem
Mz, * Trakeobronkomalazi
* Trakeobronkomalazi
® Dev billektomi
¢ Biiylk hava yolu stenti
. « Endobronsiyal valf (EBV)
Cerrahi ve « Kriyosprey o e
Bronkoskopik i * Hedefli akciger
o * Rheoplasti denervasyonu * Termal buhar ablasyonu
Girisimler « Akciger yapistiricilari
« LVRS
o Akciger nakli
= =4 V. .

© 2025, 2026 Global Initiative for Chronic Obstructive Lung Disease



* |leri derecede amfizemli secilmis hastalarda
bronkoskopik girisimler ekspiryum sonu akciger
hacmini azaltir ve tedavi sonrasi 6-12 aylik takipte
egzersiz toleransini, yasam kalitesini, akciger
fonksiyonlarini iyilestirir.

Endobronsiyal valf (Kanit A), Coil (Kanit B), Buhar
ablasyon (Kanit B)

© 2025, 2026 Global Initiative for Chronic Obstructive Lung Disease



llerlemis Amfizemde Bronkoskopik ve Cerrahi Tedaviler

Amfizem baskin Biillektomi, ELVR veya LVRS
hiperinflasyonlu fenotip icin uygun degil

| 1
l Biyiik bil yok
_Buy l
bl ( 1

. . Akciger
Bullektomi ; ;
J Hete.rOJen Homgen transplantasyonuJ
amfizem amfizem
¢ L 4 2 L 4

-CV veya Fi+| +CV veya Fi-| - CV veya Fiﬂ + CV veya Fi i

ELVR ELVR ELVR ELVR
(EBV, LVRC, VA) (LVRC, VA) (EBV, LVRC, VA) (EBV, LVRC, VA)

LVRS LVRS LVRS LVRS

CV: Chartis tarafindan élgiilen kollateral ventilasyon , Fi+ HRCT’de fisslir blutlnlGgi >%90, Fi- HRCT’de fisstir bltlunligi <%90
ELVR: Endoskopik akciger hacim azaltici girisim, EBV: Endobronsiyal valf,BLVRC: Bronkoskopik akciger hacim azaltici coil,
VA:Buhar Ablasyon LVRS: Akciger voliim azaltici cerrahi

© 2025, 2026 Global Initiative for Chronic Obstructive Lung Disease
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