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Kullanim Alanlari

Beyin Cerrahisi
Dermatoloji
Jinekoloji

Uroloji
Gastroenteroloji
Oftalmoloji

Ik klinik uygulama kapali devre
prob beyin timorunde 1959
Rowbotham

Donum noktasi 1961 yilinda
parkinson tedavisinde ilk kez
metalik u¢ kisimli otomatik calisan
Kryocerrahi cihazinin gelismesi
olmustur. COOPER, LEE



Kryocerrahi Prensibi

Kryo-korunma Kryo-yikim

Kryocerrahi Donma etkisi ile doku hasari
 Donma hizi

 Ulasilan minimum sicaklik

* Erime hizi

 Donma-Erime siklus sayisi
« Hedef dokunun kryoya olan duyarliligi (su icerigi)

Kryo-direngli Kryo-duyarl |
(Sudan Zengin)

Sinir kilifi Tumor

Kartilaj Deri

Fibroz doku Miikoz membranlar
Konnektif doku Sinir hucreleri

Yag doku Granulasyon dokusu

Vaskuler endotelyum



Kryocerrahi Prensibi
Hucresel Hasarin Mekanizmasi

Sicakhk Hiicresel Etki

-5°C Tek bir hiicrenin sitozolik donma derecesi -2.2°C. Fakat dokuda hala
soguk sivi haldedir.

-59C--15°C  Hucre disi kristal form alir, fakat hicre ici hala sivi haldedir ve hiicre
ilir.
sik

sogumadan dana YIKICI

Sistemin tamamen kristallesmesi ve kati hal almasi

Yavas Erime  Gezici Rekristalizasyon: Buzun hticreye dogru asindirici hareketi. Hizl
erimeden daha yikici

Mazur P: The freezing of biologic systems.
Science 168:939-949, 1970



Kryocerrahi Prensibi
Hucresel Hasarin Mekanizmasi

Hacre disi sivi kristallesir Osmotik basing artar

Hucre icinden hicre disi alana sivi sifti olur

Hicre buzulmesi Hiicre ici buz kristalleri olusur.

Hicre Membran Hasari

Erime ile Hiicre disindan hiicre igine
Sivi gecisi olmasi ve hiicrenin patlamasi

HUCRE OLUMU
Rubinsky B, Cryobiology 22:55-68, 1985



Kryocerrahi Prensibi

Vaskiiler yikim alani

Kombine tedavi alani




Kryocerrahi Prensibi
Vaskuler degisiklikler

Mikrodolasim ozellikle kryo terapiye duyarhdir.
Vazokonstriksiyon, endotelyal hasar,
Artan kan vizkositesi, platelet tikacglari

Fiziki yikim alaninin ¢evresinde iskemi ve infarkt gelisir.

HUCRE OLUMU



KRYOCERRAHI| EKIPMAN

Kloro-flora- karbonlar (CFCs)
Ozon tabakasina zarar verir

Karbon dioksit (CO2)
CO2 Kkari kriyo problarini tikar (-79 °C)

Sivi azot (nitrojen) (LN2)

Nitroz oksit (NO2) En yaygin
kullanilan ajan (-89°C)




Kryoprob

Donma hizi ++++
Aktif erime +++
Kryodestruksiyon +++

islemin siiresi  +
Aspirasyon kolay
Debrisin

Cikarilmasi kolay

prob solid

e

0
+

e

imkansiz

zor
fragile




Pulmonolojide
Kryocerrahinin Kullanim Alanlari

Kryocerrahinin standart endikasyonlari Raporlanan diger kullanim alanlari
Endobronsiyal obstriksiyonlarin ¢ikarilmasi Erken havayolu kanserlerinin lokal tedavisi

Yabanci cisim RT ve KT’ ye ilave olarak

Kan pihtisi Kicguk hava yolu tm cikarilmasi (Karsinoid)

Mukus tikaci Kryodebridman/kryorekanalizasyon

Granulasyon dokusu Kryobiyopsi (Endobronsiyal/TBB)

Endobronsiyal malignitelerde palyasyon inoperabl AC CA tiimér ablasyonu (perkutan)



Benign Obstruksiyon

Yabanci Cisim
Post-transplant grantlasyon dokusu
Endobronsiyal lipom

Web-like stenoz (ana bilesenin fibrozis oldugu
kompleks benign striktlrlerde yarari yok)
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Kolayca ufalanabilen, g6zenekli biyolojik maddeler
Kan pihtisi,MUkoz plak,Yiyecekler (fistik),Hap

Kemik, Metal (igne), Dis



The role of cryotherapy for airway complications after lung and
heart—lung transplantation!

M.O. Maiwand *, K.J. Zehr, C.M. Dvyke, M. Peralta, S. Tadjkarimi, A. Khagani,
M.H. Yacoub

* Kalp-AC Transplanti olan 696 olgu

* 64 hastada Grantulasyon dokusu

e 21 olguda limeni>%50 ve AC fonksiyonlarini etkiledigi tespit
edilmis.

* 5’itrakeada, 16’s1 ana bronsda

* 17 olguya baslangic tedavisi olarak Kryoterapi uygulaniyor

* Rijid bronkoskop,Ort. islem siiresi: 20 dak

e 21 olguda tedavi sonrasi FEV1 ve FVC degerlerinde tedavi
dncesine gore sirasiyla 34 £36 %, 25 + 27% artis saptaniyor.

European Journal of Cardio-thoracic Surgery 12 (1997) 549-554



—554

lo-thoracic Surgery 12 (1997) 549

European Journal of Card
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CASE REPORT ‘ 555 1738 3536 i 2005 6194(0mine] - Tuberc Respi Dis 20147719319
Successful Removal of Endobronchial Blood
Clots Using Bronchoscopic Cryotherapy at
Bedside in the Intensive Care Unit

CEEY

G
&

TRD

Tuberculosis and
Respiratory Diseases










Endobronsiyal Malignitelerde Palyasyon
Kryoterapi (gec etki)

« Her bir yerlesimde ui¢ dondurma ve erime dongusu
 Dondurma donemi ~20 saniye
 Tum tumor yuzeyinde temas saglanmali

- Siklikla 30 veya daha fazla dongu gerekir
Sheski FD, Mathur PN.Clin Chest Med.1999;20:123-138.



TABLE 3. Cryotherapy for Central Airway Obstruction
Indication Outcome Safety

MNon resectable Central airv ombined with ad ¢ o Excellent cryotherapy,
tumor i rement in airway diameter, 6 ut radiation related
X id in 4
Non re
nchial
with

Maiwand* : s
hial tumor tysi ) p (
y bleeding,
pneumothorax
Maiwand and ) Adv d obstructive central Improvement in Excellent
: airway tumor hemoptysis, d
WHO
92 Central airway bronchial Excellent
tumor hemop dyspnea, chest pain),
controlled obstructive pneumonia

Improvem 3 : (C Excellent
obstructiv ‘ hemo
tumor
Bertoletti et al*” 18 ical endoluminal carcinoid Complete remission of disease all but 1 ~ Mechanical
who had a local recurrence at year 7 complication due to
rigid bronch
in 2 patients



Endobronsiyal Malignitelerde Palyasyon
Kryoterapi (gec etki)

Callsmalar ' MAIWAND | MARASSO | HOMASSON | MATHUR

2004 1993 1986 1996
Ulke UK italya Fransa ABD
Hasta sayisi 521 170 27 22
Malign Hasta (n) 521 170 22 20
Mean Tedavi (n) 2.4 1 1 1

Obstriksiyonun giderilme (%)

68 37
Radyolojik diizelme

Hava yolu acgikhgi NR e

Hemoptizi Kontrol (%) : 93
Dispne dizelme (%) : 81
Oksiiriik diizelme (%) . NR




Cryotherapy in Early Supe[ficial
Bronchogenic Carcinoma

Nadine Deygas, Marios Froudarakis, Gervais Ozenne and Jean-Michel
Vergnon

2001:120:26-31

35 patients

/ 3 failure

32 Complete response
0691 at 1 month \
0 dl1l
an year 2 CIS
Cryotherapy agair
8 secnnd Carcmoma* 7 recurrences '
l invasive 7735

5 mvaswe _ 6 invasive (20%)

3 CIS 1 CIS

4 * 2 Yilhk sag kalim: %62.5

> e
Cryotherapy again 4 Yillik sag kalim: %30




Kombine Tedavi

1975 yilinda Benson tarafindan
39 lokal ileri bas-boyun kanserli olguda
Kryoterapi ile kemoterapi (5-FU) sinerjistik etkili

Hipotezleri: Kryoterapinin uygulandigi tedavi alaninda
kemoterapdtik ajanlarin konsantrasyonunun arttigidir.

Bu hipotez Ikekawa ve ark. Hayvan modelinde
gosterilmistir.

Homasson ve ark. Oncesinde kryoterapi uygulanan
tumor alaninda bleomisinin konsantrasyonunun %30

daha fazla oldugunu goéstermislerdir.

Benson JW. AmJ Surg 1975; 130: 596-600.
Ikekawa S et al. Cryobiology 1985; 22: 477-483.
Homasson JP et al.Cryobiology 1992; 29: 543-548.



Initial combined cryotherapy and irradiation for
unresectable non-small cell lung cancer.
Preliminary results.

J M Vergnon, T Schmitt, E Alamartine, J C Barthelemy, P Fournel and A Emonot
Chest 1992:102:1436-1440

* 38 olgu unrezektabl KHDAK
* Once GAA rijid bronkoskop ile kryoterapi

* Son kryoterapiden 10 guin sonra FOB ile volim
degerlendirmesi

* Son kryoterapiden 15-21 Guin sonra kiratif RT

* RT den 1 ay sonra FOB ile biyopsi alinarak
rezidd timor degerlendirmesi yapiliyor.



Inclusion : 38 pts

CRYOTHERAPY

. ADoTeRT S

NRT : 17 1:9 RT:12 NRT: 0




Baslangic boyutlari benzer olan iki timaorin tedaviden 2
hafta sonraki goriinumlers

Vinorelbin

Forest V, Peoc’h M, Campos L, Guyotat D, Vergnon JM. Effects of
cryotherapy or chemotherapy on apoptosis in anon-small-cell lung
cancer xenografted into SCIDmice.Cryobiology 2005; 50: 29-37.



Bronchoscopic Cryotherapy Treatment of
Isolated Endoluminal Typical Carcinoid
Tumor

29 patients referred for bronchoscopic removal of
typical endobronchial carcinoid of the lung

Selection criteria;
Clinical presentation, CT scan,
pathologic confirmation in the
resecled specimen

2 cases of final pathology
consistent with atypical carcinoid

2 bronchectasies, therefore surgery

5 were not strictly endoluminal
disease

| had CT scan after bronchoscopy

| had lymph nodes on CT scan

h

I8 paticnts fulfilled criteria:
s  Proven typical carcinoid tumor
Strictly endoluminal tumor
Absence of lymph node or metastatic
extension
Complete excision of the lesion

Bertoletti L, Elleuch R, Kaczmarek D, Jean-Frangois R, Vergnon JM Chest. 2006 Nov;130(5):1405-11




Metodu ve Sonuclari

* Fransa’da rijid bronkoskopi ile mekanik debridman (Nd-YAG)
e Kanada grubu fiberoptik (elektrokoter)

 Tumor cikartildiktan sonra timorin tabanina kryoterapi 5
mm araliklarla 3 siklus donma/erime tim tm alanina ve timor
sinirinin 5 mm c¢evresindeki normal mukozaya

* Median takip stiresi 55 ay (10-120 ay)

18 olgudan sadece 1'de baslangic tedaviden 7 yil sonra ntks
saptanmis.

* Bronsial stenoz basta olmak tzere kryoterapi ile iliskili uzun
donemli komplikasyon gérilmemis.

Bertoletti L, Elleuch R, Kaczmarek D, Jean-Frangois R, Vergnon JM Chest. 2006 Nov;130(5):1405-11



Kryorekanalizasyon/ Kryodebridman

Donma glicii daha dusuk

Probun u¢ kismindaki gaz
kanalinin traksiyon
stabilitesi dlisuk, gaz

e kanali probun ug
e, S0 kismindan ayrilabilir.

Donma glicli daha yliksek
Yuksek Traksiyon stabilitesi

>
FLISTR rr e -'1
J!f‘e(?ﬁ}n

Cryorecanalization: a new approach for the immediate management of
acute airway obstruction. Hetzel M, Hetzel J, Schumann C, Marx N, Babiak A
J Thorac Cardiovasc Surg. 2004 May;127(5):1427-31.



TABLE 4. Cryorecanalization

References n Indication Ouicome Saflety

Hetzel 60 High grade obstructive 83% (n = 50) with complete or partial (6 mm) 6 patients with
et al?’ endobronchial tumor recanalization bleeding, treated
with APC
64 Advanced central airway Improvement in dyspnea and Karnofsky score. Insignificant bleeding
obstruction due to exophytic Complete 18.8%, partial 70.3%, no success 12%
tumor
Yilmaz 40 Advanced central airway 72.5% successful recanalization Insignificant bleeding,
et al>* obstruction due to exophytic APC used if needed
tumor




Cryorecanalization: A new approach for the immediate

management of acute airway obstruction

* 60 ekzofitik lezyonu olan ileri derecede santral
havayolu obstriksiyonu olan, dispne veya
obstuktif pn varligi

* Lokal anestetik inhalasyonu

* 8.5 mm bronkoflex tup ile entiibasyon

* Propofol ile sedasyon ve spontan solunum
* Oksijen destegi ve monitdrizasyon



e 37 (%61) olguda tam acikhk

13 (%22) olguda FOB ile kolaylikla gecilebilen rezidi
stenoz

e 10 (%17) olouida ise islem basarisiz huliinmauistur

Cryorecanalization: a new approach for the immediate management of acute
airway obstruction. Hetzel M, Hetzel J, Schumann C, Marx N, Babiak
J Thorac Cardiovasc Surg. 2004 May;127(5):1427-31.



Stent ici temizlik video

MedGate 4041 - (2138




Kryobiyopsi




L1200283
MUSTAFA

Sol alt lob apikal segmentten kaynaklanan hareketli polipoid EBL




BULGULAR - Tani — Kriyobiyopsi
5 villik deneyimimiz

T Es EBUS

Durume-islem var % zamanh  Taniya
EBUS Katki

Biyopsi +
EBUS

%
Toplam 311 289 929 52 13 302

Kriyo Bxiletani 121 109 90,1 30 115

Debulking ile tan1 181 180 99,4

Dilatasyon +
EBUS




Endobronsiyal tumorlerde Kriyo Bx - Forseps Bx

Donma Kriyo Bx  Forseps Bx
Hasta Kriyo Bx Sayisi  Sliresi  Tani Degeri Tani Degeri
Calismalar Yil  Sayisin n Saniye % %

2010 41 1 20 92,7 78,0
2010 55 89,1 65,5
Mobarak IS 2011 35 94,3 74,3
Hetzel J 2012 3,24+1,14 95,0 85,1
Jabari H 2012 90,0 66,7
Chou CL 2013 100,0 69,3
Mohamed AS 2016 95,0 80,0

El-Dahdouh S 2016 100,0 80,0

Toplam 94,5 74,9
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Endobronchial cryobiopsy or forceps

biopsy for lung cancer diagnosis

* 41 santral ekzofitik endobronsiyal lezyon
* Eszamanh 3 FB, 1 KB alindi.
 KBile 38/41 (%92.7), FB ile 32/41 (%78)
KB ile ortalama 4 kat daha buyuk o6rnek alinmis.
* FBile KHDAK tanisi konan 14 olgunun;
KB ile 9’u Squamoz, 1’i adenokanser tanisi almis

e KB uygulamasi sirasinda 2 olguya kanama nedeniyle
APC uygulanmistir.

Annals of Thoracic Medicine - October-December 2010; 5(4) 242-46



“ryoprobe biopsy increases the diagnostic yield in endobronchial

umor lesions

e 196’s1 AC CA olan toplam 296 olgu

* |lk 55 olgudan Forseps ve Kryobiyopsi alinmis.
* Sonraki vakalardan kryobiyopsi ile 6rneklem.
e |lk 55 olgu analizi;

* Kryobiyopsi ile tani basarisi 265/296

J Thorac Cardiovasc Surg. 2010 Aug;140(2):417-21. Schumann C, Hetzel J,et al.



Ewr Respir J 2012; 39: 6E5-690
DO 10.118 370903 1936.0003 2011
Copyright&ERS 2012

Cryobiopsy increases the diagnostic yield
of endobronchial biopsy: a multicentre trial

J. Hetzel, R. Eberhardt, F.J.F. Herth, C. Petermann, G. Reichle, L. Freitag,
l. Dobbertin, K.J. Franke, F. Stanzel, T. Beyer, P. Moller, P. Fritz, G. Ott,
P.A. Schnabel, H. Kastendieck, W. Lang, A.T. Morresi-Hauf, M.N. Szyrach,
R. Muche, P.L. Shah, A. Babiak and M. Hetzel

1.\- 1838 Biopsy-related bleeding for each biopsy group

Type of bleeding Forceps Cryoprobe p-value

None 91 (30.6) 59 (19.9) 0.009
Mild* 153 (51.5) 183 (61.8)
Severe’ 53 (17.8) 54 (18.2)

Data are presented as n (%), unless otherwise stated. *: no intervention: ¥: at
least one intervention for bleeding control applied.




Sonuc

* Olaganustii iyi korunmus doku ornekleri

Daha buyuk boyutlu

Daha az mekanik hasar

Daha ¢ok canli tumor dokusu

Daha iyi kalitede immiuinhistokimyasal ¢alisma



Surg Fndose
100 10 TR - 3§

How many samples would be optimal for endobronchial
cryobiopsy?

Faiih Segmen’ » Zafer Akiag® - Ayperi utiirk” - Derya Kunlgiie® -
Avdin Ydmaz® + Thrahim Onur Alici® - Funda Demirag”® « Polai Pehlivanogle®

First biopsy Second bigpsy Third biopsy Fourth biopsy
n % n % N % n %

Grade 0 46 920 46 B9 837 40 816
Grade | 3 60 3

Grade 2 1 20

Grade 3 0 0

Total 50 49

Grade 1, 2 and 3 define the bleeding which requires at least one intervention to gop

Prof. Dr. Meliha Terzioglu Bilim Odiili

1 biyopsinin (%82,0) forseps biyopsilere
(%74) astunlugu yok

3. (%93,9) ve

4. (%95,9) biyopsilerin taniya ilave katkisi
yok (p=1,000)

Ustelik 3. ve 4. biyopsiler miidahale gerektiren
kanamalari arttiriyor (Odds Ratio 2,758)




Kryocerrahi Avantajlari

Ucuz (problar yeniden kullanilabilir)
Bakim gerektirmez

Islem esnasinda giivenli oksijen destegi
Ogrenilmesi kolay (Dokuya temas)
Tanisal amacgli orneklem

Perforasyon riski yok



Kryocerrahi Dezavantajlari

Etkinin derinligi 3-5 mm ile sinirli

Yuksek derecede vaskilarize dokunun
koaglilasyonunda Lazer ve elektrokoter
kadar hizli degil

Vaporizasyon etkisi yok
Fibrotik stenozda etkisiz

GEC <TKi



TABLE 5. Percutaneous Cryotherapy

References n Indication

20 Metastatic lung tumor,
< 3 cm, life expectancy
> 1y, no extra
pulmonary metastasis

840 Patients with inoperable
non-small cell lung

Kawamura
9
et al®®

Niu et al'®

cancer (stages IIA to IV)

Qutcome

Local recurrence in 7 patients (359
1 v survival 8

Complete remission in 86
partial remission in 588 ( ). tumor
recurrence 47.2% in 34 mo follow-up

safety

Off the 22 sessions
pneumothorax in 11,
hemoptysis in &, phrenic
nerve palsy in 1

Pneumothorax (2
pleural effusion (1
hemoptysis (22.5%)

ure 2. The CT scan of one patient with lung cancer. A. Cancer prior to cryoablation; B. Percutaneous cryoablation under CT guidance; C. C

Q : D

;12



British Thoracic Society guideline for advanced

diagnostic and therapeutic flexible bronchoscop
In adUH:S November 2011 Volume 66 Supplement 3
Evidence statement

Cryotherapy has an acceptable safety profile in the treatment
of malignant endobronchial obstruction. {Evidence level 3]
Cryotherapy is effective in the treatment of malignant
endobronchial obstruction without critical airway narrowing.
(Evidence level 3)

Cryorecanalisation/cryoextraction is effective in the treat-
ment of malignant endobronchial obstruction both with and
without critical airway narrowing. (Evidence level 3]

Recommendations
Cryotherapy may be considered for tumour debulldng in
patients without critical alrway narrowing. [(Grade D)
Cryobiopsy may be considered for diagnnstic endobronchial
tissue sampling to provide large-volume specimens without
crush artefact. (Grade B)
Cryorecanalisation/crvoextraction may be considered for

tumour debullding. (Grade D




BTS guidelines

Time o0 onset

Effectiveness to
palliate symptoms

Effectiveness to
open aineay (%

superficial cancer

of action Contra-indications  Advantages Disadvantages (% patients) patients) Complications
POT Within 48 h,* Tracheal dizease Effective palliative Delaved onzet 00% 1% g0%? Fkin Burn if not
often much requires pre temt  messure for of action. protect ed
guicker or debulk endobronchial Debulking often Inttial ainway
Porphyria ainway obetruction.  required after oedema/ohetruction
Allergy to palliatie trestment Late stricture
hsematoporphyrin Skin photosensitneity Occasional
for B Bweeks major bleeding
Brachytheramy Gradual orer Prior high dose Long term palliation  Reguires specialised B3 9os®! 2% 127 78 gt 128 1E Fadiation bronchitis
dave or weeks, radistion or of symptomatic equipment and Late stenosis
occasinnally thermal laser endobronchial radiotherapist Late massive
months Tracheal disease malignancy collaboration haempty=sis
May require
pre &tent or debulk
Original Cryotherapy 1 2 weeks Can be used to Multiple 70 ogg”t R 1281 g g B0 R B eding
remowve foreign bronchoscopies Intial myperaemis
objects or required of tumour, with
mucus plogs temporary Increase
in airway obetruction
Crvo Extraction Immediate effect Effective palliation Fequires specialist = 0% 83 97% Bleeding following
of central arway equipment tumour extraction
pbetruction.
Thermal Laser Immediate i exlusive Fapid therapedtic Mot well established B3 magt® = ™ =B0% in trachea®  Smoke
Extrineic airwey effect. ae & flexible B0 TiFa for Haemorthage
COMPrESEiDN E«tensive experience  bronchoscomy more distal Hy poxia
worldwide technique; poorly lesipns” +* * 190 Alrway perforation
tolerated with Alrway fire rigk
conscious Eedation. with =a0% Fill
Difficult to treat upper
lobe |egione
Dt hermy’ Immediate effect Caution with | ez pENEive Time consuming 70 gyt e e 1 Airvay fire
Electrocadteny [ CEMa kEer Good safety profile probe in contact Contact bume
with tizsue, needs Airway perforation
frequent cleaning
ARG Immediate effect Caution with Effective in Ineffective for major 100% in g1 1% Bleeding
pacEmaker haemoptysis and debulking haemnph,rsis'u Fire
for larger aress of Late stenpeis




Malignesa Alrsay Ohirructlon

"

Sevars/Life-threan:ning

*
Flaxible Bronchoscopy | Consider Rigid Bronchoscopy |

Histodogy

ETaging ‘/
WHO Perfarmancs

| Endobrenchal

Untow rid St

Jre:-ehil u e

Endoscsgic Redaction
Ebctitst sl iy

Crpn Extraglss

¥ Corvmred Sem

Sultable for curative
ey

/ \
Ei

Corretrtional  mult- I el 2 Py
modairy reatment compromise
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T Ireatmant
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treatment l

Electrocautery APL Uncowered stent, only
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Malignant Airway Obstruction

!

Severe/Life-threatening

Mo

|

Flexible Bronchoscopy
Histology

Staging

WHO Performance

MDT

|

Suitable for curative
intent

re-evaluate

-------------------------------------------------

re-evaluate

\

Yes
Threatening

l

Consider Rigid Bronchoscopy

/

\

Endobronchial Extrinsic

------------------------------------

|

Uncovered Stent

Endoscopic Resection
Electrocautery

Cryo Extraction
Covered Stent




Suitable for curative
intent

/ \

¥Yes Mo
Threatening

| |

Conventional multi- Impending airway
maodality treatment compraomise

(=50 % stenosis) \

Yes
Threatening

}

Consider Endobronchial
Tx treatment

Consider local control Exophytic/Submucosal Hasmoptysis Extrinsic
e g, xrt

Mo endobronchial
treatment 1 ‘l’

Electrocautery

Cryoextraction a1g
Brachytherapy

PDT

Coverad stent

Uncovered stent, only
Cryotherapy if severe stenosis (>70%) with
Brachytherapy usable lung distally

# pre-stent/debulk for tracheal disease




Interventional Pulmonology
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Transbronchial Cryobiopsies for the Diagnosis
of Diffuse Parenchymal Lung Diseases: Expert
Statement from the Cryobiopsy Working
Group on Safety and Utility and a Call for
Standardization of the Procedure

Jurgen Hetzel?® Fabien Maldonado® Claudia Ravaglia¢ Athol U. Wells® Thomas V. Colby®
Sara Tomassetti Jay H.Ryuf Oren Fruchter9 Sara Piciucchi® Alessandra Dubini

Alberto Cavazzal Marco Chilosi*
Simon L.F. Walsh® Stefano Gasparini? Martin Hetzel? Lars Hagmeyer" Maik Haentschel®
Ralf Eberhardt® Kaid Darwiche' Lonny B.Yarmus" Alfonso TorregoV Ganesh Krishna"
Pallav L. Shah* Jouke T. Annema” Felix J.F. Herth® Venerino Poletti“?

Nicola Sverzellati' Dominique Valeyre™ Dimitri Leduc”

During the third international conference on “Transbronchial Cryobiopsy in Diffuse
Parenchymal Lung Disease” which tookplace on October 27-28, 2016, in Ravenna




TBCB, SLB'ye umut verici bir alternatiftir

Tani (% 50-100) ve komplikasyon orani degiskenlik

gostermektedir (pnomotoraks orani% 0'dan yaklasik olarak %
£]0))

TBCB nin standartlarinin (egitimli ekip, islemin nasil ve nerde
yapilacagi, komplikasyonlarin yonetimi) belirlenmesi islemi
kolaylastiracaktir.

Bu klavuzlar ve deneyimler islemin yapilabilirligini artiracaktir.



 TBCB nin morbiditesinin SLB ye gdre az olmasi nedeniyle
endikasyonlari daha genistir.

* Radyolojik olarak UIP paterni olsa dahi maruziyetler ve kollajen
vaskuler hastaliklar icin daha kesin veriler toplamaya olanak
saglar.

* Akut AC hasari SLB den sonra daha sik
HRCT de yeni gelisen yamasal buzlu cam
Fonksiyonel bozulma ve/veya ekzersizde artan dispne

Inflamasyon veya KL-6 gibi daha spesifik belirteclerde
yukselme



e Kotlu pulmoner fonksiyona sahip Kronik fibrozisin oldugu DPLD
hastalarda SLB dezavantajlidir. TBCB nin de klinik degeri henliz

bilinmemektedir.

* Ancak fibrozisin baskin olmadigi akut ve subakut sirecte, ac
fonksiyonlari major azalmis DPLD li hastalarda TBCB ile kesin

taniya ulasilabilir.
OP, NSIP, DAD, Lenfoma, Enfeksiyonlar,
Akut/Subakut rejeksiyon,
Hipersensivite Pnomonisi
Cevresel Maruziyet



First author [Ref.], year

Diagnostic yield

Pneumothorax

Serious
bleeding

Mortality due to AE

(in 30 days)

Cryobiopsy

Babiak [1&], 2009
Kropski [22], 2013
Fruchter [24], 2013
Yarmus [23], 2013
Pajares [28], 2014
Fruchter [26], 2014
Pourabdollah [34], 2016
Griff [30], 2014

Herndndez-Gonziles [33], 2015

Hagmeyer [32], 2016
Gershman [31], 2015
Ramaswamy [55], 2016

Echevarria-Uraga [40], 2016

Ravaglia [34], 2016
Ussavarungsi [56], 2017
DiBardino [19], 2017

Bango-Alvarez [36], 2017
Kronborg-White [57], 2017

Sriprasart [42], 2017
Ravaglia [53], 2017

=50.6%

39/41 (94%)
20/25 (80%)
40/40 (100%)

39/77 (50.6%)
51775 (68%)
21740 (52.5%)
41/52 (79%)
28/33 (84%)
23132 (72%)
7I56 (66%)
B3/85 (97%)
246/297 (BLE%)
38/74 (51%)
14/25 (56%)
91/106 (86%)
28/38 (74%)
65/74 (B7.8%)

0-26%

2 (4.89%)
0

0

1 (4.8%)
3 (89%)

2 (2.6%)
0
4(12%)
6 (19%)
15 (5%)
11 (20%)
3(3%)
60 (20%)
1(1.4%)
2(8%)

5 (4.7%)
10 (26%)
5 (7%)

7 (16%)

0-42%

3 (4%)
0

0

2 (6%)
16 (5%)
1(2%)
10 (10%)
0

9 (12%)
3 (12%)
0

3 (8%)
1(1%)
0

<2%

Forceps biopsy

Wall [58], 1981
(¥Brien [59], 1997
Berbescu [13], 2006
Casoni [60], 2008
Facciolongo [61], 2009
Tomassetti [12], 2012
Yarmus [23], 2013
Pajares [28], 2014
Pourabdollah [54], 2016
Gershman [31], 2015
Ramaswamy [55], 2016
Sheth [62], 2017

25-65%

20053 (37.7%)
29783 (34.9%)
7122 (31.8%) UIP
62/95 (65%)

13/64 (25%)
11/38 (29.1%)
14/26 (53.8%)
16/56 (29%)
13/33 (39.4%)

0-14.3%

2/52 (3.8%)
10/83 (14.3%)
0

22/1,660 (1.3%)
5164 (8%)

1/21 (4.76%)
2/38 (5.3%)

9/286 (3.15%)

0-6.0%

0

5183 (6.0%)

0

21/1,660 (1.3%)
0

0

13/288 (4.4%)

i)

= - - -

=

Surgical biopsy

Rena [63], 1999
Kreider [64], 2007
Zhang [65]. 2010
Fibla [66], 2012
Blackhall [67], 2013
Morris [68], 2014
Rotolo [69], 2015
Fibla [70], 2015
Hutchinson [4], 2016
Hutchinson [71], 2016
Ravaglia [34], 2016

>60.9%

50/58 (86%)
52/68 (76.5%)
368/418 (88.0%)
195/224 (87%)
72/103 (65.9%)
49/66 (74.29%)
154/161 (95.7%)
232/311 (74.6%)

140/ 150 (98.7%)
232/311 (75%)
A7/ 4T L)

No bleeding

=R R e [ o o o o Y = |

==l =

Up to 9%
0

368 (4.4%)
37418 (0.7%)

47103 (3.9%)
1/66 (1.5%)
4/161 (2.5%)
28 (9%)

2,051/32,022 (6.4%)

GBI2820 (2.4%)
47150 (2.7%)




 TBCB lerin %20 si tanisal degildir.
Yetersiz AC dokusu alinmistir.
Normal AC dokusu drneklenmistir.

Cok kticuk AC dokusu alinmistir ve spesifik bir taniya
gidilememistir.
 DPLD de ac biyopsisinin optimal boyutu tanimlanmamistir.

Casoni calismasinda 41.99 + 14.43 mm? tanisal oldugunu

ve her biri 5x4 mm olan iki biyopsinin 40mm? temsil ettigini
belirtmistir.

* Kryobiyopsi alindiktan sonra ilik bir suda cozindurulmelidir.



Komplikasyonlar
Kontrendikasyonlar

TBCB sonrasi baslica riskler pnédmotoraks ve kanama.

PNX 15 calisma 994 patients, ortalama 10%
12 calisma; 383 hastadan 65 vaka orta diizeyli kanama (16.9%),

Kanama diyatezi ve antikoagilan tedavi, tienopiridinler veya
diger yeni antitrombosit ilaclarla tedavi,trombositopeni <50 x
10° / L kontrendikedir.

Pulmoner hipertansiyon kanama riskini artirir ve bu nedenle
goreceli bir kontrendikasyon olarak dustnulir.

Yas sinirlamasi 6nerilmemektedir.

FVC <% 50 ve DLCO <% 35 goreceli kontrendikasyonlar olarak
kabul edilir.



TBCB nasil yapilmal

Table 2. Transbronchial cryobiopsy for diffuse lung disease: different approaches

First author [Ref.] oT RB LM NI GA+ GA/ Bronchial ~ Cryoprobe  Freezing
IV DS blocker size, mm time, s

Babiak [16] X X 2.4 4

Pajares [20] X N 2.4 3

Griff [21]

Kropski [22] 1.9 4

1.8 3

24 4
4
4

Yarmus [23] x (10) x(11)
Fruchter [24]

Fruchter [25]

Fruchter [26]

Casoni [27]

Pajares [28]

24

24

24 5/6
24 3/4
24 5/6
1.9 3/5
24 4
24 4/5
1.9 3/4

Poletti [29]
Griff [30]
Gershman [31]

Hagmeyer [32] X

<lzlz|lz<|<|=<|zZ|lzZ|z|<

Hernandez-Gonzalez [33] X X

Modified from [17]. 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.




Kryoprob nereye yerlestirilmeli




Hangi Kryoprob ve Donma Suresi

Dis capl 2,4mm ve 1,9 mm olan kryoprob

Terapotik bronkoskop, tedavi kanal capi genis olan (aspirasyon
daha iyi ve probun sttliinmesi az olur.

Ayni boyutta spesmen icin 1,9mm probun donma siresi daha
uzundur.

Donma suresi kryo sistemine gore degisebilir (ERBE CA vs.
ERBE CA II).

Islem 6ncesi su dolu kapta donma suiresi test edilmeli

Gaz olarak karbondioksit kullanildiginda 2,4mm prob 5 sn, 1,9
mm prob 7sn de etkindir.

Nitroz oksit kullanildiginda bu sireler daha kisadir.



Yeni Gelistirilen Prob

2,4 mm'lik kriyoprobun uygun sekilde yerlestirilmesi 1.9
mm'lik kriyoprobtan zordur, ¢clinki c¢ikis yolunda bir karina
tarafindan engellenme ihtimali vardir.

Birkac pilot calisma daha klc¢uk bir 1.1-mm kriyoprob

Bu prob bir kilif icinden bronkoskobun c¢alisma kanalindan
ilerletilmekte ve dondurma isleminden sonra sadece prob geri
cekilerek cikilir

Bronkoskop yerinde kalacagi icin kontrolsiiz kanamalar
azalacaktir

Ancak tanisal basarisi net degildir.



A New Tool for Transbronchial
Cryobiopsies in the Lung:

An Experimental Feasibility ex vivo Study
! Respiration 2016;91:228-234

Karl-Josef Franke® Walter Linzenbold® Daniela Nuessle® Markus EnderleP

A Randomized Contr«
Sheath Crvonrobe for

T i

.Cryoprobe

3
3

——
Figure 2 — A, a 1.1-mm mini sheath cryoprobe; B, a 1.9-mm cryoprobe
(Erbe); and C, a standard 2.0-mm biopsy forceps (Boston Scientific).



Kac Biyopsi Alinmali

Optimal biyopsi sayisi belirlenememistir. Genellikle 3-5 biyopsi

Biyopsilerin ayni lobda farkli segmentlerden alinmasi, ayni
segmentden alinanlarla karsilastirildiginda tani daha yuksek

Tanisal verim ve komplikasyon oranlari acisindan akciger
dokusunu 6rneklemeye yonelik stratejiler hala literattrde
eksik; Prospektif bir calisma yayinlanmamistir.

TBCB'nin 2 farkli lobdan alinmasini UIP'nin interlobar
heterojenligi desteklemektedir,

BT de farkli loblarda farkli paternler varsa

kriyoprobe ve bronsiyal bloker de basari ile bu loblara
yerlestirilebilyorsa



Transbronchial Lung Cryobiopsy in Diffuse
Parenchymal Lung Disease: Comparison between
Biopsy from 1 Segment and Biopsy from 2

Segments - Diagnostic Yield and Complications

Grou p A Claudia Ravaglia® Athol U. Wells9 Sara Tomassetti® Alessandra Dubini®
22 pts Respiration 2017;93:285-292

Right Lung lateral view

Ayni segmentten 4 ornek 2 komsu segmentten 2 drnek



Transbronchial Lung Cryobiopsy in Diffuse
Parenchymal Lung Disease: Comparison between
Biopsy from 1 Segment and Biopsy from 2
Segments — Diagnostic Yield and Complications

Claudia Ravaglia® Athol U. Wells9 Sara Tomassetti? Alessandra DubiniP

Table 2. Diagnostic yield according to the number of samples

Group A (N = 22 patients) Group B (N = 23 patients)

Performing only 1 sample 23% not diagnostic (5/22) 39% not diagnostic (9/23)
Combining 2 samples (from the same segment) 9% not diagnostic (2/22

Combining 2 samples (from different segments)

) 35% not diagnostic (8/23)
4% not diagnostic (1/23)

Al ve B1 bir 6rnek alindiginda %69 tanisal

 A1+A2 ve B1+B2 ayni segmentten iki biyopsi alindiginda %78

 B1+B3 farkli segmentten iki biyopsi alindiginda %96 Tanisal
(p =0.004, McNemar x 2 test)

Respiration 2017;93:285-292



Genel Oneriler

TBCB Derin sedasyon veya genel anestezi altinda yapilmahdir.

Hava yolu kontrolu icin flexibl endotrakeal tup kullanildiysa, santral hava
yollarini korumak icin, endobronsiyal blokor veya fogarty balon profilaktik
olarak kullanilmalidir. Enttibasyon rijid bronkoskop ile yapildiysa profilaktik
balon yerlestirmek yardimci olabilir ama zorunlu degildir.

Viseral plevradan 1 cm uzaklikta 3-5 biyopsi alinmalidir.
islem fluoroskopi klavuzlugunda yapilmalidir.

TBCB; TBCB‘nin kanama, pnomotoraks veya solunum yetmezligi gibi
potansiyel komplikasyonlarinin yonetiminde deneyimli girisimsel
bronkoskopistler tarafindan yapilmasi

TBCB'lerin tam anestezi destegi olan operasyon odasinda veya tuim acil
mudahale araclarinin oldugu, gerektiginde hizlica yogun bakima
basvurulabilecek bronkoskopi odasinda gerceklestiriimesi

Butlin TBCB ler morbidite ve mortalite rakamlari ile kayit edilmeli



TRANSBRONCHIAL CRYOBIOPSY (MORGAGNI H’s
RECIPE)

(=770 procedures so far)

General anesthesia (Propofol/Remifentanil)
Spontaneous breathing

Rigid Tracheochoscope (Storz 14 or 12 mm-33
cm)+fiberoptic bronchoscope (6.2 mm)

Fogarty balloon

Fluoroscopic control (+/- radial EBUS)
Cryoprobe 2.4 or 1.9 mm

A distance of approximately <= 10 mm from
the thoracic wall

The 2.4 probe is cooled for > 5-6°

The 1.9 probe is cooled for > 7-8’

la samples: it takes 20 minutes!



Iki lobdan kryobiyopsi?

Ravaglia C, et al.
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Doktoru - AYDIN YILMAZ

Klinik Bilgi : JAH7?
On Tan ;

Doku Alimig Yeri

Doku Alinig Sekli

Gdnderilen Materyal

Frozen Section Tam
Konsiltasyon Tani

Makroskopi : 1- Sol dst lob kayith: En blyGgd 4 mm capinda 3 adet dokunun tamami 3P1KTE
2- 5ol alt lob biyopsi kayith: En biyigid 3 mm capinda 4 adet dokunun tamami 4P1KTE

Mikroskopi : Sol st ve alt lob kayith materyallerden hazirlanan kesitlerde brongioller ve komsulugunda
konjesyone akciger parankimi izlenmisgtir. Parankimde dzellikle alt lob kayith materyalde

daha belirgin olmak (izere interstisyumun miksoid bag dokusu ile genislemesiyle
karakterize masson cisimleri izlenmisgtir. Trikrom boyasinda dzellikle masson cisimlerinin
bulundugu alanlarda kollojen lifler dikkati cekmistir.

Ozel Patoloji Tetkik
Tani : ORGANIZE PNOMONI, sol iist ve alt lob, transbronsial biyopsi

Makroskopi & Mikroskopi
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Tesekkiir Ederim.



