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Introduction - Cryotherapy

* Cryotherapy

i £ &2 = L (faster freeze rate)2t =2 85l & (slower thaw rate), &Z -5l

T=7|(freeze-thaw cycle)2| BtES &S50 MZE mj1|St= 7| 2K LHA]

- Cryotherapy: B H0|| CHSH freezing/thawing cycles BHE 5|0
o~

- Cryoextraction/recannalization: cyoprobe0f| ' ZtE|0f U=
A KA



Introduction - Cryotherapy

* Equipment: Cryogen + Cryomachine

e 1A1| EH(ERBECRYO®) 2k1| Ci (ERBECRYO2®)

Cryogen
Size of Probe 1.9 / 2.4 mm 1.1 / 1.7 /24 mm
Thaw rate Slow Fast

Flexible Cryoprobe, 00 1.1 mm, length 115 m Flexible Cryoprobe, 0D 1.1 mm, length 1.15 m
{with oversheath, 00 2.6 mm, length 817 mm) [with oversheath, OD 2.6 mm, length 757 mm)
No. 20402-401 Ne. 20402-402

Flexible Cryoprobe, 0D 1.7 mm, length 115 m
Nao. 20602-410

H i

Flexible Cryoprobe, 0D 2.4 mm, length 115 m
No. 20402-411

- Ann Am Thorac Soc 2016;13(8):1405 - Provided by ERBE®
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Introduction - Cryotherapy

1.7mm cryoprobe

2.4mm cryoprobe
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Cryotherapy for benign

central airway lesions



Cryotherapy for benign lesions

 Endobronchial foreign body removal

 Foreign body
 Broncholith

« Blood clot

* Post intubation stenosis (combined with laser or alone)

 Low grade /Benign endobronchal tumor
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Case1 - Foreign body removal

« 56/F, Foreign body aspiration (4 days ago)
OLt XA Huf A distal airway2 & &
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Case1 - chest PA

09/28/2021
14:41:23

BF-170290

Scope size: 5.9/6.0
Channel: 3.0
Serial No.. 2021825

SW1: Freeze

SW2: US Freeze
SW3: Enhancement
SW4: NBI

SW5: Dual Focus




Case1 - Cryoextraction
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0973042021 - ‘ 0943072021
10:16:37 } 3 - S 10:18:04

mEE/--- iy p EEE/ -
0/1 i | 0/1
Eh:A3 Ce:0 3 Eh:A3 Ce:0
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D.0.B.: - D.0.B.:
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Case2 - Blood clot removal

« 53/M, Hemoptysis (6 days ago)

*RCCE 97H & Lt. radical nephrectomy A|&H
163 1& RCC recur2 SYLYL =8 8l AKX |2 &

LR 62 HFE A TASHY 4ot El= Y22 ER W#
‘ER &= 2 respiratory failure= intubation & ICU



Case2 - Cryoextraction
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Cryotherapy for benign lesions

* Post intubation stenosis (cryotherapy alone)

INTERNAL @ MEDICINE

| CASE REPORT (]

Recurred Post-intubation Tracheal Stenosis Treated with
Bronchoscopic Cryotherapy

Ye-Ryung Jung, Joon Tack Jeong, Myoung Kyu Lee, Sang-Ha Kim, Suk Joong Yong,
Seok Jeong Lee and Won-Yeon Lee

.

;

Figure 1. (A, B) Initial tracheal computed tomography shows luminal narrowing of the trachea - Internal Med 201655(22)3331
where the narrowest diameter=3.8 mm. ! )



Cryotherapy for benign lesions

« Post intubation subglottic stenosis (combined with laser)

ORIGINAL ARTICLE WILEY

Effective treatment of post-intubation subglottic stenosis in
children with holmium laser therapy and cryotherapy via flexible
bronchoscopy

Anxia Jiao"" | Fang Liv""" | Andrew D. Lerner’ | Xiaochun Rao'” | Yan Guo™ | Chenfang Meng"’ | Yuena Pan"’

Gan Li'" | Zheng Li’ | Fang Wang" | Jing Zhao™ | Yuyan Ma'” | Xicheng Liu'* | Xin Ni"* | Kunling Shen™

Prospective, single center, Beijing
July 2014 ~ Dec 2016

Holmium laser + Cryotherapy
Success rate: 93.8% (15/16)

Average number of procedures: 4.88

- Pediatr Invest 2019;3(1):9



Case3 - Benign tumor
« 77/M, RML atelectasis (incidental finding)

LR 270 M EFRAOA == ™ Aot 852 X-ray0| A O] &4
HAO 2 AATt chest CTOH Al RML endobronchial lesion &

=l atelectasis 2712 = EIRAOA 7| 2X[E BAF & & AAL Al
2 LipomaZ TG

‘RML endobronchial mass M7 {50 22 Lj_Ie
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Sex: Age:
D. O. Birth:
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Cased - chest PA, outside BFS
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Case3d - chest CT




Case3 - Cryoextraction
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Case3 - chest PA, f/lu BFS (4 wks)
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Cryotherapy in malignant

Central airway lesions



Cryotherapy in malignant lesions

« Treatment of superficial endobronchial malignancy

« Palliation of central airway obstruction (CAQO) in advanced

malignancy



Classification of MCAO

Intrinsic Stenosis Extrinsic Stenosis Mixed Stenosis
* Intrinsic (endoluminal)
.. : Al G
 EXxtrinsic (extraluminal) 3 <

* Mixed i

Purely Extra-luminal Extra-luminal
endoluminal tumor causing tumor causing -
. tumor without mass effect mass effect
— ImpaCt on therapeLItIC approaCh breach of but no and endoluminal
the cartilage endoluminal involvement
involvement

- A. Ernst and F.J.F. Herth (eds.), Principles and practice of interventional pulmonology. Springer 2013.




Each case on this slide is an individual case
and do not fully reflect all patients’ cases

AMC Cases

* Intrinsic : 70s/M NSCLC, SqCC
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The contents herein are the speaker’s own opinions and do not necessarily represent the opinions of company.




Cased4 - MCAO

« 71/M, RLL atelectasis with pleural effusion
7| X pneumoconiosis2 HIX| HANA f/u stEH 2oz

L #1537 Al chest CTO|M RBI endobronchial masst
RML, RLL atelectasis 27192 F/EQ|8 LI &Et
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Cased - chest CT
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Cased4 - Cryorecannalization
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Case - cryotherapy
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Cased4 - f/lu chest CT for RT




RESEARCH ARTICLE Open Access

Factors affecting survival in patients with ®
endobronchial malignant mass after B
flexible Bronchoscopic cryotherapy: a

cohort study

Fu-Tsai Chung***"'®, Chun-Liang Chou'**', Yu-Lun Lo?, Chih-Hsi Kuo, Tsai-Yu Wang?, Chun-Hwa Wang?’,
Hung-Yu Huang'?, Horng-Chyuan Lin?, Chih-Hao Chang'?, Chung-Shu Lee'?, Hao-Cheng Chen'” and

Shu-Min Lin®
Table 3 Complications and outcomes after cryotherapy (n = 67)
» 2007-2012, Taiwan Complicaions
. Minor bleedi 14
- Retrospective cohort study e
Major bleeding 0
° 63 patleﬂts Multiple procedures necessity 12
. P horax® 0
* Primary lung cancer: 47 neamomore
Outcomes
* Bleeding complication: 20.9% Symptoms relief 56
performance status improverment 49
Received further chemotherapy 43

“Those listed include complications reported from literature even without
occurrence in this study

- BMC Pulmonary Medicine 2019;19:101



RESEARCH ARTICLE Open Access

Factors affecting survival in patients with ®

endobronchial malignant mass after B
flexible Bronchoscopic cryotherapy: a

cohort study

Fu-Tsai Chung***"'®, Chun-Liang Chou'**', Yu-Lun Lo?, Chih-Hsi Kuo, Tsai-Yu Wang?, Chun-Hwa Wang?’,
Hung-Yu Huang'?, Horng-Chyuan Lin?, Chih-Hao Chang'?, Chung-Shu Lee'?, Hao-Cheng Chen'” and
Shu-Min Lin*
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Fig. 1 Proportion of patients having received chemotherapy and
cryotherapy (......... ) and patients having received cryotherapy only
{ ) traced using the Kaplan-Meier method. Median, 472 vs.

169 days; log-rank test, p= 0.02; hazard ratio, 0.3% 95% confidence
interval, 0.16-0.89

Table 4 Factors for survival, by multivariate analysis (n =67)

OR 95% Cl p
Minor bleeding 1.2 0.27-5.27 0.87
Multiple procedures necessity 0.37 0.1-1.92 021
Symptoms relief 13 02-113 0.89
Performance status improved after cryotherapy* 3.7 1.2-10.7 003
Ability to receive further chemotherapy after cryotherapy with improvement of performance status * 43 14-13.7 002

Abbreviations: OR odds ratio, CI confidential interval

*p < 0.05 - BMC Pulmonary Medicine 2019;19:101



Table 1. Cryotherapy for malignant central airway obstruction: a summary of the case series level evidence available describing the

success of cryotherapy in malignant central airway obstruction

Study

Mathur et al. (2)

Walsh et al. (35)

Marasso et al. (38)

Maiwand (39)

Maiwand (40)

Maiwand et al. {41)

Hetzel et al. (19)

Schumann ef al. (22)

Inaty et al. (42)

Year N

1996 20
1990 33
1993 234
1986 75
1999 153
2004 476
2004 60
2010 225
2016 88

Type of Procedure

Airway Obstruction

Flexible, repeat bronchoscopy 18720 (90%), complete removal of

1=2 wk after probe
cryotherapy

Rigid, repeat bronchoscopy
2-4 wk after probe
cryotherapy

Rigid, repeat bronchoscopy
6-8 d after probe
cryotherapy

Rigid, repeat bronchoscopy
at 2, 4, and 8 wk after
probe cryotherapy

Rigid, repeat bronchoscopy
2 wk after probe
cryotherapy

Ftigid. repeat bronchoscopy
wh after probe

cryotherapy

Flexible, single session of
cryorecanalization

Flexible, 193/225, rigid,
317225, single session
of cryorecanalization

Rigid, cryorecanalization
with concomitant
procedures

tumor, 1217 (71%), improved
dyspnea; &5, improved hemoptysis

26/33 (79%), initial overall subjective
improvement; 20026 (77%),
improved obstruction; 6/9 (67 %),
improved hemoptysis; 7/29 (24%),
improvernent in FEV, and FVC; 622
(27%), improvement in EMWT®

78115 (68%), improved atelectasis;
58/62 (94%), improved hemoptysis;
87107 (81%), improved dyspnea;
120/168 (71%), improved
oxygenation”

20/33 (61%), improved stridor;
23/31 (74%), improved dyspnea;
1111, improved hemogptysis;
6075 (B0%:), improved cbstruction

85/133 (64%), improved dyspnea;
82/120 (68%), improved cough;
51/55 {93%), improved hemoptysis;
average increase in FEV,,110 mI%;
average increase in FVC, 90 mi*

301/436 (59%). improved cough;
278/469 (59%), improved dyspnea;
138180 (76%), improved
hemoptysis; average increase in
FEV;, 90 ml*; average increase in
FVC, 130 mf*; improvement in
mean Karnofsky score

50/60 (83%), complete or partial
resclution of cbstruction (37/60
complete resolution)

205/225 (91 %), improvement in
condition' and/or ability to
clear secretions

B83/88 (94%), complete or
partial resclution of obstruction
after first procedure

Safety

1 cardiac amest

Mo complications

Mot reported

Mo complications

3/153 (2%). bleeding;
1/153 (0.7 %),
preumothorax

0.7%, bleeding; 0.1%,
pneumcthorax; 0.9%,
respiratory distress®

Mo major complications;
6/60 (10%), bleeding
treated with APC

Mo major complications;
28/225 (12%), mild or
moderate bleeding”

Case =enes included 68
cases of benign airwvay
obstruction; 6/156
(total cohort) with moderate
bleeding controlled with
APC andfor electrocauteny

- Ann Am Thorac Soc 2016;13(8):1405



Cryotherapy in malignant lesions

« Complication rate: 0~50%

Table 2. Complications of endoscopic cryotherapy

Year Author Occurrence
2008 Jung et al. [13] 2/4
2007 Beeson [14]

2006 Berotoletti et al. [15] 2118
2005 Asimakopoulos et al. [9] 35/329
2004 Hetzel et al. [16] 10/60
2004 Maiwand et al. [17] 49/521
2001 Deygas et al. [18] 0/35
2001 Noppen et al. [19] 012
1999 Maiwand [10] 11/153
1990 Walsh et al. [22] 0/33
1986 Homasson et al. [23] 2127
1986 Maiwand [24] 0/75

Complications

Treatment

al emphysema, hemoptysis
age, subcutaneous emphysema
age, atrial fibrillation, dyspnea

ige

sis, atrial fibrillation, dyspnea

age, pneumothorax, anesthesia

ion

Controlled by conservative management

Controlled by conservative management

Controlled by conservative management

Controlled by conservative management

Controlled by hemostasis with nlasma

beamer

Table 3. 30-day mortality after endoscopic cryotherapy

Transientand n Year

2005
Controlled by ¢ 2004
1999
1986
Transient 1981

Author Occurrence (%)
Asimakopoulos et al. [9] 9/32 (2.4)
Maiwand et al. [17] 71512 (1.2)
Maiwand [10] 0/153 (0.0)
Homasson et al. [23] 1127 (3.7)
Sanderson et al. [25] 2128 (7.1)

- Korean J Intern Med 2011;26(2):137



Cryotherapy in
South Korea
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Summary

« Bronchoscopic cryotherapy is an efficient and relatively safe
Interventional procedure for patients with benign and malignant

central airway diseases.

« Itis necessary to select appropriate patients in consideration of the

predicted effect and complication risk.
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