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Lecture Outline

1. Bronchoscopic Cryotherapy의기본원리
Joule-Thomson · Freeze-Thaw · Cryoextraction · Probe 종류

2-1. Cryoextraction for Blood Clot / Foreign Body
ICU·ECMO에서의응급기도확보

2-2. Peripheral Lung Biopsy with Cryobiopsy
r-EBUS · Robotic · ENB와의결합

2-3. Mediastinal LN Biopsy via EBUS-guided Cryobiopsy
Lymphoma · Sarcoidosis · 분자검사

2-4. Lung Cancer Cryoablation
Transbronchial · Cryo-Immunotherapy

2-5. Malignant CAO Cryorecanalization
즉시효과 · cartilage 보존



P A R T  1

기본원리
Basic Principles of Bronchoscopic Cryotherapy



Cryotherapy의역사와현재의위상

1968

Rigid bronchoscope를통한
endobronchial cryosurgery가

최초보고

2004

Hetzel:
Cryorecanalization 개념

2009

Babiak:
TBCB 기법정식도입

2021–23

Landmark RCTs
(Zhang ERJ, Fan Lancet)

2024

Transbronchial
cryoablation FIH

진단 (Diagnosis)
Cryobiopsy:
ILD, PPL, Mediastinal LN

치료 (Therapy)
Cryoablation,
Cryorecanalization

응급 (Emergency)
Cryoextraction:
blood clot, foreign body

DiBardino DM, et al. Ann Am Thorac Soc 2016;13(8):1405-1415.  ·  Babiak A, et al. Respiration 2009;78(2):203-208.



Joule-Thomson Effect

압축가스의단열팽창 → 극저온

원본이미지영역

Cryoprobe system schematic
Cryogen tank → Console → Transfer line → Probe tip

with Joule-Thomson nozzle

출처: DiBardino DM. Ann Am Thorac Soc 2016;13(8):1405-1415, Figure 1
(ATS 저작권 — 직접삽입시사용권확인필요)

사용가스별도달온도

N₂O (Nitrous Oxide)

−89.5°C
표준 cryoprobe (Erbe 등)

CO₂

−78.5°C
일부 single-use probe

Liquid N₂ (LN₂)

−196°C
Spray cryotherapy (truFreeze)

고압가스 → 좁은오리피스 → 단열팽창 → 열흡수 → 급격한온도강하

DiBardino DM, et al. Ann Am Thorac Soc 2016;13(8):1405-1415.  ·  Thomas R, Phillips MJ. ERS Monograph 2017, Ch.10.



Multimodal Cell Death

직접손상

Direct Injury

세포내·외 ice crystal 형성

세포소기관파괴

막파열 — 즉시효과

허혈성괴사

Vascular Injury

국소 vasoconstriction

Microthrombosis 형성

Delayed ischemic necrosis

면역학적효과

Immunologic

동결로손상된세포항원노출

antitumor immune response 유발

(cryoimmunotherapy의이론적근거)

약 90% 세포사멸을위한기준 ·  −40°C 이하, 분당 −100°C의빠른동결, 느린해동, 반복 freeze-thaw cycle

DiBardino DM, et al. Ann Am Thorac Soc 2016.  ·  Velez A, et al. Front Immunol 2023;14:1203539.



조직감수성 — Cryotherapy의안전성비결

Cryosensitive (감수성 ↑)

수분·혈관풍부

종양조직 (highly vascular)

Granulation tissue

점막 / 내피세포

신경 (nerve fiber)

피부 / 점막상피

Cryoresistant (저항성 ↑)

수분·혈관적음

Cartilage (기관연골)

지방조직 (adipose tissue)

결합조직 / 섬유화조직

Nerve sheath (신경외막)

Fibrosis tissue

임상적의의 :  기관지 cartilage가보존되므로 thermal modality(laser, electrocautery)에비해 perforation, stricture 위험이현저히낮음

DiBardino DM, et al. Ann Am Thorac Soc 2016.  ·  Mathur PN, et al. Chest 1996;110:718-723.



두가지핵심기법

① Freeze-Thaw Method

(Cryodevitalization)

Probe를병변에접촉 → 1-3분동결 → 자연해동 → 반복

즉시효과없음 — 1-2주후조직괴사·박리

재시술이필요할수있음

응급기도폐쇄에는부적합

적용: superficial tumor, granulation tissue, CIS

② Cryoextraction / Cryoadhesion

(En-bloc removal)

Probe 동결후해동전빠르게후퇴

동결조직이 probe에부착되어함께빠짐

즉시적효과, en bloc 제거가능

적용: cryobiopsy, blood clot/foreign body 제거,

cryorecanalization (malignant CAO)

Hetzel M, et al. J Thorac Cardiovasc Surg 2004;127(5):1427-1431.  ·  Hetzel J, et al. Respiration 2008;76:193-197.



Cryoprobe의종류와특성

직경 Working Channel 주요용도 특징

1.1 mm
single-use

≥ 1.2 mm
mini-scope, GS, EBUS

Peripheral cryobiopsy
EBUS mediastinal cryobiopsy

가장유연 · GS 호환
검체 GS 통해회수가능

1.7 mm
single-use

≥ 2.0 mm
표준진단용 scope

ILD cryobiopsy
peripheral pulmonary lesion

최근 ILD biopsy 표준
(Hetzel 등)

1.9 mm
reusable

≥ 2.6 mm
Therapeutic scope

ILD cryobiopsy
peripheral pulmonary lesion

전통적 ILD probe
larger sample

2.4 mm
rigid/flex

Therapeutic
Rigid scope 내부

Cryorecanalization
Central tumor

Largest sample
강력한 cryoadhesion

Erbe Elektromedizin GmbH specifications.  ·  Steinack C, et al. Respiration 2025;104(8):603-614.
ERBE USA. ERBECRYO® 2. 2023.



Freezing Duration
검체크기를좌우하는핵심변수

검체크기영향인자

Probe 직경 ↑ → 큰검체

Freezing time ↑ → 큰검체

Contact pressure ↑

Tissue water content (vascular tissue ↑)

Trade-off

너무길면 → bleeding · pneumothorax 위험 ↑

너무짧으면 → 검체부적절, 진단율 ↓

Hetzel J, et al. Respiration 2020;99(3):248-256.  ·  Maturu VN, et al. Lung India 2023.

Probe ILD (TBLC) PPL Mediastinal LN 

1.9 mm

reusable

5 – 7초

CHEST 2020 guideline
Ing animal study: 최적 3초

3 – 5초

ILD보다짧게적용
(조직수분함량차이)

N/A

EBUS working channel에
삽입불가

1.7 mm

single-use

5초

Koike J Thorac Dis 2025
(n=25, 안전+진단충분)

4 – 6초

Steinack RCT 2025
(Respiration, n=54)

데이터제한적

1.1 mm vs 1.7 mm RCT
진행중 (중국다기관)

1.1 mm

single-use

6 – 8초

Jilin Univ 2025 (n=52)
검체 5mm, severe bleeding 3.8%

7 – 10초

Steinack RCT 2025
Kho: mean 6초 (3 passes)

3 – 5초

Kho 2024: 최적 3–4초
Kamath review: median 4초
2–3 cryo-passes 권장

Koike. J Thorac Dis 2025.  ·  Steinack. Respiration 2025;104(8):603-614.  ·  Kho. Sci Rep 2024.  ·  Kamath. Mediastinum 2025;9:5.  ·  Maldonado. Chest 2020;157:1030.

Trade-off  ·  Probe가작을수록긴동결필요하나합병증↓  

Mediastinal LN은 LN 내시간최소화가핵심 (짧은동결 + 빠른후퇴)



Respiration 2022;101:299–306.

Prospective randomized parallel-group study

1.9-mm cryoprobe -> ILD TBLC

총 100명을 25명씩 4군으로배정→ freezing time 3, 4, 5, 6초



Respiration 2022;101:299–306.

Diagnostic yield of MDD → showing no significant differences among 4s, 5s, 6s groups

Freezing time 증가→ grade 2 이상의 bleeding risk 증가

we recommended 4s as the initial freezing time of TBCB



ERJ Open Res 2024; 10: 00506-2023.

ERJ Open Res 2024; 10: 00506-2023

Research letter/short report

Retrospective, single-centre

69 cases using the 1.1-mm ultrathin cryoprobe → rEBUS-guided PPL-TBCB 

81 cases using the 1.9-mm reusable cryoprobe → rEBUS-guided PPL-TBCB 



ERJ Open Res 2024; 10: 00506-2023.

1.1mm cryoprobe



ERJ Open Res 2024; 10: 00506-2023.

1.1mm cryoprobe



ERJ Open Res 2024; 10: 00506-2023.

1.1mm cryo-biopsy for PPL → freezing time 6초전후, 3회이상 pass를권유 (1.9mm에상응하는 outcome)



Respiration 2025;104:603–613.

Single-centre, investigator-initiated, open label, randomised trial

Forcep & Cryobiopsy with a 1.1-mm (freezing time 7–10s, n=29)  or 1.7-mm cryoprobe (freezing time 4–6s, n=25) 



Respiration 2025;104:603–613.

1.1-mm (freezing time 7–10s)  

vs 1.7-mm (freezing time 4–6s)

→ diagnostic yield, specimen quality, molecular 

pathology suitability, bleeding 면에서유의한차이가

없었다.



P A R T  2 - 1

Cryoextraction

Blood Clot · Foreign Body — Bedside Lifesaver



응급기도폐쇄에서 Cryoextraction의역할

적응증

Endobronchial blood clot

Tenacious mucus plug

Foreign body (수분함량 ↑)

Plastic bronchitis cast

Aspirated food / pill

기존도구의한계

Forceps — clot fragmentation

Suction — rebleeding 위험

Snare/Basket — 곡면적용어려움

Rigid bronchoscope — 즉시준비어려움

Cryoextraction의장점

En-bloc 제거 (cryoadhesion)  ·  Bedside flexible bronchoscopy 가능 ·  ECMO 환자에서도안전 ·  동결시 vasoconstrictive hemostasis 효과

Sriratanaviriyakul N, et al. J Bronchology Interv Pulmonol 2015;22(4):288-293.  ·  Schmidt LH, et al. J Thorac Dis 2019;11(11):4319-4327.



J Bronchol Intervent Pulmonol 2015;22:288–293

Retrospective chart review

38 cryotherapy sessions performed on 30 subjects



Sriratanaviriyakul N. J Bronchology 2015.  



Sriratanaviriyakul N. J Bronchology 2015.  



시술술기와주의점

시술절차

1. Probe tip을 clot/이물에직접접촉

2. N₂O 분사 → −90°C까지 5–10초동결
adhesion 확인

3. Bronchoscope과 probe 함께
빠르게후퇴 (en bloc)

4. 필요시반복
(Schmidt: 27 sessions 중 7회반복)

Probe  ·  1.9 또는 2.4 mm flexible (대용량 WC 필요)

주의사항

Massive hemoptysis 후안정화된 clot 제거시
→ Rebleeding 가능
→ APC, electrocautery, balloon tamponade 준비필수

식도인접부위에서깊은동결시
→ Fistula 위험

병행요법 (Multimodality)
→ Cryoextraction + APC 조합으로

massive bleeding + clot 동시처리

Schmidt LH. J Thorac Dis 2019.  ·  Mahanani DA, et al. Respir Med Case Rep 2016;19:74-77.



Case #1 : 67/F    blood clot extraction 

2026.4 
STEMI with Acute HF -> PCI, VA-ECMO

VA-ECMO → weaning
: hemoptysis, Lt. lung total atelectasis

SpO2 80~85%  (ventilator FiO2 1.0)

→일요일아침응급 BFS 의뢰됨



Case #1 : 67/F    blood clot extraction 

BFS
Total obstruction by blood clot in Lt. main bronchus

SpO2 80~85%  (ventilator FiO2 1.0)
E-tube 7.5mm

VV-ECMO ??     시술대기시간 vs  빠른재개통가능할듯?

E-tube change (8.0mm) ??    Arrest risk



Case #1 : 67/F    blood clot extraction 

그냥 Cryo-extraction try !!



Case #1 : 67/F    blood clot extraction 

Blood clot extraction시 E-tube tip에걸려 Rt. main bronchus도막음

→ SpO2 측정되지않음.. impending arrest



Case #1 : 67/F    blood clot extraction 

Lt. side down position & ambu bagging
→ cryo-extraction in Rt. main bronchus



Case #1 : 67/F    blood clot extraction 

Successful cryo-extraction in Lt. main bronchus



Case #1 : 67/F    blood clot extraction 

Successful cryo-extraction in Lt. main bronchus

→ 예상치못한응급상황이발생할수있으니, 시술전가능한조치는다시행을하는것이좋다!!
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Peripheral Lung Cryobiopsy

with r-EBUS · Robotic · ENB



PPL 진단의미충족 needs

Forceps Biopsy의한계

Small specimen — 약 4 mm³

Crush artifact 빈발

Eccentric / adjacent lesion 진단율 ↓

분자검사부적합률 ↑↑

EGFR / ALK / ROS1 / PD-L1 fail 다발

Cryobiopsy의강점

360°동결 — eccentric/adjacent 채취가능

검체크기 4–15배 (Chung: 60 vs 4 mm³)

Crush artifact 거의없음

NGS / IHC / PD-L1 모두충분

분자검사적합성 ↑↑

Kim SH, et al. Cancer Res Treat 2023;55(2):506-512.  ·  Arimura K, et al. Respir Investig 2019;57:150-156.

LDCT 폐암검진시대 ·  SPN 발견 ↑↑ → 진단정확도 + 분자검사충분량요구폭증



Retrospective study
Conventional biopsies + Cryobiopsy vs   Conventional biopsies

Chest. 2021 Nov;160(5):1890-1901.



Chest. 2021 Nov;160(5):1890-1901.



Chest. 2021 Nov;160(5):1890-1901.



Overall diagnostic yield was 89.9% (81.3%+8.6%)

“adjacent to” →진단율의이득이가장크다
(69.4% vs 84.3%)

Chest. 2021 Nov;160(5):1890-1901.



Hemorrhage grade 

Mild: blood suctioning required for < 1min 

Moderate: suctioning required for > 1min, repeat wedging of the bronchoscope, or 
the application of cold saline, diluted vasoactive substances, or thrombin

Severe: selective intubation needed for < 20 min

Life-threatening: persistent selective intubation, or emergency care required.

Chest. 2021 Nov;160(5):1890-1901.



Single-center prospective study
PPLs <30 mm were enrolled
1.5-mm forcep biopsy vs   1.1-mm cryo-biopsy   → Rapid on-site cytologic evaluation of touch imprint cytology (ROSE-TIC)

Transl Lung Cancer Res 2025;14(12):5273-5282.



Transl Lung Cancer Res 2025;14(12):5273-5282.



Transl Lung Cancer Res 2025;14(12):5273-5282.



Transl Lung Cancer Res 2025;14(12):5273-5282.

FB only와 비교하여 CB 추가 시 diagnostic yield가 20% 상승 (60% → 80%)



Transl Lung Cancer Res 2025;14(12):5273-5282.



Transl Lung Cancer Res 2025;14(12):5273-5282.

FB → non specific  +CB → ADC  



Transl Lung Cancer Res 2025;14(12):5273-5282.



Transl Lung Cancer Res 2025;14(12):5273-5282.

Hemostatic strategies : two-scope method, tube wedging, and non-intubated CB method.



Oki et al. BMC Pulmonary Medicine (2022) 22:361.



Oki et al. BMC Pulmonary Medicine (2022) 22:361.

전신마취나 rigid bronchoscopy 없이 conscious sedation에서 transnasal로시행가능하다는장점!!



Oki et al. BMC Pulmonary Medicine (2022) 22:361.



Oki et al. BMC Pulmonary Medicine (2022) 22:361.



Respiration 2023;102:503–514.



Respiration 2023;102:503–514.

It was frozen for 2 or 3 s for the frozen tissue specimens to pass through the 2.0-mm working channel [8, 9]. The 
freezing time for the initial cryobiopsy was set at 2 s and increased to 3 s depending on the amount of specimens 
obtained.
The tissue specimens attached to the frozen tip were collected by the assistant by extracting the cryoprobe through 
the working channel, while the operator wedged the bronchoscope into the peripheral bronchus and fixed it in place.



Lung (2022) 200:737–745.

Retrospective analysis of 120 peripheral pulmonary lesions 

Biopsied via robotic bronchoscopy using needle aspirate, forceps, and cryobiopsy



Lung (2022) 200:737–745.

Cryobiopsy 단독으로 진단된 % → 약 18%



Lung Cancer 196 (2024) 107967.

Retrospective cohort study 

256 patients, with a combined 284 procedures, and 324 nodules sampled.

Biopsied via robotic bronchoscopy using needle aspirate, cryobiopsy



Lung Cancer 196 (2024) 107967.
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Mediastinal Cryobiopsy

EBUS-guided TBMC — Lymphoma & Sarcoidosis



Respiration 2024;103:752–764

EBUS-TBNA의제한점!!

Lung cancer 진단에는우수하나 lymphoma or benign 

disease 진단에는제한점이많다.

: lung cancer는 cytology에서명확한 malignant cell만

보여도진단이가능한경우가많지만,

lymphoma or benign disease는림프절 architecture의

손실, 세포분포및특이적인조직학적 pattern 

확인이어려움.



Mediastinum 2024;8:30.



Mediastinum 2024;8:30.

Step 1: the planning (select the best place, choose it wisely)

Wall에가장가까운 LN의 level을찾는다.

접근난이도 : 쉬움 → 어려움

11L, 11Ri, 7, 11Rs, 4R, 2L, 2R, 10R, 10L, 3p, 4L



Mediastinum 2024;8:30.

Step 2: the puncture (the first puncture will guide the rest of the process)

22G SonoTip TopGain crown-cut needle 권고 :  더 뚜렷한 puncture trace 확인 가능



Mediastinum 2024;8:30.

Step 3: “the tunnel”    : 검체채취보다 cryoprobe 삽입로확보가목적

• 같은위치에서두번째 TBNA를시행→ mucosa–submucosa–lymph node capsul을통과하는 tunnel을만든다

• Aspiration은하지않는다!! Why?> proximal lymph node 부위의 trauma와 bleeding을줄이기위해서

• 8–12회정도 needle movement

• 이후 needle 길이를약 1 cm 줄여 proximal capsule 부위에집중

• needle이저항없이들어갔다나올수있으면 capsule이충분히열렸다고판단



Mediastinum 2024;8:30.

Step 4: the cryobiopsy

• needle trace와 broken capsule을초음파로다시확인

• 1.1 mm cryoprobe를 EBUS bronchoscope working channel로삽입

• EBUS scope lever를 neutral position  →3–5초 freezing 

• Cryoprobe와 EBUS scope를함께빼면서 frozen tissue를회수



Mediastinum 2024;8:30.

Step 4: the cryobiopsy

• 3 samples per station : 1st distal area → 2nd medial area → 3rd capsule 근처 proximal area 



Mediastinum 2024;8:30.

Step 4: the cryobiopsy

Freezing time: 3–5초권장

6초이상 freezing을하면 sample size가더증가하지않고, pneumothorax나 pneumomediastinum 위험이증가



Mediastinum 2025;9:6.



Mediastinum 2025;9:6.



Mediastinum 2025;9:6.

Sarcoidosis yield
Zhang et al. 100% vs 66% 
Fan et al. 100% vs 75% 
Cheng et al. 92% vs 75%

Lymphoma yield
Zhang et al. 88% vs 13% 



Mediastinum 2025;9:6.

Complications

The most common complication was bleeding. Most studies reported minor bleeding (grade 0–1). 

Pneumothorax or pneumomediastinum was another reported complication noted on post-procedural
radiography. These occurred at a rate of <2% and resolved without further intervention. 

None of the above complications were statistically significant compared to the control group, suggesting 
that cryobiopsy offers no significant additional procedural risk.
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Cryoablation for Lung Cancer

Transbronchial Approach + Cryo-Immunotherapy



Lung Cancer Cryoablation의 Rationale

적응증

수술불가/거부 Stage IA NSCLC

Oligometastasis / 다발성 cancer

ILD 동반폐암 (수술/RT 부담)

재발성 lesion 반복적용가능

Percutaneous의한계

Pneumothorax 25–34%

Hemothorax / 늑간동맥손상

흉벽·종격동인접안전성문제

Needle tract seeding (드묾)

Transbronchial Cryoablation의장점

흉막보존 (pneumothorax ↓↓)  ·  Day-care 외래시술가능 ·  Multiple lesion 복수 ablation  ·  RFA/MWA와달리항원보존 (cryo-immunology)

Velez A. Front Immunol 2023;14:1203539.  ·  Hinshaw JL. J Vasc Interv Radiol 2010;21:1424-1428.



Gu C. Thorax 2024;79(7):633-643.  · .

stage IA peripheral lung cancer or metastases

1.9-mm thin flexible cryoprobe

CBCT-guided transbronchial cryoablation

first-in-human 연구



Gu C. Thorax 2024;79(7):633-643.  · .



Gu C. Thorax 2024;79(7):633-643.  · .



Gu C. Thorax 2024;79(7):633-643.  · .



Gu C. Thorax 2024;79(7):633-643.  · .

9 patients, 9 lesion→ transbronchial cryoablation을시행

stage IA peripheral lung cancer or pulmonary metastasis 

수술이어렵거나수술을거부한환자

navigation bronchoscopy, radial EBUS, cone-beam CT 유도

첫 4명은안전성을고려해 7분 freezing + 3분 thawing  →이후 freezing time을 10분



Gu C. Thorax 2024;79(7):633-643.  · .



Gu C. Thorax 2024;79(7):633-643.  · .

2 exhibited incomplete ablation and subsequent local 
progression at 6 months

→ Technical efficacy at 3 months : 77.78% (7/9)
→ disease control rate of 100% at 3 months

No postprocedural complications were observed.



P A R T  2 - 5

Cryorecanalization

Malignant Central Airway Obstruction



Malignant CAO의임상적부담

진행성폐암의약 30%에서 central airway 침범 ·  dyspnea, post-obstructive pneumonia, hemoptysis

치료옵션 장점 단점

Mechanical debulking 즉시효과 출혈, 천공위험

Laser / Electrocautery 즉시효과, 정밀 Airway fire, cartilage damage

APC 표면출혈제어 표면효과만, 가스색전

Cryorecanalization 즉시효과 + cartilage 보존 출혈 7-10%, hemostasis 필요

Stent Extrinsic compression 해결 Granulation, migration

Ernst A. Am J Respir Crit Care Med 2004.  ·  Ost DE. Chest 2015;148:450-471.
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Retrospective, single-center study at Asan Medical Center, Seoul, Republic of Korea, from January 
2009 to December 2020

J Korean Med Sci. 2023 Aug 14;38(32):e244.
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Conclusion

• MCAO 환자들에 대해 Moderate sedation, flexible BFS를 통해서도 효과적이고

상대적으로 안전하게 cryo-recanalization 시행할 수 있다.

• distal airway atelectasis or extensive airway invasion (>2cm) 있더라도 cryo-

recanalization을 시도해 볼 수 있다. (distal airway atelectasis 존재시 출혈 위험도는 오히려 낮음)

• DM, respiratory failure before BC가 있는 경우 bleeding risk가 높을 수 있으니

주의할 필요가 있다.

J Korean Med Sci. 2023 Aug 14;38(32):e244.



Case 2 : 86/M    dyspnea aggravation  1MA, HFNC



Case 2 : 86/M    dyspnea aggravation  1MA, HFNC



Case 2 : 86/M    BFS, Lt. main



Case 2 : 86/M    Cryo-extraction #1, Lt. main



Case 2 : 86/M    1D after cryorecanalization #1  
→ Room air, improved dyspnea

before 1D after



Case 2 : 86/M    BFS Cryo-extraction → report

포르말린에고정된작은흰색연조직여러개, 1.8 x 1.5 cm임. (김연주)

Results of immunohistochemical stain;
CD56: positive, focal scattered
P40: positive 
Thyroid transcription factor-1: negative 
ALK(D5F3): negative

1HE)
Diagnosis: Bronchus, left main, bronchoscopic biopsy;

Non-small cell carcinoma,
favor Squamous cell carcinoma

----------------------------
Result of PD-L1 (SP263) test; 
- Expression level: <1% positive in tumor cells 



Case 2 : 86/M    Cryo-extraction #2, Lt. main, after 1W



Case 2 : 86/M    Cryo-extraction #2, Lt. main, after 1W

LLL (sup./basal) 



Case 2 : 86/M    1D after cryorecanalization #2

before 1D after



Case 2 : 86/M    Multidisciplinary approach 

#. NSCLC, Lt. main bronchus involvement, SqCC, cT4N2M0, stage IIIB 

→고령으로 CCRT는불가능함, 환자의의지와활동도에따라 palliative thoracic RT (30Gy/10fx or 
50Gy/20fx or 60Gy/30) 선량결정

→보호자분최종적으로방사선치료 refuse (이유: radiation esophagitis risk 및고령으로원하지않으심) 



Case 2 : 86/M    1M opd f/u → f/u loss

Before discharge 1M



Case 2 : 86/M    14M later

외래경과 : 내과호흡기·알레르기 (2025-02-21) 
소견및계획 > 
소견

Lt lung total atelectasis 소견으로 cryo-recalalization 후
NSCLC (2023/12/05), sqamous cell carcinoma 진단받고
RT 권유드렸으나 refuse 하신분

감기및 dyspnea로이번주월요일한국병원에서 CT 시행하고약
처방받으셨으나, dyspnea & hemoptysis 호전없어내원함. 

지난주까지는특별한증상없이잘계심. 



Case 2 : 86/M    14M later



Case 2 : 86/M    14M later

ICU 전동하고 intubation 후 cryo-recalalization 권유

→보호자분원하시나환자분강력하게거부하시고자의퇴원하심



Case 3 : 68/F      dyspnea

#1. Leiomyosarcoma, Lt.ovary
s/p TAH with BSO (2021.1.8): pT2bN0 (15x11cm, 30/10HPF, rectal serosa +) 
s/p Adjuvant AI #6 (2021.2.16~6.3) 
sequential pelvic IMRT, 50.4Gy/28fx (2021.6.28~8.3) 
--> Recur (lung, Lt.ovary, p-seeding, bone) 
s/p palliative RT to Lt.4th rib, 35Gy/10fx (2022.12.9~12.22) 
s/p palliative AI #5 (2023.1.6~4.30) : PD 
s/p Pazopanib (2023.5~2023.12): PD 
s/p Gemzar/Docetaxel #4 (2023.12.29~2024.3.14): SD (slowly progression. lung) 
s/p Halaven #5 (2024.5.8~8.7) : SD (mixed R) --> PD (lung) 
** Halaven 1level DR since 4th cycle 
s/p Nivolumab+Ipilimumab #4 (2024.9.11~11.13): PD (lung) 
ON VIP #1 (2024.12.6) with neulapeg refund 

최근항암에불응성으로 2025년 3월부터는 Hospice care 중

평소에는일상생활모두가능하고, 숨찬증상없으신분

일주일전부터 dyspnea, 내원당일 dyspnea 급격히악화되어 ER 내원하심

→ HFNC 적용 → intubation



Case 3 : 68/F      

MCAO in Rt. main & LLL bronchus



Case 3 : 68/F      

MCAO in Rt. main bronchus, endoluminal type



Case 3 : 68/F   1st Cryo-extraction      

Cryo-extraction  in Rt. main bronchus



Case 3 : 68/F   1st Cryo-extraction      

Cryo-extraction in LLL basal trunk



Case 3 : 68/F      

Room air, DOE (-), 걸어서퇴원하심



Case 3 : 68/F    1M later      

1달뒤 : dyspnea (-), 80% 정도의 re-obstruction in Rt. main bronchus



Case 3 : 68/F    1M later      

Cryo-extraction  in Rt. main bronchus   

→ Palliative RT to Rt.main bronchus lesion, 30Gy/10fx (2025.5.14-5.27)



Case 3 : 68/F      

Lung & liver metastasis with ascites → rapid progression

#3 Cryo-extraction
2M later

#4 Cryo-extraction
3M later

#5 Cryo-extraction
4M later



Case 3 : 68/F      

5M later → expired d/t hepatic failure 



Thank You
Questions & Discussion


