
Transbronchial Lung Cryobiopsy

: The heat is on in Korea !
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경기관지 폐냉동생검 (VOTE)

• 1. 경기관지 폐냉동생검이 간질성폐질환 환자
의 진료에서 필요하다고 생각한다

• 2. 경기관지 폐냉동생검을 우리 기관에서 시행
할 의향이 있다

• 3. 경기관지 폐냉동생검의 실행에 대해 궁금하
고, 정보 및 경험을 공유하는 것이 필요하다고
생각한다



경기관지 폐냉동생검



경기관지 폐냉동생검



Interstitial lung disease 

Clin Chest Med(2021) 42;229-239



Diagnosis of ILD

Clin Chest Med(2021) 42;229-239

v Dynamic integration of clinical, radiologic, and pathologic 

data (Not exclusively on the pathologic pattern)

• New drivers – HRCT and multidisciplinary approach

• Problem of lung biopsy

• Clinical data may change the diagnosis (NSIP)

• Observer variation among pathologists and frequency of 

indeterminate pathologic diagnosis

However, lung sampling is often indicated and needed to help the 

specific cause and deferential diagnosis of the disease in hope of 

initiating treatment that can arrest or slow its progression

In international guideline, the committee recommended lung biopsy in 

some patients with probable UIP pattern on HRCT and patients with 

other than UIP on HRCT

Importance of lung biopsy; not MDD without histopathologic sample

VATS: gold standard



Systemic Review of TBLC (2022)

AnnalsATS 202102-198OC

39 studies (2013 ~2020)

5 prospective and 35 retrospective

Fluroscopy – 100%

General Anesthesia – 18 (46.2%)

Deep Sedation – 18 (46.2%)

Both of GA/DS – 3 (7.6%) 



Diagnostic yield

AnnalsATS 202102-198OC

Diagnostic Yield

80%



Pneumothorax

AnnalsATS 202102-198OC

Pneumothorax

8%

Time of chest tube 
drainage à similar to 

time after VATS

High risk
UIP histopathology
Fibrotic reticulation

Close to pleura



All type of bleeding

AnnalsATS 202102-198OC

Bleeding

30%

Severe bleeding 

à Very rare
à usually well controlled 

endobronchial blockers
à even death if no blockers



Baseline characteristics

Characteristics All patients (n=27) 
Age, years 65.1 (63.0-71.0)
Male 20 (74.1)
Body mass index (kg/m2) 25.1 (22.5-28.4)
Ever-smokers 20 (74.1)
Pack-years 40.0 (26.3-48.8)
BAL

WBC (x106) 1100.0 (400.0-1900.0)
Macrophage (%) 69.5 (48.0-90.0)
Neutrophil (%) 5.5 (2.3-26.3)
Lymphocyte (%) 8.0 (4.0-22.3)

Pulmonary function test
FVC, % predicted 78.0 (66.0-92.0)
FEV1, % predicted 84.0 (76.0-100.0)
DLco, % predicted 63.0 (48.0-69.0)

Six-minute walk test
Distance (m) 480.0 (445.5-544.5)
Initial SpO2 (%) 96.0 (95.5-97.5)
Nadir SpO2 (%) 92.0 (87.0-95.0)

On submission



Details of TBLC

Characteristics
Hospital length of stay (day) 3.0 (3.0-4.0)†

Fogarty catheter 2 (7.4)
Univent endobronchial tube 25 (92.6)

7.0 Fr 10 (40.0)
7.5 Fr 15 (60.0)

Flexible bronchoscopy 27 (100)
Cryoprobe

1.7 mm (disposable) 15 (55.6)
1.9 mm (reusable) 12 (44.4)

Duration of procedure (minutes) 20.0 (15.0-30.0)†
Biopsy location

RLL 17 (62.9)
LLL 10 (37.1)
B8* 33 (63.5)
B9 18 (34.6)
B6 1 (1.9)

Characteristics
Number of specimens 2.0 (2.0-2.0)†

Biopsy size (cm)

Smallest axis diameter 0.3 (0.2-0.3)†

Largest axis diameter 0.5 (0.5-0.7)†

Bleeding

No bleeding 10 (19.2)

Mild bleeding 19 (36.5)

Moderate bleeding 20 (38.5)

Severe bleeding 3 (5.8)

Pneumothorax 7 (25.9)

Chest tube drain (+) 2 (7.4)

Chest tube drain (-) 5 (18.5)

Pneumonia 0 (0.0)

Acute exacerbation 1 (3.7)

Death 0 (0.0)



Deep sedation vs G/A

Deep sedation

• Midazolam (2~5mg IV) + Fentanyl (50~100mcg IV) + PRN adding
• Flexible bronchoscopy room or hybrid room with 

fluoroscopy guidance
• E-tube + Fogarty balloon catheter
• No anesthesiologist

• Short procedure time (10~30min)
• Short recovery time



Deep sedation



Deep sedation



Clinico-radiologic-histopathologic analysis and result of MDD

Characteristics N (%)
Radiologic pattern

UIP 1 (3.7)
Probable 9 (33.3)
Indeterminate UIP 9 (33.3)
Alternative UIP 8 (29.7)

Histopathologic pattern
UIP 0 (0.0)
Probable UIP 5 (18.5)
Indeterminate 9 (33.3)
Alternative 13 (48.2)

Specific alternative pattern
Smoking related ILD 6 (22.2)
NSIP 3 (11.1)
Inhalation injury 2 (7.4)
PPFE 1 (3.7)
Lung cancer 1 (7.7)

Characteristics N (%)
Final MDD diagnosis

IPF 9 (33.3)

Smoking related ILD† 7 (25.9)

NSIP 5 (18.6)

Unclassifiable ILD* 4 (14.8)

PPFE 1 (3.7)

Lung cancer 1 (3.7)

Treatment

Pirfenidone 11 (40.7)

Steroid 11 (40.7)

Immunosuppressive drug 4 (14.8)

No treatment 5 (18.5)



Single center experience of TBLC in Korea

• 27 patients

• Decision of TBLC and final diagnosis by MDD 

• General anesthesia in operation room

• Flexible bronchoscopy (4mm)

• Fluroscopy guidance with endobronchial balloon blocker

• TBLC team: Two pulmonologist (1 intervention specialist) and 3 nurses 

• Median duration of procedure and hospitalization – less than 30minutes and 

3days

• Final diagnostic yield – 85.2%

• Manageable complications



Single center experience of TBLC in Korea

Limitations of our study (experiences)

• Lack of UIP and probable UIP (5/9)

• Diagnostic yield – no comparison (VATS) / no interdisciplinary 

discussion
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• Diagnostic yield – no comparison (VATS) / no interdisciplinary 

discussion

• Similar complication profiles though small numbers of cases 

(or learning curve) 

• Adequate sample quality

• Additional diagnostic role of indeterminate/alternative pattern
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• Adequate sample quality

• Additional diagnostic role of indeterminate/alternative pattern



Medical Costs after January 2022



CASE 1
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2020.01.08 96 96 528
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Transbronchial lung cryobiopsy



Sample quality - A
Peri-lobular fibrosis, Fibroblastic foci

No honeycombing
Probable UIP with high confidence (A)



Final diagnosis by MDD



CASE 2



Chest X-ray



Pulmonary function test
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Histopathologic analysis



Histopathologic analysis



ANA Negative

ANCA Negative

Anti CCP Ab 1.3

RA < 10

KL-6 2620.5

Auto-antibody & Rheumatology consultation 

2620.5
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Final diagnosis by MDD

• Clinical diagnosis of other institution – IPF on pirfenidone

• Radiologic diagnosis – probable UIP vs fibrotic NSIP

• Histopathologic diagnosis – alternative (NSIP)

• Final diagnosis – NSIP (not IPF)

• Treatment: pirfenidone à corticosteroid combined with 

immunosuppressant agent



CASE 3



Radiologic findings



Pulmonary function test

6MWT Initial SpO2(%) lowest
SpO2(%) Distance(m)

2021-12-01 94 84 555
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Histopathologic analysis



Histopathologic analysis

TBLC 2021.12.03 

Lung, A, B8a, right
Intra-alveolar fibrosis with alveolar septal elastosis,
consistent with pleuroparenchymal fibroelastosis

Lung, B, B9a, right
Intra-alveolar fibrosis with equivocal septal elastosis

Lung, C, B9b, right
1. Mainly peribronchial tissue
2. Small amount of lung parenchyma showing perilobular fibrosis



Final diagnosis by MDD

• Clinical diagnosis – PPFE (rapid progression)

• The reason of pathologic exam – evaluation of lower lung 

pattern for considering use of antifibrotic agent

• Histopathologic analysis – PPFE

• Final diagnosis – PPFE c lower lung involvement (PPFE 

pattern)



Radial endobronchial ultrasonography 
combined with TBLC in ILD

J.Clin.Med. 2021;10:2857

Eosinophilic pneumonia Sarcoidosis



Radial endobronchial ultrasonography 
combined with TBLC in ILD

BMJ Open Resp Res 2021;8:e000826

Normal lung Dense sign Blizzard sign



Radial endobronchial ultrasonography 
combined with TBLC in ILD

BMJ Open Resp Res 2021;8:e000826

Blizzard sign with a whitish acoustic shadow 
of air-containing lung tissue



TBLC: The heat is on in Korea ???

• Surgical lung biopsy in Korean patient with IPF

• The proportion of surgical lung biopsy in other study 

• Role of HRCT
• Low rate of surgical lung biopsy in Korea (HP?)

Tuterc Respir Dis 2022;85:185-194

~ 2012 31.9%

2012 ~ 2015 20.5%

2016 ~ 15.3%



TBLC: The heat is on in Korea ???

• Decision of performing histopathologic analysis by VATS or TBLC 

à based on local availability and expertise, benefit-risk assessments, and 

patient preference following informed consent

• Learning curve of TBLC in ILD 

à Training ( self-training, fellowship training, procedure course/work-shops, and 

training in experienced center)

• Pathologic analysis and final decision by MDD

à Sharing of experience (radiologic-histopathologic diagnosis)



Summary

• TBLC: The heat is on in Korea !!!

• TBLC: The heat is on in Korea ???

• TBLC methods

• Hurdles in Korea

• Undiagnosed ILD by TBLC à VATS or TBLC again ?

• Training and Experienced center 

• Safety ≥ Diagnostic yield
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