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DY & Complications

• Diagnostic yield: about 60~70%

• Complication

• Pneumothorax: 0.7~2% (chest tube insertion: 0.2~0.9%)

• Bleeding: 1.5~2.5%

• Infection: 4.5% (Pneumonia: 2.3%, lung abscess: 0.3%, empyema: 

0.3%)

• Risk factors: cavitation, low-density intralesional area on CT, airway 

segmental/subsegmental stenosis on bronchoscopy

Sainz Zuñiga, Paula V et al. Chest vol. 157,4 (2020): 994-1011.
Oki, Masahide et al. The European respiratory journal vol. 59,5 2101678.
Ali, Muhammad S et al. Respirology vol. 22,3 (2017): 443-453.
McGuire, Anna L et al. Journal of bronchology & interventional pulmonology vol. 27,2 (2020): 106-121.



Favorable Factors for High DY

• Presence of bronchus sign on CT

• Lesion size > 2 cm

• Use of guide sheath (GS)

• Solid lesions (vs. part-solid or GGN)

• Malignant histology

• Within-lesion probe orientation

Sainz Zuñiga, Paula V et al. Chest vol. 157,4 (2020): 994-1011.
Oki, Masahide et al. The European respiratory journal vol. 59,5 2101678.
Ali, Muhammad S et al. Respirology vol. 22,3 (2017): 443-453.
McGuire, Anna L et al. Journal of bronchology & interventional pulmonology vol. 27,2 (2020): 106-121.



CT Bronchus sign

Within Adjacent to Invisible

Minezawa T, Okamura T, Yatsuya H, et al. BMC Med Imaging. 2015;15:21.



Minezawa T, Okamura T, Yatsuya H, et al. BMC Med Imaging. 2015;15:21.



Axial plane Coronal plane

Minezawa T, Okamura T, Yatsuya H, et al. BMC Med Imaging. 2015;15:21.







Guide sheath (GS) technique

Kikuchi, E et al. The European respiratory journal vol. 24,4 (2004): 533-7.



With GS or without GS

Oki M, et al. Eur Respir J. 2022 May;59(5):2101678.



Oki M, et al. Eur Respir J. 2022 May;59(5):2101678.



Ultrathin bronchoscope (UTB)

• TB

• Outer diameter – 4 mm

• Working channel – 2 mm

• UTB

• Outer diameter < 3.0~3.5 mm

• Working channel 1.2 mm/1.7 mm

Oki, Masahide, and Hideo Saka. Journal of thoracic disease vol. 12,12 (2020): 7675-7682.



Frontiers in medicine vol. 7 588048. 15 Dec. 2020

Overall DY: 65.9%

‘Within’: 80.8%

‘Adjacent to’: 72.7%

‘Invisible’: 0%



Initial Hurdles in Starting rEBUS-TBLB

1. Failure to localize the target lesion (Navigation)

2. Inability to position the probe within the lesion (Orientation)



Kurimoto, N., Morita, K. (2020). To Trace the Bronchial Branch Accurately. In: Bronchial Branch Tracing. Springer





RUL apical segment



RB1
RB1a

RB1a
RB1aii

RB1aiiβ



RLL anterior segment
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LLL superior segment
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79/M

• Bronchial Branch Tracing

• RB9biβ
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Initial Hurdles in Starting rEBUS-TBLB

1. Failure to localize the target lesion (Navigation)

2. Inability to position the probe within the lesion (Orientation)



Chung C, Kim Y, Lee JE, Kang DH, Park D. Journal of Bronchology & Interventional Pulmonology. 2024 Jan;31(1):13–22.
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Adenocarcinoma with lepidic pattern

CR x2
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Adenocarcinoma

Brushing
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Small cell carcinoma

Brushing 
x2
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Adenocarcinoma, mucin producing

Brushing



Beyond the Initial Hurdles

1. Proper Orientation Achieved, But Still No Diagnosis!

2. Strategies to Minimize Complications
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Diagnostic yield of TBLC for PPLs
• Diagnostic yield (2021~2023): 89.9-91.5%

• Additional diagnostic yield (DY)

• Matsumoto Y, et al. (2021) (n = 257)

• 8.6% (81.3% → 89.9%)

• ‘Adjacent to’ / ‘Within’: 14.9% / 3% (p = 0.001)

• Bronchus sign (-) / (+): 15.4% / 6.3% (p = 0.011)

• Nakai T , et al. (2022) (n = 139)

• 76.3% (FB) / 81.3% (TBLC) / 89.9% (Total)

• ‘Adjacent to’: conventional biopsy 67.4% vs. cryobiopsy 81.9% (p = 0.019)

• ‘Within’: FB 94.2% (49/52) vs.  cryobiopsy 84.6% (44/52) (p = 0.18)

• Chaeuk Chung, et al. (2024) (n = 199)

• 65.3% (FB) / 84.4% (TBLC) / 91.5% (Total)

• ‘Adjacent to’ / ‘Within’: 29.9% / 25.2% (p = 0.003)

Matsumoto Y, et al. Diagnostic Outcomes and Safety of Cryobiopsy Added to Conventional Sampling Methods: An Observational Study. Chest. 2021;160(5):1890-901.
Nakai T, et al. Safety profile and risk factors for bleeding in transbronchial cryobiopsy using a two-scope technique for peripheral pulmonary lesions. BMC Pulm Med. 2022;22(1):20.
Kim, Soo Han et al. “The Additive Impact of Transbronchial Cryobiopsy Using a 1.1-mm Diameter Cryoprobe on Conventional Biopsy for Peripheral Lung Nodules.” Cancer research and treatment, Nov. 2022
Chaeuk Chung, et al. Diagnostic Value of Transbronchial Lung Cryobiopsy using an Ultrathin Cryoprobe and Guide Sheath for Peripheral Pulmonary Lesions. J Bronchol Intervent Pulmonol. (2023)



EBUS-GS-TBLB + conventional FB

• Additional diagnostic yield: 14.5% (8/55)

• Fluoroscopy-guided TBLB

• 4.8 mm bronchoscope (BF-Q290; 

Olympus)

• Lesion size: 28 mm

• Solid nodule: 81.8% (45/55)

• ‘Within’: 32 (58.2%)

Park, Sojung et al. “Diagnostic yield of additional conventional transbronchial lung biopsy following radial 
endobronchial ultrasound lung biopsy for peripheral pulmonary lesions.” Thoracic cancer vol. 11,6 (2020): 1639-1646.



Pneumothorax



85/M





79/M



Reversed B-line???



Thank you for your attention

rahm3s@gmail.com
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