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Complication Rate (Overall)

• Total Nodules: 225

• Monitoring: Up to 7 days post-procedure

• RAB: 4.4% (5/113) vs. CT-TTNB: 17% (19/112)

• p-value: 0.002 (TTNB has significantly higher complications)
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Complication Rate

• Hemoptysis

• RAB: 1 moderate case

• CT-TTNB: 1 mild case

• Pneumothorax requiring admission or chest tube

• RAB: 4 cases / n=113 (3.5%)

• CT-TTNB: 18 cases / n=112 (16.1%)

• Multivariable Logistic Regression Analysis

• RAB: OR 0.19 (95% CI 0.05–0.62, p ≤ 0.001) vs. CT-TTNB: OR 5.2 (95% CI 

0.06–0.75, p ≤ 0.001)
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Cone beam CT (CBCT)
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Feature CBCT MSCT
X-ray Beam Type Cone-beam Fan-beam

Detector Type 2D Flat Panel Detector 1D Detector Array

Image Acquisition C-arm rotates around a stationary patient Helical scan with patient table movement

Z-Dimension Definition Defined by detector size Defined by table movement

Scan Time 3-20 seconds Less than 0.4 seconds per rotation

Spatial Resolution Similar to MSCT Similar to CBCT

Contrast Resolution Lower than MSCT Higher than CBCT

Image Calibration Non-calibrated grayscale values Calibrated Hounsfield Units (HU)

Standardized Lung Window Not possible Possible

Motion Artifacts
More susceptible due to longer acquisition ti
me

Less susceptible due to fast acquisition

Artifacts from Metal Objects More pronounced due to scatter radiation Less pronounced

Radiation Dose Measurement Air Kerma (Kar) and Dose Area Product (DAP) Effective Dose (E)

Typical Effective Dose (mSv) 0.98 - 3.32 mSv per acquisition Similar to CBCT low-dose protocols

Collimation for Dose Reduction Possible; can reduce dose significantly Not typically used

Use in Bronchoscopy Primarily used for intraprocedural guidance
Limited use; challenging due to patient positioning 
in the gantry
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Cryobiopsy



Transbronchial lung cryobiopsy (TBLC)

• Forceps TBLB vs. Transbronchial lung cryobiopsy (TBLC)
• Larger tissues / Less crushing artifact

• Additional diagnostic yield for peripheral pulmonary lesions (PPLs)

• 1.1 mm cryoprobe
• Excellent flexibility

• With 1.95 mm guide sheath (GS) in 2.0 mm working channel

Forceps biopsy         Cryobiopsy
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Purpose

- Importance of tissue acquisition in lung cancer
- Common reasons for biopsy failure: insufficient tumor cells, inadequate tissue quality
- Limitations of robotic bronchoscopy in sampling peripheral pulmonary nodules
- Evaluation of the 1.1-mm cryoprobe’s 360-degree tissue acquisition capability

Methods
- Study Population: 112 patients with 120 peripheral pulmonary nodules
- Techniques Compared: Needle aspiration, forceps biopsy, cryobiopsy
- Key Analyses: Diagnostic yield and molecular marker adequacy

Results

- Overall Diagnostic Yield: 90%
- Cryobiopsy-exclusive Diagnoses: 18%
- Molecular Marker Analysis: 100% adequacy in cryobiopsy samples
- Digital Imaging Analysis: Cryobiopsy provided superior tissue quantity and quality compared to needle 
aspiration and forceps biopsy

Conclusion
- Combination of robotic bronchoscopy and 1.1-mm cryobiopsy is safe and effective
- Yields more diagnostic tissue than conventional methods
- Improved tissue acquisition for extraluminal lesions adjacent to the airway
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Complication
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Meta-analysis
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Therapeutic Applications
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Summary of RAB

• Enhanced Diagnostic Yield

• DY: RAB ≈ CT-TTNB

• Safety: RAB > CT-TTNB

• Adjunctive Techniques

• CBCT and aFluoroscopy: Enhances real-time navigation / Confirm biopsy device / Overcome CT-

body divergence

• 1.1-mm cryoprobe: Additional DY / Improve tissue acquisition quality

• Therapeutic Potential

• Dye marking / Fiducial marker

• Tumor ablation

• AI, ROSE…



Thank for your attention

rahm3s@gmail.com
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