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Evaluating the efficacy of thin convex probe endobronchial ultrasound bronchoscope in 
cadaveric models

This summary refers to a clinical study conducted with a non-CE-certified prototype product that is not commercially available in its tested form. The findings are based on this prototype and may not 
fully reflect the features or performance of a further developed CE-certified product that is now commercially available on the market.
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Study Design:

Objective
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This study aimed to compare the accessibility and puncturing ability of a Thin Convex Probe (TCP)-EBUS prototype with those of an existing Convex 
Probe (CP)-EBUS in cadaveric models.

Pre-Clinical Cadaver Model Evaluation

• Study was conducted by 10 bronchoscopists using two cadaveric models (Model A: women > 90 
years; Model B: men > 90 years)

• 20 simulated lesions (10 in segmental bronchial area; 10 in subsegmental bronchial area)

• Olympus TCP-EBUS Prototype (BF-Y0095) – Outer diameter: 5.9 mm; 
Maximum upward angulation: 170°

• Olympus EBUS Scope (BF-UC190F) – Outer diameter: 6.6 mm; Maximum upward angulation: 160°
• Olympus ViziShot 2 (25-gauge needle)

• Reach (measured by bronchial generation; counts start with the main bronchus as the first 
generation, with each bifurcation adding a step)

• Puncture success rate
• Operability, including maneuverability, endoscopic visibility, bronchial tree selectivity, ease of 

puncture, and echographic needle visibility was measured via survey by a 5-Point Likert Scale

Characteristics
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Number of Cadavers

N = 2

Number of Interventional 
Pulmonologists

N = 10
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Puncturing Success Rate

• TCP-EBUS: 60.0% vs. CP-EBUS: 85.0% in the segmental bronchial areas (P < 0.001)
• TCP-EBUS: 38.9% vs. CP-EBUS: 84.4% in the subsegmental bronchial areas (P < 0.001)

TCP-EBUS achieved significantly higher puncture success rates for simulated lesions compared to CP-EBUS. 
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• TCP-EBUS had a higher success rate only in the right middle lobe at the segmental level (P < 0.001).
• At the subsegmental level, TCP had higher success rates in all lobes except the right lower lobe (P = 0.23).

TCP-EBUS demonstrated variable success rates depending on the bronchial generation and lung region.
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(1/3): Puncturing Success Rate by Lobe
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TCP-EBUS showed significantly greater accessibility (P < 0.05) in 13 out of 19 segmental bronchi, reaching generation 4.2 (SD 0.8) 
in Right Bronchus 10 vs. 3.3 (SD 0.7) by CP-EBUS.

Bronchial generation count*

Segmental 
bronchi TCP-EBUS CP-EBUS P-Value Significance

Mean ± SD Mean ± SD

Right Upper 
Lobe

RB1 3.4 ± 0.7 2.6 ± 0.5 0.023 YES
RB2 3.0 ± 0.7 2.4 ± 0.5 0.058
RB3 3.3 ± 0.5 2.6 ± 0.5 0.008 YES

Right Middle 
Lobe

RB4 3.1 ± 0.7 2.2 ± 0.4 0.027 YES
RB5 3.7 ± 0.5 2.5 ± 0.5 0.011 YES

Right Lower 
Lobe

RB6 3.3 ± 0.7 2.8 ± 0.4 0.025 YES
RB7 2.7 ± 0.5 2.3 ± 0.5 0.046 YES
RB8 2.9 ± 0.7 2.6 ± 0.7 0.257
RB9 3.7 ± 0.7 3.2 ± 0.8 0.129

RB10 4.2 ± 0.8 3.3 ± 0.7 0.047 YES

Left Upper 
Lobe

LB1+2 3.2 ± 0.4 2.1 ± 0.3 0.002 YES
LB3 3.4 ± 0.7 2.3 ± 0.5 0.005 YES
LB4 3.1 ± 0.3 2.3 ± 0.5 0.011 YES
LB5 3.9 ± 1.0 3.5 ± 0.5 0.336

Left Lower 
Lobe

LB6 3.1 ± 0.9 2.5 ± 0.5 0.059
LB8 3.9 ± 0.6 2.9 ± 0.9 0.026 YES
LB9 3.7 ± 1.0 3.5 ± 0.5 0.527

LB10 3.5 ± 0.7 3.1 ± 0.6 0.046 YES
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(2/3): Bronchial Generation Reached

*Generation one is defined as the main bronchus, with each bifurcation increasing the count by one.
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TCP-EBUS demonstrated better maneuverability, endoscopic visibility, ease of puncturing, and echographic visibility (P < 0.01) 
(survey among bronchoscopists).

Parameter CP-EBUS TCP-EBUS P-Value

Median (IQR) Median (IQR)

Maneuverability for peripheral bronchus insertion 2.0 (1.0 – 3.0) 4.0 (4.0 – 5.0) 0.005

Endoscopic visibility of the entire bronchial lumen during insertion 1.5 (1.0 – 3.0) 3.0 (3.0 – 4.0) 0.011

Bronchial tree selectivity to reach the lesion 2 (1.0 – 3.0) 3.5 (2.0 – 4.0) 0.006

Ease of puncture 3.2 (2.4 – 3.7) 4.0 (3.6 – 4.4) 0.004

Echographic visibility of the needle during puncture 3.0 (2.0 – 4.0) 4.0 (3.0 – 5.0) 0.019

Note: All 10 participating pulmonologists participated in the survey and rated each attribute on a Likert scale rating from 1 (not satisfied) to 5 (fully satisfied). 
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(3/3): Operability (Survey)
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No complications related to TCP-EBUS during insertion or needle puncturing occurred. 

• The investigators observed no complications in the two cadavers related to TCP-EBUS insertion or needle puncture, including device 
failure, bronchial wall damage, or other procedural issues.
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TCP-EBUS has the potential to broaden the clinical indications of EBUS-TBNA by facilitating the diagnosis of peripheral intrapulmonary 
lesions.

• TCP-EBUS demonstrated better accessibility into bronchi compared to CP-EBUS.

• It showed significantly enhanced puncture capability in segmental and subsegmental bronchial regions.

• TCP-EBUS has the potential to diagnose more distal intrapulmonary lesions than CP-EBUS.

• With its extended reach, TCP-EBUS may theoretically access segmental (Station 13) and subsegmental (Station 14) lymph node 
stations.

A thinner EBUS-Scope enhanced both accessibility and puncture success in segmental and subsegmental bronchial regions 
compared to a standard EBUS-Scope.
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First cadaver model evaluation:

• Prior evaluation of the thin EBUS scope 
involved ex-vivo and animal models (pigs).

• Pigs have anatomical differences and stiffer 
bronchial walls.

• Ex-vivo models are not fixed within the rib 
cage, which can overestimate or 
underestimate bronchoscopic accessibility.

• Limited number of cadaveric models: Has unlikely 
captured the full variability in lung size and anatomy.

• Cadaver to Real-Patient generalization: 
Bronchoscope can be pushed in a cadaver model, 
unlike in a patient. Overestimation of bronchial 
generations reached.

• Limited number of lesions: Puncturing ability was 
not assessed in all segmental bronchi.
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CP Convex Probe

EBUS Endobronchial Ultrasound System

TBNA Transbronchial Needle Aspiration

TCP Thin Convex Probe
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This Study Overview is intended for educational and informational purposes only. It 
provides an objective summary of data from a single publication. It does not 
constitute a comprehensive literature review and should not be interpreted as a 
substitute for evaluating the full body of evidence on the topic. For complete 
methodology, results, and context, please refer to the original publication. 

https://doi.org/10.1097/lbr.0000000000001015

Link to Publication

Link to Publication

S00785EN V01  • 09/25

Olympus Medical Systems Corporation financially supported the research and supplied the prototype 
for the Thin Convex Probe EBUS Scope.

As medical knowledge is constantly growing, technical modifications or changes of the product design, product specifications, accessories, and 
service offerings may be required. Medical devices listed may not be available for sale in all countries. 
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