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Objectives

Endobronchial Ultrasound in Lung 
Cancer Diagnosis  

EBUS scopes 

EBUS in the Era od Molecular Testing 
and NGS

Future of Lymph node Sampling 



“Everything we see hides another thing; we always want to see what is hidden by what we see. There 
is an interest in that which is hidden and which the visible doesn’t show us”

Rene Magritte [quoted in Sylvester: Magritte, the Silence of the World. Huston, Menil Foundation, 1992, p 24] 

EBUS Development - Historical Aspects 



The Need to Develop Endobronchial Ultrasound 

▪ 1980 - CT was the standard for Pre-operative staging 

▪ Primary Tumors and Metastasis  - 

▪ Lymph nodes and Airway Involvement - 

▪ The view of Bronchoscopist in the airways was limited
 

✓Discoloration 
✓Displacement 
✓Destruction   

▪ Demand for a new pre-operative staging modality               



How EBUS was in the air 

▪ Ultrasound in Medicine - 1970 

▪ Late 80s – Transesophageal Ultrasound and RP EBUS

▪ The GI EUS – GIF -UM 3 -1989 

▪ Mediastinum  - still in question !

➢ Large size of the GI scopes
➢ Access to all lymph node stations  

This led to transfer of application to endobronchial space              



EBUS Development (1990-1994) 

• UM 1-W/ Olympus 

• Market 1990

• GI application - small ducts

• 7.5 MHz, 360 degree / OD - 3.4 

• Rigid Bronchoscopy application

❖Thomas Hurther - Aachen 

❖Miniature probe - blood vessels 

❖Boston sc sonocath probes 

❖First to publish - First Pioneer   1992 paper / 100 patients' data 
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EBUS Development (1994 -1999) - Radial Probes   



M.Krasnik - request for integrated EBUS Scope 



EBUS Development (1999) - Prototype EBUS Scopes   

▪ 1999 - First prototype - BUMP - XBF-UM30P 



EBUS Development (2002) - Prototype EBUS Scopes   

▪ 2002 - BF Convex   



▪ 11 patients 

▪ 15 Lesions 

▪ 13 Malignant 

▪ 02 Benign 

▪ No complications 



Recommendations (2007) 



Recommendations (2013) 



• BF-UC 180 F

• BF-UC 190 F with 20 forward oblique view

• Processors : EU-ME1, EU-ME2, EU-ME3

• Angle of view - 35° Forward oblique / 20 ° Forward oblique

• Scan Direction - Longitudinal

• Insertion Tube Diameter - 6.2mm / OD 6.9 mm

• Instrument Channel Diameter - 2.2mm

• Angulation Up/down - 120/90

EBUS Scopes



• EB-1970UK, EB19-J10U

• Hitachi ultrasound systems with                                                                  Complementary trans-
thoracic probes

• Angle of view - 45° Forward oblique

• Scan Direction - Longitudinal

• Insertion Tube Diameter – 6.3mm

• Instrument Channel Diameter – 2/2.2mm

• Angulation Up/down – 120/90

EBUS Scopes



• EB-530US

• SU-8000 ultrasound processor

• Angle of view - 10° Forward oblique

• Scan Direction - Longitudinal

• Insertion Tube Diameter – 6.3mm

• Instrument Channel Diameter – 2mm

• Angulation Up/down – 130/90

EBUS Scopes



Established EBUS Scopes  



Endobronchial Ultrasound - Clinical Applications   

▪ Lymph node staging of Lung Cancer
              Pre-operative staging
              Post-operative evaluation
              Restaging

▪ Diagnosis of centrally located intra-pulmonary pathologies  

▪ Mediastinal and Hilar adenopathy  - Benign and Malignant
               Sarcoidosis (overall yield of 90-92%)
               Lymphoma (sensitivity 57-91%)



Endobronchial Ultrasound - Anesthesia  

GA vs Moderate sedation for EBUS TBNA - RCT

Roberto F Casal et.al.Am J Respir Crit Care Med. 2015 Apr 1;191(7):796-803.

Outpatient 

LA with conscious sedation 

LMA /IGEL #4

ET Tubes  - 8 and above 

TIVA + LMA



Standard EBUS Image Classification

Malignant Predictors 

✓ Size > 1cm
✓ Round Shape
✓ Distinct Margins 
✓ Heterogenous Echo signal
✓ Absence of CHS 
✓ High color power doppler index
✓ Absent CNS 



EBUS Imaging - Vascular Patterns 



EBUS Imaging - Elastography

Combination of ROSE + Elastography 



EBUS - Procedural Aspects 

Beginners 

  
❖ Forward Oblique view

❖ Reaching 4R , 10R and 4L 

❖ Bronchoscopy image 

❖ Use of second bronchoscope

❖ Financial implications



EBUS - Procedural Aspects 



EBUS - Procedural Aspects 



EBUS - Procedural Aspects - Sampling Order 

M1b – N3 – N2 – N1



EBUS - Procedural Aspects 



EBUS - Procedural Aspects 

EBUS + EUS b - Complimentary



EBUS - Procedural Aspects 



EBUS in the Era of Molecular analysis and NGS 
 



EBUS in the Era of Molecular analysis and NGS 

• Molecular classification - essential part of routine lung cancer care 

• Growing number of targetable molecular alterations

• 30% of the patients diagnosed with NSCLC, tumor cellularity is < 40%

• In approximately 23% of patients, the tissue is not adequate for molecular analyses  due 
to the difficulty of reaching tumor sites with non-invasive methods 

• Moreover, in some cases, tumor necrotic cells decrease cellular density, resulting in low-
quality sequencing. 



EBUS in the Era of Molecular analysis and NGS 



The need for new Techniques of Tissue Acquisition 



EBUS in the Era of Molecular analysis and NGS 



IntraNodal Forceps Biopsy

Chrissian A, Misselhorn D, Chen A: Endobronchial-ultrasound guided miniforceps biopsy of mediastinal 

and hilar lesions. Ann Thorac Surg 2011; 92: 284–288

EBUS in the Era of Molecular analysis and NGS 













EBUS in the Era of Molecular analysis and NGS 
 









Courtesy - Arthur Oliver Romero 



Take Home Message 

▪ EBUS - Diagnostic procedure of choice in Lung Cancer Staging 

▪ EBUS + EUSb – Complete Mediastinal Staging 

▪ In the Era of Molecular Analysis - More tissue acquisition 

▪ Mediastinal Cryo biopsy - safe and feasible 

▪ Mediastinal Cryobiopsy - Improves the Diagnostic yield in all pathologies

▪ Training aspects - Simulator Training is essential 





                      Email: harikishang@gmail.com
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