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Method of Diagnosing Mediastinal 
Lymphadenopathy

ÅNon-invasive
ÅCT
ÅPET/CT

ÅInvasive
ÅMediastinoscopy
ÅVATS/Thoracotomy

ÅMinimally invasive
ÅConventional transbronchial needle aspiration, cTBNA
ÅEndobronchial ultrasound guided transbronchial needle aspiration, 

EBUS-TBNA
ÅEndoscopic ultrasound guided fine needle aspiration, EUS-FNA



ÅTransbronchial needle aspiration (TBNA) was first 
developed in 1949 for use with the rigid 
bronchoscope by Dr. Schieppatifrom Argentine.

ÅWanget al. designed a prototype needle for flexible 
bronchoscope in 1978.

ÅάWang Mapέ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ƛƴ мффп

Yang H, et al.  J ThoracDis. 2015 Dec;7(Suppl 4):S279-86.
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cTBNAfor nodal staging by Wang map

KoPeng Wang, Report at 2004 World Congress for Bronchology

ÅPatients with mediastinal lymphadenopathy underwent conventional TBNA by 
²ŀƴƎΩǎ [b ƳŀǇ

N No. of tissue obtained Ability 

Patients 73 67 91.8 (67/73)

Lymph nodes 166 118 71.1 (118/166)

Ò1cm 89 49 55.1 (49/89)

Ò0.5cm 30 11 36.9 (11/30)

0.6-1cm 59 38 64.4 (38/59)

>1cm 77 67 87.0 (67/77)

1.1-2cm 51 45 88.2 (45/51)

>2cm 26 22 84.6 (22/26)



Conventional Transbronchial Needle Aspiration 
(cTBNA)

ÅAdvantage
ÅCan be completed by regular bronchoscope

ÅRelatively comfortable

ÅLess cost

ÅLimitation
ÅSteep learning curve

ÅLess sensitive in detecting small lesion

Yang H, et al.  J ThoracDis. 2015 Dec;7(Suppl 4):S279-86.



Convex-probe Endobronchial Ultrasound 
(CP-EBUS)

ÅCP-EBUS was developed in 2002.

ÅFirst been used in lung cancer staging in 2005 by Yasufuku, et al.

ÅAccepted by clinicians for diagnosing mediastinal and hilar LAPs 
after 2007.

ÅCurrent application:
ÅDetermination of position and the shape of peribronchialstructures, 

particularly lymph node (LN).

ÅDetermination of the depth of tumor invasion of the 
tracheal/bronchial wall.

ÅPeribronchialLN or lesion sampling

Yang H, et al.  J ThoracDis. 2015 Dec;7(Suppl 4):S279-86.
HerthF.J.F. (2018) Interventions in Pulmonary Medicine. Springer, Cham.



EBUS-TBNA vs Mediastinoscopy

ÅEBUS-TBNA was superior to mediastinoscopy in terms of its 
diagnostic performance for mediastinal staging of cN1ς3 NSCLC.

Um SW, et al., J ThoracOncol. 2015 Feb;10(2):331-7.



Annema T, van Meerbeeck J, Rintoul R et al. JAMA 2010; 304(20):2245-2252

Å potentially resectableNSCLC

Å mediastinal nodes with short axis җ млmm

ÅPET-positive mediastinal or hilarnodes

Å Nodal invasion : N2/N3

EBUS-TBNAstaging
- Sensitivity:94%
- NPV:93%

Mediastinoscopystaging

- Sensitivity:79%

- NPV:86%
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ThoracicCancer(2017) doi: 10.1111/1759-7714.12438



ThoracicCancer(2017) doi: 10.1111/1759-7714.12438



Convex Probe Endobronchial Ultrasound

ÅUltrasonic bronchoscope with convex probe
ÅOlympus  BF-UC190F
ÅPentax       EB-1970UK
ÅFujifilm      EB-530US

ÅUltrasound processor



EBUSBF-UC180F



EU-C60  

2001

ω1st generation

ωWith color Dopplermode

EU-ME1  

2009

ωWith EBUS andEBUS-TBNA

ωWith Doppler, THI, powermode

EU-ME2

2013

ωWith elastography

ωPulse Wave Doppler Bmode

Ultrasoundprocessor

EU-ME3 2022



ω6.3mm InsertionTube

ω2mm workingchannel

ωColor CCD videoimages

ωпрх ForwardOblique

ωHitachi 5500scanner
ωтрх ForwardOblique

ω5, 6.5, 7.5, 9, 10MHz

options

EBUS - EB1970UK



EBUS scope ςEB-530US

Å10ǯforward
obliqueview

ÅWide Fieldof
View:120ǯ



OLYMPUS PENTAX FUJIFILM

80Á 100Á 120Á

35Á 45Á 10Á

ʊ сΦфmm ʊ тΦпmm ʊ сΦтmm

ʊ сΦоmm ʊ сΦнmm ʊ сΦоmm

600mm 600mm 610mm

ʊ нΦнmm ʊ нΦлmm ʊ нΦлmm

Ǜ120Á
Ǜ90Á

Ǜ120Á
Ǜ90Á

Ǜ130Á
Ǜ90Á

5MHz, 6MHz,7.5MHz,
10MHz,12MHz

5MHz, 6.5 MHz,7.5MHz,
9MHz, 10MHz,12MHz

5MHz, 7.5MHz,10MHz,
12MHz



Stylet Knob

Aspiration Port

Needle Slider

Needle Adjuster

Needle Adjuster Lever

Stopper

Scale

Sheath Adjuster Knob

Connecting Slider

Sheath
Needle

Syringe
Adapter

Aspiration Needle Set 
hƭȅƳǇǳǎ άViziShotέ 
EBUS-TBNA needle



19G, 21G,22G

NA-201SX-4022,4021



ViziShot 2 21, 22, and 25 gaugeneedles



SonoTip EBUS ProFlex



ÅCore trap design to  
obtaintissue

Å19G, 22G and25G

EchoTip ProCore EBUSNeedles



Respiratory Medicine 208 (2023)107131



Oki M, MD, Saka H, Kitagawa C et al. J Bronchol Intervent Pulmonol 2011;18:306-310  
Nakajima T, Yasufuku, Takahashi R et al. Respirology 2011;16:90-94

21 Ǎ
specimen  

Ǎ
blood

contamination

EBUS: 21g vs 22gneedle



Mediastinal Lymph Node Map



Group 2 UpperParatrachea



While visualizing the SVC on the ultrasound image, withdraw the bronchoscope maintaining contact with the trachea  
at the two to three ƻΩŎƭƻŎƪ position. The SVC will bifurcate to the left and right bracheocephalic veins. Any lymph node  
distal to the bifurcation along the right side of the trachea is station #2R.

Group2R



The aortic arch is the vascular landmark for differentiating station #2L and #4L. Lymph  
node present on the left side of the trachea above the aortic arch is station #2L.

Group2L



Group 4 LowerParatrachea



Withdraw the bronchoscope to the trachea looking straight towards the main carina. Turn to the two  
ƻΩŎƭƻŎƪ position and press the tip just proximal to the main carina. Look for the SVC and the azygos vein  
branching from the SVC. Station #4R is close to the SVC and the azygosvein.

Group4R



Facing the main carina, turn the bronchoscope to the 10 ƻΩŎƭƻŎƪ position and press the tip just proximal to the  
main carina and scan the area for station #4L. The aortic arch can be followed to the aorto-pulmonary window.  
The aortic arch is proximal and the left main pulmonary artery isdistal.

Group4L



Group 7 Subcarina



Station #7 can be visualized from either the right or the left main bronchus. On the right side, turn to the 12 ƻΩŎƭƻŎƪ position  
and press the tip against the right main bronchus where the main stem of the pulmonary artery is visualized. After  
confirmation with the Doppler mode, turn the tip to the nine ƻΩŎƭƻŎƪ position to visualize station #7. Lymph node distal to  
station #7 along the main bronchus is station #10R.

Group7



Group 10 Hilarnodes



Withdraw the bronchoscope to the right main bronchus. Turn the tip to the three ƻΩŎƭƻŎƪ position and press the tip  
to visualize station #10R. Station #10R also lies just distal to station #7 along the right main bronchus. This part is  
visualized after identifying station #7 at the nine ƻΩŎƭƻŎƪ position at the right mainbronchus.

Group10R


