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‘Method of Diagnosing Mediastinal
Lymphadenopathy

ANon-invasive
ACT
APET/CT

Alnvasive

AMediastinoscopy
AVATS/Thoracotomy

AMinimally invasive
A Conventional transbronchial needle aspiration,cTBNA

AEndobronchial ultrasound guided transbronchial needle aspiration,
EBUSTBNA

AEndoscopic ultrasound guided fine needle aspiration, EUSNA
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ATransbronchial needle aspiration (TBNA) was first
developed in 1949 for use with the rigid
bronchoscope by D&chieppatifrom Argentine.

AWanget al. designed a prototype needle for flexible
bronchoscope in 1978.
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Yang H, et al. ThoracDis. 2015 Dec;7(Suppl 4):SB8



1 Ant.Carina LN

2 Past. Carina LN

3 Rt.ParatrachealLN

4 Lt.Paratrached A-Pwindaw
5 Rt. Main Bronchus LN
6 Lt. Main Bronchus LN
7 Rt. Upper Hilar LN

8 Sub Carina LN

9 Rt. Lower Hi lar

10 Sub Sub Carina LN

| I Lt. Hi lar LN

Yang H, et al. JThorac Dis. 2015 Dec;7(Suppl 4):S2786.
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cTBNAor nodal staging by Wang map

APatients with mediastinal Iymphadenopathy underwent conventional TBNA by

2 y3aQa Y I
—-——
Patients 91.8 (67/73)

Lymph nodes 166 118 71.1 (118/166)
Olcm 89 49 55.1 (49/89)
O0. 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)
>2¢cm 26 22 84.6 (22/26)

KoPeng Wang, Report at 2004 World CongresBrimmnchology
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Conventional Transbronchial Needle Aspiratio
(CTBNA

AAdvantage
ACan be completed by regular bronchoscope
ARelatively comfortable
ALess cost

ALimitation
A Steep learning curve
ALess sensitive in detecting small lesion

Yang H, et al. ThoracDis. 2015 Dec;7(Suppl 4):SB8
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Convexprobe Endobronchial Ultrasound
(CREBUS)

ACREBUS was developed in 2002.
AFirst been used in lung cancer staging in 200¥adsufuky et al

AAccepted by clinicians for diagnosing mediastinal and hilar
after 2007.

ACurrent application:

A Determination of position and the shape méribronchialstructures,
particularly lymph node (LN).

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

APeribronchialLN or lesion sampling

Yang H, et al. ThoracDis. 2015 Dec;7(Suppl 4):S868
HerthF.J.F. (2018) Interventions in Pulmonary Medicine. Springer, (



-
E:JE\

e

EBUSITBNA vs Mediastinoscopy

AEBUSTBNA was superior to mediastinoscopy in terms of its
diagnostic performance for mediastinal staging of CBNNSCLC.

TABLE 3. Diagnostic Performance of EBUS-TBNA and Mediastinoscopy on a Per-Person Basis (n = 127)

EBUS-TBNA Mediastinoscopy p Value
Sensitivity 66/75 (88.0) [80.6-95.4] 61/75 (81.3) [72.5-90.2] 0.0039
Specificity 52/52 (100) [100-100] 52/52 (100) [100-100] NA
Accuracy 118/127 (92.9) [88.5-97.4] 113/127 (89.0) [83.5-94.4] 0.0001
PPV 66/66 (100) [100-100] 61/61 (100) [100-100] NA
NPV 52/61 (85.2)[76.3-94.1] 52/66 (78.8) [68.9-88.7] 0.0018

Data are presented as numbers/total numbers (%) [with 95% confidence intervals].
EBUS-TBNA, endobronchial ultrasound-guided transbronchial needle aspiration; NA, not applicable; NPV, negative predictive value; PPV, positive predictive value.

Um SW, et al., ThoracOncol. 2015 Feb;10(2):331
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o Mediastinoscopy vs Endosonography for
Mediastinal Nodal Staging of Lung Cancer JAMA

A Randomized Trial

A potentiallyresectableNSCLC E B U ST B N AS tag | N g

A mediastinahodeswith shortaxisxx —mm
A PETpositive mediastinal or hilanodes - Sensitivity:94%

A Nodalinvasion: N2/N3 ) NPV293%

Table 2. Diagnostic Performance?

No./Total No. (%) [95% Confidence Intervall M e d I aStI n OS CO p)stag I n g

Endosonography
Surgical Staging and Surgical Staging P 0

Nodal Invasion, N2/N3 (n=118) (n=123) Value S e s .7 9 /
Sensitivity 41/52 (79) 62/66 (94) .02 - e n S ItIVIty . O

[66-88] [85-98]
Negative predictive value 66/77 (86) 57/61 (93) 18

[76-92] 84-97] ] 8 6 O/
@Patient numbers and results are based on a multiple imputation procedure assigning values to missing data for me- = N PV. O

diastinal nodal status (n=8 for the surgical staging group and n=3 for the endosonography group), resulting in 1
additional patient with a nodal metastasis in the surgical staging group.

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



e - Application of Endobronchial i -Gui
Comparison of Endobronchial EBUS-TBNA for the Clarification of PET Positive U - Guided Transbronchial $p:n°s':)rr%':1%':1'ia;|lﬂ;fglzuzgpﬁgﬁoe: -
Ultrasound, Positron Emission Intra-Thoracic Lymph Nodes—an International Needle Aspiration Following Integrated | vmph Nodes in the Radiologically and
Tomography, and CT for Lymph Node Multi-Centre Experience EEI /CtT :In 'ged'a%tlma': Stagmghocf: . Positron Emission Tomography-Normal
Staging of Lung Cancer* Lﬁnznégnséer*pera e Non-smafl L& Mediastinum in Patients With
Robert C. Rintoul, FRCP, PhD,* Kurt G. Towrnoy, MD, PhD,} Hesham EI Daly, MD, | Lung Cancer*
Bin Hwangbo, MD; Seok Ki Kim, MD, PhD; Hee-Seok Lee, MD;

Kazuhiro Yasufuku, MD. FCCP; Takahiro Nakafima, MD; Ken Motoori, MD; i i . -
Yasuo Sekine. MD: Kiyoshi Shibuya, MD; Kenzo Hiroshima, MD: and olas R. Carroll, FRCP, FRCR,* Robert C. Buitery, MRCP, PhD,* Klaas van Kralingen, MD,§ Hyun Sung Lee, MD, PhD; Moon Soo Kim, MD; Jong Mog Lee, MD;

Takehiko Fufisawa, MD P. van Meerbeeck, MD, PhD.} Klaus F. Rabe, MD, PhD.§ and Jouke T. Annema, MD, PhD§  Hyae-Young Kim. MD, PhD: Geon-Kook Lee, MI). PRD: Byung-Ho Nam, PhD: l"t";.\'\f E. HFgrlh \‘llll)) IF<(((I’P Ralf Eberhardt. MD; Mark Krasnik. MD:
and [ae [l Zo, MDD, PhD and Armin Ernst, MD, FCC,
Chest 2006;130;710-718 J Thorac Oncol 2009;4:44-48 Chest 2009;135;1280-1287 Chest 2008;133;887-891

SEnsttivity Specificity

CHESZ006 JTC2009 CHESZ009 CHESZ008 CHESZ006 JTC2009 CHESZ009 CHESZ008
= EBUSTBNA = PETCT m EBUSTBNA = PETCT

PPV NPV Accuracy

CHES2006 JTCQ2009 CHESZ009 CHESZ008 CHESZ006 JTQ2009 CHESZ009 CHESZ008 CHESZ006 JTQ2009 CHESZ009 CHESZ008
m EBUSTBNA = PETCT m EBUSTBNA = PETCT m EBUSTBNA = PETCT
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Relationship between endobronchial ultrasound-guided

e

(EBUS)-transbronchial needle aspiration utility and

computed tomography staging, node size at EBUS, and

positron emission tomography scan node standard uptake

values: A retrospective analysis
Clare Marchand & Andrew R.L. Medford ©

Table 3 Diagnos

y cohort (extrathoracic cancers and all lung cancers), all NSCLC cases and

stages
Vlean EBUS node Sensitivity Accuracy NPV Prevalence
Cohort size (mm) (%) (%) (%) (%)
Whole study cohc 21.2 95.7 96.5 83.3 82.4
NSCLC only 20.3 94.3 95.7 85.5 74.8
(combined)

NSCLC Stage | & 17.4 93.8 96.4 92.3 57.1
NSCLC Stage llla 19.3 94.1 954 82.4 78.5
NSCLC Stage llib 22.0 96.8 97 66.7 93.9
NSCLC Stage IV SENSITIVITY 20.9 93.2 94.6 79.0 79.7

m Stage I& Il  m Stagellla

ThoracicCancer(2017) doi:10.1111/17597714.12438



EA Relationship between endobronchial ultrasound-guided
Y (EBUS)-transbronchial needle aspiration utility and
computed tomography staging, node size at EBUS, and
positron emission tomography scan node standard uptake
values: A retrospective analysis
Clare Marchand & Andrew R.L. Medford

Tab to

alence
Cofr

EBUS-TBNA had a sensitivity of 33%

for metastases in PET negative nodes,
highlighting PET limitations.

EBU
EBU
EBU
PET
PET

SENSITIVITY SENSITIVITY
E<10mm m<20mm >20 mm mSUV<4 mSUV>4

ThoracicCancer(2017) doi:10.1111/17597714.12438
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Convex Probe Endobronchial Ultrasound

AUltrasonic bronchoscope with convex probe
AOlympus BFUC190F
APentax  ER970UK
AFujiflm  EBG30US °

AUltrasound processor I
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EBUBFUC180F

Working channel ™.,

Ultrasound probe
(+ Doppler)

Extra channel for
balloon inflation

Light




w1stgeneration
wWith colorDopplermode

wWith EBUSINdEBUSTBNA

wWith Doppler,THI,powermode
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wWith elastography
wPulseWaveDopplerBmode
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w6.3mm InsertionTube P
. : ‘/
w2mmworkingchannel .
wColorCCDvideoimages - s - ‘
wn pPBorwardOblique
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Stopper

Connecting Slider Needle Adjuster Aspiration Port
\| Needle Slider
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Sheath Adjuster Knob : \
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A ViziShot 21, 22,and 25gaugeneedles

ViziShot F

Spiration d/b/a Olympus Respiratory America
ViziShot Flex 19G EBUS-TBNA Tissue Collection Needle

» Plastic Part Design
 SolidWorks Dataset
» Engineering Drawings
= « Vendor Selection
| + Tooling Review
. Needle Echogenicity

OLYMPUS
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A SonoTip EBUREoFlex

SonoTip® EBUS Pro Flex

7) SondTip T
EBUS Pro @SonoTip“’ ,?

EBUS Pro

# Dimensionally Stable Nitinol Needle
Eliminates needle deforma

7 Dimensionally Stable Nitinol Needle %mm
Eliminates needle deformation (“Banana-Effect’) T,
after initial puncture for precise needle positioning " G e g e
in repeated passes / mb::“;“’ "

7 Twist-Lock Technology for Sheath & Needle Length
Adjustment
Single hand operation

Needle length adjustment (O - 4 cm)

7 Blue Colored Plastic Sheath
Creates a high contrast image under endoscopic
visualization providing clear identification of the
outer sheath and the respiratory tract for precise
needle guidance

7 Luer-locking Needle and Stylet
Provides exact needle and stylet tip positioning

SonaTig® EBUS Pro Flex
| Eliminates Neede Deformaton
(‘Banana-Efect’)

= Medi-Globe

Ve Spirit of Cwe’’

=Medi-Globe
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Endobronchial ultrasound bronchoscopy Franseen fine needle biopsy tool
versus standard fine needle aspiration needle: Impact on diagnosis and
tissue adequacy

Matthew C. Aboudara ™, Timothy Saettele ”, Ossama Tawfik "

Variable Standard Needle Franseen Needle P value
(n=31) (n=31)

Diagnosis, n (%) 36 (_96) 29_ (é3) 1.0

Adequate for Molecular 14 (48) 24 (86) 0.01
Testing, n (%)

Adequate for NGS, n (%) 12 (47) 22 (76) 0.02

Median Tumor Surface 9 (1-45) 80 (25-121) 0.002
Area, mm?, (IQR)

Tumor cellularity, (%)
<20% 16 (53) 4 [13] <0.001
21-49% 1[3] 5 [16]
>50% 13 (42) 20 (64)

Needle type FNA FNB FNB FNB FNB FNB A
Longer sharp
Reverse- | Forward- access tip
Needle tip Menghini bevel bevel Franseen Fork-tip Franseen
Opposing
Westcott Westcott Centered cutting Iu‘nE‘ “catch bevel”
Commercial Many
different | ProCore® | ProCore® | Acquire™ |SharkCore™ | TopGain®
name : B 2
available 3.8 mm
2.9 mm|6.7 mm
Available sizes 19-25G |19, 22, 25G 20G 22,25G |19, 22,25G (19, 22, 25G /

RespiratoryMedicine208 (2023)107131
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R EBUS21gvs22gneedle

TABLE 2. Classification of Histologic Specimens Obtained
by EBUS-TBNA 21 b
Needle Size for .
EBUS-TBNA specimen
Category of Histologic Specimens 21-gauge 22-gauge A
I. Diagnostic 35 (58) 34 (57) blood
I1. Nondiagnostic, adequate 8 (13) 13 (22) ) )
I11. Nondiagnostic, inadequate 15 (25) 7 (12) contamination
IV. No specimens 2:(3) 6 (10)
Data are presented as n (%). Using the %> test, P = 0.40 across the
sampling yield of adequate histologic specimens (I and II) in the needle sizes.
EBUS-TBNA indicates endobronchial ultrasound-guided transbron-

chial needle aspiration. ! !

Table 1 Results of evaluated factors of each needle

Evaluated factors (n = 45) 22G > 21G 22G=21G 22G < 21G P-value
Cytology

Number of tumour cells (n=) 11 12 22 P=0.0256

Blood contamination (n=) 3 9 33 P <0.0001
Histology

Quantity of tissue (n =) 14 16 15 P=0.9661

OkiM, MD, Sak&H, KitagawaCet al. JBronchol Intervent Pulmond011;18:306310
NakajimaT, Yasufuku, Takahasktet al. Respirology2011; 16:9094
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Mediastinal Lymph Node

Supraclavicular zone

. 1 Low cervical, supraclavicular,
and sternal notch nodes

INFERIOR MEDIASTINAL NODES

Subcarinal zone

SUPERIOR MEDIASTINAL NODES

Upper zone
. 2R Upper Paratracheal (right)

. 2L Upper Paratracheal (left)
. 3a Prevascular

. 3p Retrotracheal

. 4R Lower Paratracheal (right)
. 41 Lower Paratracheal (left)

7 Subcarinal

Lower zone
. 8 Paraesophageal (below carina)

. 9 Pulmonary ligament

N1 NODES
Hilar/Interlobar zone
10 Hilar

. 11 Interlobar

AORTIC NODES

AP zone
. 5 Subaortic . 12 Lobar

6 Para-aortic (ascending aorta or . 13 Segmental
phrenic . 14 Subsegmental

Peripheral zone
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The border
" betweenthe
right
and left
paratracheal
region

10R
1Rs.

11Ri

Upper @id Lower borders of
Statielis 2,4, 7, 10 and 11

While visualizing th&V®n the ultrasoundimage,withdraw the bronchoscopemaintainingcontactwith the trachea
at the two to three2 Q O poBitidh. TheSVGwill bifurcateto the left andright bracheocephaliweins.Anylymph node
distal tothe bifurcationalong the right side of theacheais station #2R.



Group2L

w
The border
oo between the

right
and left
paratracheal
region

Lt. carotid artery

Upper @iid Lower borders of
ielis 2,4,7,10 and 11

The aorticarchis the vascular landmafkr differentiating station#2Land #4L.Lymph
nodepresenton the left side of théracheaabove the aorti@archis station #2L.
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The border
% oo betweenthe
e e right
and left
paratracheal
region

Withdrawthe bronchoscope tdhe trachealookingstraighttowardsthe main carinaTurnto the two
2 QO poBitwhand pressthe tip justproximal tothe main carina. Loolor the SVGindthe azygosrein
branching fronthe SVC. Statio#4R is clos® the SVGndthe azygosvein.




Group4L

The border
between the
right
and left
paratracheal
region

AO

Ascending Ao

Upper @iad Lower borders of
iglis 2, 4,7, 10 and 11
Facinghe main carina, turn théronchoscope tdhe 102 Q O poaitidhand pressthe tip justproximal tothe
main carinaandscan theareafor station#4L. The aortiarch carbe followed tothe aorto-pulmonarywindow.
The aorticarchis proximalandthe left main pulmonary artery idistal.




Carina of
the trachea

Lower border of Upper border of
bronchus intermedius ™% LLL bronchus
o : ,
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The border.
" betweenthe
right
and left
paratracheal
region

108

1Rs .

-

11Ri

Upper@d Lower borders of
g — Statigis 2, 4, 7, 10 and 11
Station#7 canbe visualized froneither the right or the left main bronchus. On the right side, ttothe 122 Q O poBitdi
and pressthe tip againstthe right mainbronchus wherghe mainstemof the pulmonary artery igisualized. After
confirmationwith the Doppler mode, turn the tifo the nine2 Q O poBitdhto visualizestation#7. Lymphnodedistal to
station#7 along the mairbronchusis station #10R.
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« Theborder
Z > b
Z o etween the
e e right
and left
paratracheal

region

Ed

« |AO

'l
Upper %d Lower borders of
Statielis 2, 4, 7, 10 and 11

Withdrawthe bronchoscope tdhe right main bronchusTurnthe tip to the three 2 Q O poBithand pressthe tip
to visualizestation#10R Station#10R also liegist distal tostation#7 along the right main bronchus. This part is
visualized afterdentifyingstation#7 at the nine2 Q O poBithat the right mainbronchus.



