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EBUS SCOPE




OLYMPUS

UC180F

EBUS BF




OLYMPUS
Ultrasound processor OLYMPUS

N
e 1st generation
e \With color Doppler mode
Y,
e With EBUS and EBUS-TBNA |
e \With Doppler, THI, power
mode )
N

e With elastography
e Pulse Wave Doppler B mode




PENTAX

EBUS - EB1970UK MEDICAL

e 6.3mm Insertion Tube
e 2mm working channel

e Color CCD video images
e 45° Forward Oblique

e Hitachi 5500 scanner
e 75° Forward Oblique

e5,6.5,75,9,10 MHz
options
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EBUS scope — EB-530US FULHILM

* 10 forward
oblique view

 Wide Field of
View: 120




DEMIAX FUJFILM

OLYMPUS PENTAX FUJIFILM
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35° @w 4
® 6.9 mm

® 6.3 mm
600 mm

d 2.2 mm

Lt :120°
@ T :90°
5MHz, 6MHz,

7.5MHz, 10MHz,
12MHz

45° @B 4R
® 7.4 mm
® 6.2 mm
600 mm

® 2.0 mm

Lt :120°
@ T :90°
5MHz, 6.5 MHz,

7.5MHz, SMHz,
10MHz, 12MHz

10° @ n 44
® 6.7 mm

® 6.3 mm
610 mm

® 2.0 mm

Lt :130°
@ T :90°

5MHz, 7.5MHz,
10MHz, 12MHz
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EBUS-TBNA NEEDLE




OLYMPUS

NA-2015X-4022, 4021

19G, 21G, 22G




SonoTip EBUS Pro Flex =Medi-Globe

SonoTip® EBUS Pro Flex

MErdobronchial Ultrasound-Guided TBNA System — Single Use

Sonolip
O EBUS Prop OsonTs ¥

EBUS Pro

7 Dimensionally Stable Nitinol Needle
Eliminates needle deformation (*Banana-Effect’)

after initial puncture for precise needlle positioning
In repeated passes

7 Dimensionally Stable Nitinol Needle P A ————

Adjustment
Single hand operation

Eliminates needle deformation (“Banana-Effect”) Lo s i

Blue Colored Plastic Sheath

after initial puncture for precise needle positioning " st g s g

visualization providing clear identification of the
outer sheath and the respiratory tract for precise

in repeated passes pechprics

7 Twist-Lock Technology for Sheath & Needle Length B |
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 Needle Deformation
("Banana-Effect’)

= Medi-Globe

Ve Spirit of e




EchoTip ProCore EBUS Needles C?OK
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EBUS: 21g vs 22g needle

TABLE 2. Classification of Histologic Specimens Obtained
by EBUS-TBNA

1% B215E 41 -

Needle Size for

EBUS-TBNA £ ¥)specimen
Category of Histologic Specimens 21-gauge 22-gauge 689 *&@ Lt ?il% ?
1. Diagnostic 35 (58) 34 (57) 2¢ 4 Fblood
L1, Nondingnostie. inadiequate  1503) 7(12)| | ontamination
IV. No specimens 2 (3) 6 (10) LG holf
Data are presented as n (%). Using the x> 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

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
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LYMPH NODE




Group 2 Upper Paratrachea
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While visualizing the SVC on the ultrasound image, withdraw the bronchoscope
maintaining contact with the trachea at the two to three o’clock 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.



Group 2L
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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.



Group 4 Lower Paratrachea




Group 4R
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Withdraw the bronchoscope to the trachea looking straight towards the main carina.
Turn to the two o’clock 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 azygos vein.
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Facing the main carina, turn the bronchoscope to the 10 o’clock 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 is distal.



Group 7 Subcarina

Carina of
the trachea
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Station #7 can be visualized from either the right or the left main

bronchus. On the right side, turn to the 12 o’clock 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 o’clock position
to visualize station #7. Lymph node distal to station #7 along the main

bronchus is station #10R.
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Group 10R
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Withdraw the bronchoscope to the right main bronchus. Turn the tip to the three o’clock
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 o’clock position at the right main bronchus.
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Advance the bronchoscope into the left main bronchus at the 10 o’clock position by
following the left pulmonary artery on ultrasound image. This is the area of station
#10L. Similar to station #10R, #10L can be visualized distal to station #7 at the

three o’clock position on the left main bronchus.



Group 11 Interlobar node
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Straighten and withdraw the bronchoscope to the intermediate bronchus. Turn to the
two o’clock position and press the tip just distal the entrance of the right upper lobe

bronchus. Station #11R can be visualized with the interlobar pulmonary artery running
distal to the lymph node.
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Group 11L
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Further advancing the bronchoscope into the left lower lobe bronchus, press the tip
at the two o’clock position in the carina of the upper and lower lobe bronchus.
Station #11L is visualized adjacent to the interlobar pulmonary artery.
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AV: azygous vein

AO: aorta

LN: lymph node

PA: pulmonary artery
SVC: superior vena cava
RC1: primary right carina
RIV: right innominate vein
RUL: right upper lobe
RLL: right lower lobe

LCA: left carotid artery
LC2: secondary left carina
LUL: left upper lobe

(© Bronchoscopy International 2010

Septimiu Murgu, MD & HenriColt , MD

pejeydad . mi. @
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EBUS-TBNAR M/
START TO VOCAL CORD




Insert the bronchoscope
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CONNECT TO NEEDLE




Connect to needle
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Connect to needle
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TBNA: How many passes per target site?

100 -

80+

60 +

40-

Cumulative yield %

20

Eur Respir J 2007; 29: 112-116

Transbronchial needle aspirates: how many
passes per target site?

120 -

9.4 . 98.4
100 -
89.7

80 - 95.3 95.3

69.8 83.7

== Accuracy

CHEST 2008; 134:368-374

Real-time Endobronchial
Ultrasound-Guided Transbronchial
Needle Aspiration in Mediastinal Staging
of Non-Small Cell Lung Cancer*

How Many Aspirations Per Target Lymph Node
Station?




How many back and forth movement of
the need passes per lymph node?

EBUS-TBNA: Are Two Needle Revolutions (Back and Forth Movement of the
Needle Inside the Lymph Node) Adequate for Diagnosis of Lung Cancer?

40
Difference in the Yield of “Worm Like” Material * p=0.0104

35

30

Worm like material, 14

Wi like material, 3

25

20

Number of Lymph Node Stations

1%,

0
2 Revolutions 16 Revolutions

Figure 4: Although the worm like string of core tissue was obtained significantly
more frequently with 16 revolutions (P=0.0104) as compared to two, this did
not influence the diagnosis detection rate in case of malignancy.

« Standard procedure : 3¢
#3510-20K

o 54t 2 Lymph nodet¥ - 1%
2K $EIHLI6K » LEr Ak

o JH16K 7] LA BUIE worm-like
specimenf9 # € LtL¥L 5

e TERILK ZH94E > AR
benignf¥ /& 4t » £ #%3515-20
IK

o R Zstaging®mA » TJIXIE2
K

Verma et al., J Pulm Respir Med 2014, 5:1




TBNA: with and without aspiration?

Randomized Clinical Trial of Endobronchial
Ultrasound Needle Biopsy With and
Without Aspiration

Conclusions: Regardless of LN size, no differences in adequacy, diagnosis, or quality were found
between samples obtained using EBUS-TBNA and those obtained using EBUS-TBNCS. There
is no evidence of any benefit derived from the practice of applying suction to EBUS-guided

biopsies.

* A &A1& Pnegative suctionB LEr A A X H

* A 1% M negative suction 7] 4 o] uX 15 B I K 69 41 4

« {21% M negative suction %] £€ 3 7o fn /& 69 contamination » L ETRHEE IR S

c MATEEHAE - £ 2% Bnegative suction ¢ i Hnegative pressure v X & 45K
10ml » 1% 183 ¥R B89 o R Y o

CHEST 2012; 142(3):568-573
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Specimen management

& # “need| eI 0 ‘

95% ethanol 10% formalin storagein -80°C

®Diff-Quick® ®Papanicolaou  @Mmicrobiology ®Histology ®DNA/RNA
®Giemsa ®Cell block ®HC ®Protein

®Flow cytometry ®FISH
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CONVEX PROBE EBUS




Role of EBUS-TBNA

Lymph node staging in lung cancer patients
(saves patients from surgery)

Diagnosis of intrapulmonary tumors

Diagnosis of unknown hilar and/or mediastinal

lymphadenopathy

For mediastinal LAP EGFR mutation test




Diagnhose lung cancer who
' cannot approach in radial
o il EBUS




Liner EBUS in diagnosing lung cancer
who cannot approach in radial EBUS




Liner EBUS in diagnhosing lung cancer who
cannot approach in radial EBUS

Histology: adenoCA




Liner EBUS in diagnosing lung cancer

who cannot aggroach in radial EBUS

Adenocarcinoma TTF-1 stain




airway Lesions

Para







Case Present (1)

Radial probe

Convex
EBUS
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China Medical University Hospital
Taichung, Taiwan

Southern Medical Journal » Volume 102, Number 3., March 2009




Endobronchial ultrasound-guided transbronchial needle aspiration
for diagnosis of a mediastinum mass with severe central airway
obstruction after stenting

16334047

1

s |
6.0
cm
20080118 2008Jan18 14:05

225559

Southern Medical Journal » Volume 102, Number 3. March 2009



Treat bronchogenic cyst




Bronchogenic cyst treated with
EBUS-TBNA




Bronchogenic cyst treated with
EBUS-TBNA




Bronchogenic cyst treated with
EBUS-TBNA
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CONVEX PROBE EBUS




The Utility of Sonographic Features
During Endobronchial Ultrasound-Guided

Transbronchial Needle Aspiration for Lymph
Node Staging in Patients With Lung Cancer

Size Shape Margin Ecogenecity | Central Hilar | Coagulation
Structure Necrosis
Sign
(a) = 1em (c) oval (e) indistinct () homogeneous (i) present (k) present
(b)>1cm (d) round (f) distinct (h) heterogeneous (i) absent (I) absent

CHEST 2010; 138(3):641-647




The Utility of Sonographic Features

During Endobronchial Ultrasound-Guided
Transbronchial Needle Aspiration for Lymph
Node Staging in Patients With Lung Cancer

92 796
cNsAbsent | |
cnspresent [N |
iy ] IR { - AL e i
Table 3—Diagnostic Yield of Each Endobronchial Ultrasound Image Category for Metastatic Lymph Node
Positive Predictive Negative Predictive
Morphologic Category Sensitivity Specificity Value Value Diagnosis Accuracy

Size: =10 mm 779 75.8 53.9 89.7 76.4
Shape: round §8.0 75.8 59.0 94.1 79.3
Margin: distinct 94.4 54.3 45.5 96.0 65.7
Echogenicity: heterogeneous 77.3 86.6 69.5 90.6 83.9
Central hilar structure: absence 89.7 53.5 43.3 92.9 63.8
Coagulation necrosis sign: presence 69.4 92.6 78.9 88.4 86.0

oval [

Malignancy

CHEST 2010; 138(3):641-647



Sonographic Features of Endobronchial
Ultrasonography Predict Intrathoracic Lymph
Node Metastasis in Lung Cancer Patients Ann Thorac Surg 2015;m:m-m

[ 4

Margin Central Hilar Structure

Size & Shape

<3 O @ ¢ ) ' (- )
More than 1.67cm Less than 1.42cm - o it i
s Round . Oval Distinct Indistinct Present Absent
(long axis) (short axis)
Echogenicity

GI2

Necrosis sign Matting Calcification

v
K

\\/
Homogeneous Heterogeneous Present Absent Present Absent Present Absent

Vascular Patterns

) ¢ &

Non-hilar; Capsular(or peripheral) Non-hilar; Central Non-hilar; Mixed

Avascular Hilar



Sonographic Features of Endobronchial
Ultrasonography Predict Intrathoracic Lymph

Node Metastasis in Lung Cancer Patients

600 |
500 |
400
300 (|| [ _
200 | (3 e & =

100 -

64 |
12 |
64 |
12 |

n

139

ST

O Metastatic lymph nodes

107 [38]

69 |

421

O Reactive lymph nodes

361
327
132
298
378

90

86 |
—59|
- 117
T —
- 170
8T ]
- 161 |

No central hilar structure

: Malignancy

Ann Thorac Surg 2015;m:m-m



Sonographic Features of Endobronchial
Ultrasonography Predict Intrathoracic Lymph
Node Metastasis in Lung Cancer Patients

Lei Wang, MD, Weihua Wu, MD, Yunqgian Hu, MD, Jiajun Teng, MD,
Runbo Zhong, MD, Baohui Han, MD, PhD, and Jiayuan Sun, MD, PhD

Departments of Ultrasound, Pulmonary Medicine, and Endoscopy and Pulmonary Medicine, Shanghai Chest Hospital, Shanghai
Jiaotong University; and Department of Respiration, Shanghai East Hospital, Shanghai Tongji University, Shanghai, China

[ 4

Table 4. Diagnostic Test Parameters and Exact 95% Confidence Intervals for Score System to Predict Lymph Node Metastasis Based

on Odds Ratio
EBUS Characteristics Sensitivity Specificity PPV NPV Diagnostic Accuracy
Shape: round 86.06% 21.02% 73.97% 36.63% 68.03 %
Matting: presence 35.08% 96.59% 96.41% 36.32% 52.13%
CHS: absence 91.72% 60.80% 85.92% 73.79% 83.15%
Nonbhilar perfusion 81.70% 74.43% 89.29% 60.93% 79.69%
Sonographic features®

0 1.53% 84.66% 20.59% 24.79% 24.57%

1+ 98.47% 15.34% 75.21% 79.41% 75.43%

2+ 93.03% 55.68% 84.55% 75.38% 82.68%

34 76.69% 84.66% 92.88% 58.20% 78.90%

4 26.36% 97.16% 96.03 % 33.60% 45.98 %
* Sonographic features satisfy none (0) or at least one (1+), two (2+), three (3+), or four (4) of the four categories (round shape, presence of matting,
absence of central hilar structure [CHS], nonhilar perfusion) based on the odds ratio.
CHS = central hilar structure; NPV = negative predictive value; PPV = positive predictive value.

Ann Thorac Surg 2015;m:m—m



EBUS and EBUS-TBNA

CONVEX PROBE EBUS
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Test performance of endobronchial ultrasound and

transbronchial needle aspiration biopsy for

mediastinal staging in patients with lung cancer:
systematic review and meta-analysis

STUDY(YEAR)

Annema 2007
Skwarski 2007
Yasufuku 2007

Herth 2006
Pierard 2006
Plat 2006
Yasufuku 2006
Rintoul 2005
Yasufuku 2005
Okamoto 2002

COMBINED
Q=27.78,df =9.00, p= 0.00
12 =67.60 [46.11 - 89.09]

0.3

SPECIFICITY

_A|¢.4.hu

1.0

SPECIFICITY (95% Cl)

1.00 [0.78 -
1.00 [0.97 -
1.00 [0.83 -
1.00 [0.95 -
1.00 [0.85 -
1.00 [0.29 -
1.00 [0.95 -
1.00 [0.48 -
1.00 [0.91 -
0.92 [0.64 -

1.00[0.92 -

1.00]
1.00]
1.00]
1.00]
1.00]
1.00]
1.00]
1.00]
1.00]
1.00]

1.00]

r

H

STUDY(YEAR)

Annema 2007
Skwarski 2007
Yasufuku 2007

Herth 2006
Pierard 2006
Plat 2006
Yasufuku 2006
Rintoul 2005
Yasufuku 2005
Okamoto 2002

COMBINED

g Q=31.88,df=9.00,p= 0.00

g

12 =71.77 [53.65 - 89.89]

SENSITIVITY (95% CI|

. 0.33 [0.04 - 0.78]

-* | 096[0.91-0.98]

_— 0.77 [0.46 - 0.95]

——®— | 0.90[0.70 - 0.99]

—@#— | 090(0.73-0.98)

——®— | 0.90[0.73-0.98]

le— | 092[0.75-0.99]

— @+ | 085[0.55-0.98]
e

5 0.94 [0.86 - 0.98]
- 0.67 [0.09 - 0.99]
> 0.88[0.80 - 0.94]
T T
0.0 1.0

SENSITIVITY

ND, not described; NSCLC, non-small cell lung cancer; PET, positron emission tomography.

Specificity = 1.00

Sensitivity = 0.88

Thorax 2009;64:757-762.



Method Detect Nodal Metastasis

meta-analysis
Patients

Method Stations sampled included Sensitivity Specificity
CT* N/A 5111 0.51 (0.47-0.54) 0.86 (0.84-0.88)
PET* N/A 2865 0.74 (0.69-0.79) 0.85 (0.82-0.88)
TBNA® 2, 4,7, 11 1339 0.78 0.99
TTNA% Any accessible 215 0.89 |
EUS-FNA*! 5-9 1201 0.83 (0.78-0.87) 0.97 (0.96-0.98)
EBUS-TBNA 24,7, 10-12 1339 0.78 0.99
Mediastinoscopy?" 1-4, 7 (cervical) 6505 0.78 1

5,6 (anterior),
8,9 (thoracoscopic)

Thorax 2009;64:757-762.



EBUS and EBUS-TBNA

CONVEX PROBE EBUS




Group 2R ==~ ~
N=5 1.2% - A 8 Group 2L
. N=0, 0%

Group 4R ===
N=70, 16.3% =3

-

Group 4L

N=19, 4.4%
Group 11R

N=99, 21.2%

430 nodes, size: 2.238 £ 1.024 cm, 0.8cm- 6.3cm

0970101 to
1031231

Total 317 patients,
430 lesion

164 patients with
one LAP

77 patients with
>2 LAP

paratrachea
lesion, n=27

parabronchial
lesion, n=32




EBUS-TBNA, n=317

EBUS-TBNA Patients, n=317 Characteristics

Age 59.40 £ 17.78 (17 y/o - 93 y/0)

Sex
male 213, 67.2%
female 104, 32.8%

Other
DM
COPD
HTN
CHF
CKD
GERD

para-trachea/bronchial lesion i 46

R/O lymph node metastasis 92

Lymph node enlargement _ 165
staging _14

0 20 40 60 80 100 120 140 0 50 100 150 200

Malignancy 115
CAD

ESRD

Underlying disease Reason for EBUS-TBNA




EBUS-TBNA, n=317

No diagnosis
Change diagnosis
Help diagnosis

Make diagnosis

T

12
A—— 91

Diagnosis yield

—185

56

19
17 8
I I :

25

19

4

Adenocarcinoma Squamous cell  Small cell lung Otherlung  Metastasis lung ~ Lymphoma
carcinoma cancer

B

cancer cancer

fungus

Other infection Sarcoidosis  Other benign
tumor




Sensitivity, Specificity and Diagnostic accuracy of
EBUS-TBNA for diagnosis malignancy

Final result of Lymph node

EBUS-TBNA . . : :
Diagnostic for Not Diagnostic for
malignancy Malignancy

Diagnostic for malignancy 180 0

Not diagnostic for malignancy 20 59

Sensitivity = 90% (180/ 200 cases);
Specificity = 100% (59/59),
Diagnostic accuracy = 92.3% (239/259 cases)



Conclusion of EBUS-TBNA

Useful staging tool

*EBUS-TBNA is useful as a staging tool in lung cancer patients, especially
for bulky mediastinal disease and discrete N2 or N3 disease on CT

ung tumor with meaiastinal LAF

eRadial and Linear EBUS can help each other in diagnosing lung tumor
with mediastinal LAP

Malignancy rather than lung cancer

e malignancy rather than lung cancer can diagnose by pulmonologist
using linear EBUS-TBNA
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