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TBNA for mediastinal LNs



Conventional TBNA

Conventional TBNA

− Sensitivity: 78 %

− Specificity: 99 %

− Factors contributing to successful TBNA

• Lymph nodes > 20 mm in the short axis 

• 4R and 7 lymph node location

• 5-7 aspirates per node



Convex probe EBUS



Convex 
probe 
EBUS

Radial 
probe 
EBUS

Versus

TBNA
for mediastinal structures

TBLB
for peripheral lung lesion

6.9mm 4.0mm



Kang HJ, et al. Thorax. 2014;69(3):261-8.

EBUS-centred

Hwangbo B, et al. Chest. 2010;138(4):795-802.

EUS-centred

EBUS-TBNA EUS-B-FNA+

84% +7%Sensitivity

91%

VS.



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

EBUS-TBNA Mediastinoscopy

88%Sensitivity

VS

Accuracy

81%

93% 89%

P < 0.001

P < 0.001

• Prospective study (N = 127)
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CP-EBUS scope distribution Trend in the number of 

TBNA needle sales

Data from Olympus Korea, 2021



Bronchoscopy for PLL



Changes in Lung Cancer Pathology
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Cancer Res Treat. 2017 Jul;49(3):616-626.



Changes in Lung Cancer Stages
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Tuberc Respir Dis (Seoul). 2021 Apr;84(2):89-95.



Stomach Liver Colon Breast Cervix Lung

Endoscopy
US +

Serum AFB

Colonoscopy

Mammography

Pap smear

Low dose CT

Korean National

Cancer Screening Program



Surgical 
resection

Percutaneous 
approach

Bronchoscopy

말초 폐병변의 조직조직검사로 
어떤 방법이 가장 좋을까?



Bronchus sign



Navigation

Precise localization 

& Sampling

Size of scope?

Navigation modality?

Localization 
modality?

Maintenance?

Sampling 
methods?



Target 
lesion

기관지내시경을 어느 
방향으로 넣어야 하나?



 Bronchial branch tracing  VBN  ENB

Google map

Versus

Car Navigation
System

ENB = electromagnetic navigation bronchoscopy

VBN = virtual bronchoscopy navigation







Reading CT anatomy
Navigation system

(VBN or ENB)

Accuracy

Proximal 

area
++ +++

Peripheral 

area
++ +

Cost Free Expensive (VBN < ENB)

Learning
Trial and error during 

learning curve period
Easy

Courtesy of Dr. Noriaki Kurimoto



Transducer

Guide sheath

Radial probe EBUS





Guide 
sheath

Tumor

Radial probe 
EBUS
Biopsy 
forceps

• Equipment
1) Bronchoscope
2) Guide sheath kit: guide sheath, cytology brush, biopsy forceps
3) Radial probe EBUS (mini-probe), driving unit, ultrasound center





Combined RP- and CP-EBUS



Case

Chest CT PET



Case

Adenocarcinoma Adenocarcinoma



RP-EBUS + CP-EBUS

+



RP-EBUS + CP-EBUS

✓ Additional sedatives

✓ Additional topical lidocaine



Chung HS, et al. Thorac Cancer. 2022 Oct;13(20):2837-2843.



Chung HS, et al. Thorac Cancer. 2022 Oct;13(20):2837-2843.

Baseline characteristics Diagnostic yields and safety profiles



Tips in RP-EBUS



Lidocaine spray before procedure



Spray catheter



Bronchoscopy channel

★

Channel

4.2mm scope

BF-P190



Bronchoscopy channel

BF-MP190F

★

Channel

3mm scope





GS broken

Eom JS, et al. BMC Pulm Med. 2018 Aug 13;18(1):137. 



How to prevent damage to RP-EBUS



Benefit of Fluoroscopy

1. Forceps cup이 열렸는지 확인

2. Guide sheath, forceps의 위치 확인

3. 병변위치 확인



Opening of forceps – Jabbing



Searching under fluoroscopy



Yamada N, et al. Chest. 2007 Aug;132(2):603-8.

Optimal number of biopsy



Multimodal approach I

EBUS-GS

(n = 39)

SuperD

(n = 39)

EBUS-GS

+ SuperD

(n = 40)

P-value

Diagnostic 

yield
69% 59% 88% 0.02

EBUS-GS = endobronchial ultrasound using a guide sheath 

SuperD = Superdimension®

Eberhardt R, et al. Am J Respir Crit Care Med. 2007 Jul 1;176(1):36-41.



Multimodal approach II

VBN group 

Non-VBN group

Ishida T, et al. Thorax. 2011 Dec;66(12):1072-7.



Multimodal approach II

Ishida T, et al. Thorax. 2011 Dec;66(12):1072-7.

Diagnostic yield according to lesion size

Lesion size VBNA (n=99) NVBNA (n=95) P-value

< 20 mm 76% 59% 0.056

20-30 mm 88% 81% 0.382

Total 81% 67% 0.032

VBNA = virtual bronchoscopic navigation-assisted.

NVBNA = non- virtual bronchoscopic navigation-assisted.



Ultrathin bronchoscope

6.2mm

4.8mm
4.2mm

2.8mm

1.2mm

2.0mm2.0mm2.8mm

Thin bronchoscope Ultrathin bronchoscope
Conventional 
bronchoscope

Ong PG, et al. J Thorac Dis. 2016 Dec;8(12):3808-3817.



4.0mm-sized
thin bronchoscope

2.0mm

1.7mm

3.0mm-sized
ultrathin bronchoscope

Oki M, et al. Am J Respir Crit Care Med. 2015 Aug 15;192(4):468-76.



VersusThin bronchoscope Ultrathin bronchoscope

Oki M, et al. Am J Respir Crit Care Med. 2015 Aug 15;192(4):468-76.

Ultrathin bronchoscope



Ultrathin bronchoscope

Lesion size, mm UTB EBUS-GS P-value

≤ 20 65% 49% 0.037

20~30 84% 71% 0.061

Total 74% 59% 0.044

UBT = ultrathin bronchoscopy

EBUS-GS = endobronchial ultrasound using guide sheath

Oki M, et al. Am J Respir Crit Care Med. 2015 Aug 15;192(4):468-76.



Kim SH, et al. Respiration . 2023;102(1):34-45.



Naso J, et al. Cancer Cytopathol. 2020;128:333-340.

Needle technique



Guide sheath

Thin scope

Guide sheath

Periview FLEX needle 

Guide sheath

Periview FLEX needle 



Needle for peripheral lesions 

Naso J, et al. Cancer Cytopathol. 2020;128:333-340.

Diagnosis yield
Without

FLEX needle

With

FLEX needle

Benefit of 

FLEX needle

Malignancy 78% 83% 4.3%

Overall 72% 78% 6.3%



4mm thin 

bronchoscope

1.9 mm cryoprobe

2 mm channel

✓ Reusable

vs.

✓ Thickness

✓ Hardness



Kim SH, et al. Cancer Res Treat. 2023 Apr;55(2):506-512.

Under VBN and fluoroscopic guidance

Initial

Forceps biopsy

Subsequent

Cryobiopsy

(1.1mm probe)

EBUS-GS

3mm + RP-EBUS

If navigation failed



Kim SH, et al. Cancer Res Treat. 2023 Apr;55(2):506-512.

Under VBN and fluoroscopic guidance

Initial

Forceps biopsy

Subsequent

Cryobiopsy

(1.1mm probe)

EBUS-GS

3mm + RP-EBUS

If navigation failed

• Bronchoscopy Registry of Pusan National University Hospital 

• Inclusion criteria: Peripheral lesion < 30 mm 

• N = 106 (From Jan to Oct 2021)

• Median lesion size = 22 mm

• Positive bronchus sign = 60%

Performance of 1.1mm cryoprobe

61% 66%79%Diagnostic yields

+18%



Under VBN and fluoroscopic guidance

Cryobiopsy

(1.1mm probe)

EBUS-GS

3mm + RP-EBUS

If navigation failed

Kim SH, et al. Respir Med. 2023 Oct:217:107338.



• Prospective study at Pusan National University Hospital 

• Inclusion criteria: Peripheral lesion ≤ 30 mm 

• N = 50 (From Dec 2021 to July 2022)

• Mean lesion size = 21 mm (range, 12−30 mm)

Performance of 1.1mm cryoprobe − II

Kim SH, et al. Respir Med. 2023 Oct:217:107338.

45/50 = 90%Overall diagnostic yields

Diagnostic yields of TBC 45/49 = 92%

Under VBN and fluoroscopic guidance

Cryobiopsy

(1.1mm probe)

EBUS-GS

3mm + RP-EBUS

If navigation failed



Bleeding after TBLB?

Pajares Ruiz V, et al. Arch Bronconeumol. 2014 Jul;50(7):309-10.



출혈에 대한 처치

1. 시술 전 intubation 고려

2. 대량출혈 시 일단 동료를 불러야 함.

3. 치료내시경으로 변경 (large channel)

4. 출혈된 혈액이 반대측으로 안 흘러가도록..

5. 병변입구를 막거나 에서 지속적인 흡인

6. 필요 시 풍선지혈술, Two scope-techenique



Cost

(affordability)

Expertise of 

the physician

Medical

resource

우리 병원에서는 어떠한 조합으로 
검사를 할 수 있을까?



경청해 주셔서 감사합니다!
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