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Recent updates
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VBN = virtual bronchoscopy navigation



Eom JS, et al. Medicina 2020;56:E479.

LDCT for reading CT anatomy
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LDCT for reading CT anatomy
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Kim I, et al. Respir Res. 2019;20:142.

LDCT for VBN – Animal study

CT scan under general anesthesia



Kim I, et al. Respir Res. 2019;20:142.

LDCT for VBN – Animal study

CT scan under general anesthesia +

Ambu bag with peep valve



Kim I, et al. Respir Res. 2019;20:142.

LDCT for VBN – Animal study



Kim I, et al. Respir Res. 2019;20:142.

Standard 

dose CT

LDCT 

protocol 1

LDCT 

protocol 2

LDCT 

protocol 3

LDCT 

protocol 4

Peak kilovoltage 120 kVp 120 kVp 120 kVp 100 kVp 100 kVp

Milliamperes 50 mAs 15 mAs 8 mAs 7 mAs 4 mAs

Mean effective dose 1.68 mSv 0.51 mSv 0.28 mSv 0.15 mSv 0.09 mSv

LDCT for VBN – Animal study

▪ CT protocols for porcine models

Standard dose LDCT 1 LDCT 2 LDCT 3 LDCT 4



LDCT for VBN – Human study

Group 1 Group 2 Group 3

Peak kilovoltage 120 kVp 120 kVp 100 kVp

Milliamperes 15 mAs 8 mAs 7 mAs

▪ CT protocols for human study

Human study의
결과는 어떻게 나올까?



Forceps size

Park S, et al. Thorac Cancer. 2020;11:1639-1646.

Outer diameter: 1.5 mm 

Cup opening size: 4.0 mm

Outer diameter: 2.0 mm 

Cup opening size: 5.0 mm



Park S, et al. Thorac Cancer. 2020;11:1639-1646.

▪ N = 55

▪ Bronchus sign (+) = 64%

▪ EBUS finding

: Within 58%

: Adjacent 38%

: Invisible 4%

▪ Successful diagnosis

= 39/55 (71%)

11%

4%



Lee KM, et al. Respir Res. 2019;20:177.

TBLB in emphysema patients



Lee KM, et al. Respir Res. 2019;20:177.

TBLB in emphysema patients

PE = pulmonary emphysema



Unpublished data

TBLB in IPF patients

With IPF Without IPF P-value

Diagnostic yield 67% 76% 0.129

Complication rate 2% 1% 0.454



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

Learning curve



Reading CT anatomy
Navigation system

(VBN or ENB)

Accuracy
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Novel techniques
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Case III



Within Adjacent to Invisible

87%Diagnostic 

yield
42% < 1%

Kurimoto N, et al. Chest. 2004;126:959-65.

Bronchus

Target 

lesion



Needle for peripheral lesions 



Needle for peripheral lesions 

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



Needle for peripheral lesions 

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

Diagnosis yield
With

FLEX needle

Without

FLEX needle

Malignancy (76/92) 83% (72/92) 78%

Overall (87/111) 78% (80/111) 72%



CryoTBLB

−89.5°C
N2O gas

Cryoprobe



4mm thin

bronchoscope

1.9 mm cryoprobe

2 mm channel



1.1 mm disposable cryoprobe

1.7 mm disposable cryoprobe

4mm scope

4mm scope



Case IV



Case IV

Tumor
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Scope



Case IV

EBUS-GS 3회 CryoTBLB 1회



Case IV

← EBUS-GS 3회

← CryoTBLB 1회

Tissue TB-PCR positive



EBUS-GS vs. CryoTBLB

Kho SS, et al. ERJ Open Res. 2019;5:00135-2019.

114 patients with 

peripheral lung lesions

EBUS-GS

(n=76, 67%)

CryoTBLB

(n=38, 33%)

▪ Single center, retrospective study

▪ N=144



EBUS-GS vs. CryoTBLB

Kho SS, et al. ERJ Open Res. 2019;5:00135-2019.

Concentric Eccentric Adjacent

VS.

43% 41% 16%
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Kho SS, et al. ERJ Open Res. 2019;5:00135-2019.

86%

77%

P = 0.501

Concentric on radial EBUS
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Kho SS, et al. ERJ Open Res. 2019;5:00135-2019.

75%

49%

P < 0.005

Eccentric or Adjacent on EBUS



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

출혈이 많으면 어떡하지?





Case V



3.0mm-sized
ultrathin bronchoscope

Biopsy forceps

Case V



Case V



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;192:468-76.



Oki M, et al. Am J Respir Crit Care Med. 2015;192:468-76.

VersusThin bronchoscope Ultrathin bronchoscope



Diagnostic yield

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;192:468-76.



Herth FJ, et al. Thorax. 2015;70(4):326-32.

BTPNA 

BTPNA = bronchoscopic transparenchymal nodule access 



Herth FJ, et al. Thorax. 2015;70(4):326-32.



Robot-assisted bronchoscopy

Fielding DIK, et al. Respiration. 2019;98(2):142-150.



Robot-assisted bronchoscopy

Rojas-Solano JR, et al. J Bronchology Interv Pulmonol. 2018;25(3):168-175.



Cone beam CT

Rouzé S, et al. Interact Cardiovasc Thorac Surg. 2016;22:705-11.



Cone beam CT

Ali EAA, et al. Respiration. 2019;98:321-328.



Cone beam CT

Ali EAA, et al. Respiration. 2019;98:321-328.

Conventional CT before procedure

Cone beam CT during procedure



Bronchoscopic treatment

Sabath BF and Casal RF. J Thorac Dis. 2019;11:2628-38.



Bronchoscopic treatment

Sabath BF and Casal RF. J Thorac Dis. 2019;11:2628-38.



Marking for VATS



Percutaneous approach

VS.

Bronchoscopic approach

Anayama T, et al. J Cardiothorac Surg. 2018;13:5.

Tseng YH, et al. J Thorac Dis. 2016;8:S666-S671.



Transbronchial dye injection

Eom JS, et al. Ann Transl Med. 2020;8:1425.

Detection

Peak

Wash-out

▪ Animal experiments with porcine models



Transbronchial dye injection

Eom JS, et al. Ann Transl Med. 2020;??

Amount of indigo carmine injected

0.6 mL

(n=3)

0.8 mL

(n=3)

1 mL

(n=3)

Detection time 4.5 min 2.7 min 2.2 min

Peak time 28.1 min 34.1 min 43.0 min

Wash-out time 117.2 min 134.1 min 134.7 min



Virtual 
bronchoscopy 

navigation

4mm scope

Indigo carmine

Fluoroscopy

Bronchoscopy room Operating room

Guide sheath
or spray catheter 

Lipiodol
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Resection
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+



Case VI



Case VI



Case VI



Seol HY, et al. Gen Thorac Cardiovasc Surg. 2020;68:87-90.

Lipiodol 0.5 ml

+ 

Lidocaine gel ??

+

Indigo carmine 0.5 ml



Summary



Radial probe 

EBUS
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Cost

(affordability)

Expertise of 

the physician

Medical

resource

우리 병원에서는 어떠한 조합으로
조직검사를 할 수 있을까?
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