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Electromagnetic Navigation
Bronchoscopy (ENB)



No biopsy tissue obtained due to

unsuccessful navigation (n = 69)

NAVIGATE Global Cohort
(N = 1388 Enrolled)

Y

ENB-guided Lung Lesion Biopsy Attempted
95.7% (1329/1388)

+
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Navigation Completed and Tissue Obtained
94.8% (1260/1329)

I
B v

Positive for Malignancy on ENB Index Procedure
42.6% (537/1260)

No Lung Lesion Biopsy Attempted (n = 59)
» Fiducial Marking Only (n = 38)
* Dye Marking Only (n = 9)

v * Lymph Node Biopsy Only (n = 3)

+ Combined Above Procedures (n = 9)

57 4% (723/1260)

Negative for Malignancy on ENB Index Procedure

|

Confirmation of True Negatives Confirmation of False Negatives

1. Surgical tissue biopsy confirmed 1.
non-malignant (n = 35).

Surgical tissue biopsy
confirmed malignant (n = 131).

2. Repeatlesion biopsy (e.g., ENB 2.
or TTNA) confirmed
nonmalignant (n = 30).

Repeat lesion biopsy (e.g.,
ENB or TTNA) confirmed
malignant (n =77).

3. No repeat lesion biopsy. Follow- 3.
up imaging at 12 months (n = 49)
or 24 months (n = 163) did not
show lesion progression. 4.

Non-index-lesion procedure
confirmed malignant (n = 61).

Death due to lung cancer
(n = 20).
4. Subject seen in clinic for 24-
month lung health follow-up and 5.
physician determined no change
in diagnosis. No follow-up
imaging or repeat biopsy as of
24-month visit (n = 8).

Therapeutic procedure without
confirmation of diagnosis
(n=32).

h 4

False Positive (FP)
n=0

True Positive (TP)
n =537

True Negative (TN)
n =285

False Negative (FN)
n =321

Diagnostic Yield (Excluding Subjects Indeterminate as of 24 months

Calculated as (TP+TN) out of all attempted biopsies including unsuccessful navigation but
excluding subjects with indeterminate follow-up:

(537+285) / 1212 367.8%

Indeterminate as of 24 Months

1.

Atypical cell diagnosis at index ENB
with no confirmed diagnosis by 24
months (n=1).

Lesion growth on repeat imaging but no
follow-up tests or treatment conducted
(n=12).

No follow-up imaging or repeat biopsy
as of 24-month follow-up. 24-month
study follow-up conducted with no
change in diagnosis reported, but
subject not seen in clinic by lung health
professional (n = 20).

Lost-to-follow-up or study withdrawal
with no confirmed diagnosis (n = 38).

Death due to cause other than lung
cancer with no confirmed diagnosis

(n = 46).
v

Sensitivity Analysis (SA)
n=117

Worst Case (TP+TN/1329):
(537+285)/ 1329 =61.9%

Best Case (TP+TN+SA [ 1329):
(537+285+117)/ 1329 =70.7%
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Folch EE, et al. NAVIGATE 24-Month Results: Electromagnetic Navigation Bronchoscopy for Pulmonary Lesions at 37 Centers in Europe and the United States. J Thorac Oncol. 2022;17(4):519-531.



Table 1. Demographics, Procedural, and Lesion Characteristics
Global

Baseline Variables

EU Only

U.S. Only

Subject demographics
Age at consent (y)
Subject age > 65y
Female/male
Tobacco history (current or former)
COPD
Personal history of cancer
Family history of cancer
Procedural characteristics
General anesthesia
Radial EBUS used during ENB
Cone-beam CT used during ENB
Fluoroscopy used during ENB®
Lesion visible on fluoroscopy®
Rapid on-site evaluation used®
Procedure planning time (min)
Total procedure time (min)®
ENB-specific procedure time (min)”
Operator’s previous ENB_experience
0-4 ENB cases per mo
5-10 ENB cases per mo
>10 ENB cases per mo

C

1388 subjects
69.0 (61.0-76.0)
64.4 (894/1388)
50.3/49.7

79.8 (1107/1388)
43.3 (601/1388)
48.1 (667/1388)
58.8 (816/1388)
1388 procedures
78.2 (1086/1388)
50.6 (703/1388)
5.5 (77/1388)
85.0 (1299/1529)
59.1 (768/1299)
61.7 (777/1260)
5.0 (5.0-10.0)
50.0 (34.0-69.0)
26.0 (16.0-41.0)

16.8 (233/1388)
43.3 (601/1388)
39.8 (553/1388)

175 subjects
69.0 (61.0-77.0)
63.4 (111/175)
46.9/53.1

81.1 (142/175)
34.3 (60/175)
43.4 (76/175)
38.3 (67/175)
175 procedures
56.6.(99/175)
4.0 (7/175)
9.7(17/175)
41.7 (78/187)
50.0.(39/78)
17.3429/168)
10.0 (10.0-15.0)
40.0 (31.0-50.0)
29.0 (21.0-40.0)

77.7 {136/175)
21.1 (37/175)
0.6 (1/175)

1213 subjects
69.0 (60.0-76.0)
64.6 (783/1213)
50.8/49.2

79.6 (965/1213)
44.6 (541/1213)
48.7 (591/1213)
61.7 (749/1213)
1213 procedures

81.4/(987/1213)

57.4/(696/1213)
4.9 (60/1213)
91.0 (1221/1342)
59.7 (729/1221)
68.5 (748/1092)
5.0 (4.0-9.0)
52.0 (35.0-71.0)
25.0 (15.0-41.0)

8.0.(97/1213)
46.5 (564/1213)
45.5/(552/1213)

Folch EE, et al. NAVIGATE 24-Month Results: Electromagnetic Navigation Bronchoscopy for Pulmonary Lesions at 37 Centers in Europe and the United States. J Thorac Oncol. 2022;17(4):519-531.



Table 1. Demographics, Procedural, and Lesion Characteristics

Global

Baseline Variables

EU Only

U.S. Only

Lung lesion characteristics in biopsy cases

Lesion size (mm), median
Lesion.size < 20 mm
<4 mm
>4 mm to <8 mm
>8 mm to <20 mm
Lesion size > 20 mm to <30 mm
Lesion size > 30 mm to <40 mm
Lesion size > 40 mm
Upper lobe lesion location
Peripheral third of the lung®
Lesion distance to pleura (mm)
Pure to mostly ground glass®
Spiculated lesion border
Bronchus sign present on CT
Multiple lesions sampled

Pretest probability of malignancy > 65% (physician
estimate)

1529 lesions in 1329

subjects

20.0(14.0-29.0)
49.7Y759/1528)
0.2 (3/1528)
3.8 (58/1528)
45.7 (698/1528)
25.7 (392/1528)
12.4 (189/1528)
12.3 (188/1528)
58.7 897/1529)

67.8 (1036/1529)

9.0 (0.0-20.0)
6.2 (95/1523)

60.4 (923/1527)
50.8 (777/1529)
12.8 (170/1329)
61.4 (730/1188)

Pretest probability of malignancy > 65% (calculated)” 52.0|(535/1029)

187 lesions in 174

subjects
LE{LQ(13.0—28.0)
53.5/(100/187)
0.0 (0/187)
5.3 (10/187)
48.1 (90/187)
24.1 (45/187)
11.8 (22/187)
10.7 (20/187)
62.6 (117/187)
72.7 (136/187)
11.0 (0.0-25.0)
5.9 (11/187)
64.2 (120/187)
66.8 (125/187)
6.9 (12/174)
74.3 (139/187)

52.9 (64/121)

1342 lesions in 1155

subjects

M (14.0-29.0)
49.1/(659/1341)
0.2 (3/1341)
3.6 (48/1341)
45.3 (608/1341)
25.9 (347/1341)
12.5 (167/1341)
12.5 (168/1341)
58.1 (780/1342)
67.1 (900/1342)
9.0 (1.0-20.0)
6.3 (84/1336)
59.9 (803/1340)
48.6 (652/1342)
13.7 (158/1155)
59.0 (591/1001)

51.9 (471/908)

Folch EE, et al. NAVIGATE 24-Month Results: Electromagnetic Navigation Bronchoscopy for Pulmonary Lesions at 37 Centers in Europe and the United States. J Thorac Oncol. 2022;17(4):519-531.



Table 3. Significant (p < 0.05) Univariate and Multivariate Predictors of Diagnostic Yield
Predictors Global (1260 Subjects) EU Only (168 Subjects) U.S. Only (1092 Subjects)

Significant univariate predictors of higher diagnostic yield

Multiple lesions biopsied 1.70 (1.14-2.53) — 1.55 (1.02-2.36)

Previous ENB Use > 10 cases/mo® 1.63 (1.16-2.30) — -

Previous ENB Use 5-10 cases/mo* 1.58 (1.13-2.21) — -

Bronchus sign present 1.62 (1.27-2.07) 2.14 (1.10-4.17) 1.69 (1.30-2.21)

Lymph nodes biopsied 1.61 (1.24-2.09) — 1.41 (1.07-1.85)

Fluoroscopy used 1.56 (1.14-2.14) — —

ROSE used 1.48 (1.14-1.92) — —

Upper lobe location 1.48 (1.16-1.88) — 1.51 (1.16-1.97)

Total procedure time, 30-60 min®¢ — — 1.57 (1.18-2.10)
Significant univariate predictors of lower diagnostic yield

Hispanic or Latino ethnicity 0.63 (0.41-0.98) — —

Lesion size < 20 mm 0.60 (0.47-0.76) — 0.58 (0.45-0.76)

Personal history of cancer 0.56 (0.44-0.72) — 0.54 (0.42-0.71)
Significant multivariate predictors of higher diagnostic yield

Multiple lesions biopsied 2.36 (1.48-3.77) — 2.02 (1.30-3.16)

Total procedure time < 30 min® 2.27 (1.42-3.65) — 2.07 (1.30-3.28)

Total procedure time 30-60 min” 1.85 (1.34-2.55) — 1.86 (1.36-2.56)

Previous ENB use 5-10 cases/mo®° 1.68 (1.14-2.48) — —

Bronchus sign present 1.50 (1.13-2.00) 2.14 (1.10-4.17) 1.59 (1.18-2.13)

Lymph nodes biopsied 1.55 (1.11-2.16) — 1.51 (1.10-2.07)

ROSE used 1.47 (1.09-2.00) — —

Upper lobe location — — 1.46 (1.10-1.93)
Significant multivariate predictors of lower diagnostic yield

Personal history of cancer 0.58 (0.44-0.76) — 0.56 (0.43-0.75)

Average lesion size < 20 mm 0.72 (0.54-0.95) - 0.72 (0.54-0.96)

General anesthesia use — — 0.66 (0.46-0.96)

Folch EE, et al. NAVIGATE 24-Month Results: Electromagnetic Navigation Bronchoscopy for Pulmonary Lesions at 37 Centers in Europe and the United States. J Thorac Oncol. 2022;17(4):519-531.



Robotic-assisted
Bronchoscopy (RAB)



Monarch Robotic
Bronchoscopy System
(Auris Health, Inc.,
Redwood City, CA, USA)

Ion Robotic Bronchoscopy
System (Intuitive Surgical©,
Sunnyvale, CA, USA)

The Galaxy System
(Noah Medical,
San Carlos, CA, USA)

Navigation Technology

Electromagnetic Navigation

Shape Sensing

Electromagnetic with digital
tomosynthesis TiLT+

Technology™
) Quter Sheath: 6 mm
Catheter Outer Diameter " ! , 3.5 mm 4.0 mm
Inner Scope: 4.2 mm
Working Channel Diameter 2.1 mm 2amm 2.1 mm
Vision during Biopsy Yes No Yes
Scope Reprocessing Yes Yes No, disposable
Compatibility with Cone
Beam or Advanced Yes Yes Yes
Fluoroscopy
Therapeutic tools Under Investigation Under Investigation Unclear
FDA Approval Yes Yes Pending
’h S % ’
= = =l
0 I
» @F-?'Q) " Au j L—
O A

Diddams MJ, Lee HJ. Robotic Bronchoscopy: Review of Three Systems. Life (Basel). 2023 Jan 28;13(2):354.



MONARCH

Chen, Alexander C et al. “Robotic Bronchoscopy for Peripheral Pulmonary Lesions: A Multicenter Pilot and Feasibility Study (BENEFIT).” Chest vol. 159,2 (2021): 845-852.



Irrigation Volume: MONARCH" arge

3l Target 2

Max Sheath Max Scope

| 0

Chen, Alexander C et al. “Robotic Bronchoscopy for Peripheral Pulmonary Lesions: A Multicenter Pilot and Feasibility Study (BENEFIT).” Chest vol. 159,2 (2021): 845-852.



Navigate

Anatomy Border RAO 79°

Shape-sensing
feedback showing
catheter position

3D Airway Model
generated by PlanPoint
Software

View showing catheter progress
towards target

Distance to Near/Far Edge
of Target from catheter Tip

Virtual view with
pathway displayed

Live real-time airway view from lon
Peripheral Vision Probe

Simoff, Michael J et al. “Shape-sensing robotic-assisted bronchoscopy for pulmonary nodules: initial multicenter experience using the lon™ Endoluminal System.” BMC
pulmonary medicine vol. 21,1 322. 16 Oct. 2021

I “"

Reisenauer, Janani et al. “lon: Technology and Techniques for Shape-sensing Robotic-assisted Bronchoscopy.” The Annals of thoracic surgery vol. 113,1 (2022): 308-315.



Study

Styrvoky et al. (2022)

Low et al. (2022)
Oberg et al. (2022)

Naaman et al. (2022)

Folch et al. (2022)

Lee-Mateus et al. (2022)
Chambers et al. (2022)
Reisenauer et al. (2022)
Tavakoli et al. (2022)

Al Taq et al. (2022)

Kalchiem-Dekel et al.

(2022)
Ross et al. (2021)

Pritchett et al. (2021)

Ghosh et al. (2021)
Verga et al. (2021)
Bajwa et al. (2021)
Benn et al. (2021)

Fielding et al. (2019)
Hedstrom ef al. (2022)
Cumbo-Nacheli et al.

(2022)

Agarwal et al. (2022)
Manley et al. (2021)

Ekeke et al. (2021)

Chen et al. (2021)

Rojas-Solano et al.
(2018)

Robot

SS-RAB
SS-RAB
SS-RAB
SS-RAB
SS-RAB
SS-RAB
SS-RAB
SS-RAB
SS-RAB
SS-RAB
SS-RAB

SS-RAB
SS-RAB
SS-RAB
SS-RAB
SS-RAB
SS-RAB
SS-RAB
EN-RAB
EN-RAB

EN-RAB
EN-RAB
EN-RAB
EN-RAB
EN-RAB

Publication

Manuscript
Manuscript
Manuscript
Abstract
Abstract
Manuscript
Manuscript
Manuscript
Abstract
Abstract
Manuscript

Abstract
Abstract
Abstract
Abstract
Abstract
Manuscript
Manuscript

Type

Retro
Retro
Retro
Pros
Pros
Retro
Retro
Pros
Retro
Retro
Pros

Pros
Retro
Retro
Pros
Retro
Retro
Pros

Time
Frame

12/2020 to 2/2022
11/2021 to 5/2022
10/2021 to 8/2022
1/2022 to 3/2022
3/2019 to 5/2021
1/2019 to 3/2021
9/2020 to 7/2021
2/2021 to 8/2021
8/2020 to 12/2021
NR
10/2019 to 7-2020

8/2020 to 3/2021
1/2020 to 4/2021
2/2020 to 4/2021
1/2020 to 10/2020
3/2020 to 11/2020
9/2019 to 6/2020
9/2016 to 7/2017

Analysis

DY and safety
DY and safety
DY and safety
Safety only
DY and safety
DY and safety
DY and safety
DY and safety
Safety only
Safety only
DY and safety

Safety only
DY and safety
DY and safety

Safety only
DY and safety
DY and safety
DY and safety

Absftract
Manuscript

Manuscript
Abstract
Manuscript
Manuscript
Manuscript

Retro
Retro

Retro
Retro
Retro
Pros
Pros

2/2021 to 11/2021
NR

6/2018 to 12/2019
NR

8/2020 to 2/2021
NR
NR

DY and safety

DY and safety
DY and safety
DY and safety
DY and safety
DY and safety

DY and safety

Total

Patients Age (yr) Size (mm)

Average

Average

198 67.1 22.6
133 64 17
112 71 22
11 62.9 15.8
129 NR 16
113 70 18
75 65 20
30 69.3 17.5
65 NR 21.2
20 NR 14
130 69 18
40 NR 15
192 NR 15
95 NR 19
40 67 NR
76 68.4 17
52 68 21.9
29 632 148
45 — NR 16.9
20 70 22
124 68 24
17 NR NR
25 71 10-20
54 67.1 23.2
15 67 26

3D

Total

DY

Imaging Lesions Diagnosed (%)

CBCT 209 192 919
No 143 110 76.9
No 120 108 90
No 12 8 66.7
No 129 104 80.6
No 113 99 87.6

O-arm 79 61 77.2

Cios Spin 30 28 93.3
No 65 56 86.2
No 20 19 95

Cios Spin 159 130 81.8
No 49 43 87.8

CBCT 230 212 92.2
No 103 82 79.6
No 57 NR NR
No 76 68 89.5

CBCT 59 51 86.4
No 29 23 793
AF — 45 41 91 .1

CBCT 20 18 a0
No 124 95 /6.6
No 17 14 82.4
No 25 20 80
No 54 40 74 1
No 15 13 86.7

Definition of abbreviations: 3D = three-dimensional; AF = augmented fluoroscopy; CBCT = cone-beam computed tomography; DY = diagnostic yield; EN = electromagnetic

navigation; NR =not reported; Pros = prospective; RAB =robotic-assisted bronchoscopy; Retro = retrospective; SS = shape-sensing.

Ali MS, et al. Diagnostic Performance and Safety Profile of Robotic-assisted Bronchoscopy: A Systematic Review and Meta-Analysis. Ann Am Thorac Soc. 2023;20(12):1801-1812.



Styrvoky et al. 2022

Low et al. 2022

Oberg et al. 2022
Hedstrom et al. 2022
Folch et al. 2022
Cumbo-Macheli et al. 2022
Lee-Mateus et al. 2022
Chambers et al. 2022
Reisenauer et al. 2022
Kalchiem-Dekel et al. 2022
Agarwal et al. 2022
Fritchett et al.2021

Ghosh et al. 2021

Manley et al. 2021

Ekeke et al. 2021

Bajwa et al. 2021

Benn et al. 2021
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0.5 0.6 0.7 0.8 0.9 1.0

Diagnostic Yield
Digggostic vield = 84.3%

PTX: 2.3%, CTD: 1.2%, Significant hemorrhage: 0.5%

Ali MS, et al. Diagnostic Performance and Safety Profile of Robotic-assisted Bronchoscopy: A Systematic Review and Meta-Analysis. Ann Am Thorac Soc. 2023;20(12):1801-1812.




Table 4. Impact of various factors on the diagnostic yield of robotic bronchoscopy

Factor Number of Studies OR for Diagnosis (95% CI) P Value
Malignant vs. benign lesions 6 07940.6—-1.5) 0.8
Lesion size =2cm vs. =2cm 5 2.4 (1.3-4.2) 0.003
Lesion size > 3cm vs. =3cm 5 1.7 (0.9-3.3) 0.09
Presence vs. absence of CT-BS 5 21‘.@{1 .0-2.6) 0.048
Concentrie, vs.menconcentrie R-EBUS view 4 4(1.3-4.5) 0.005
Solid vs. nonsolid lesions 3 1.1 (0.6-2.0) 0.8
Upper vs. lower lobe location 2 0.9 (0.4-2.1) 0.8
Central (two-thirds) vs. peripheral (one-third) location 2 1.2 (0.2-8.2) 0.8

Definition of abbreviations: Cl = confidence interval; CT-BS = computed tomography bronchus sign; OR = odds ratio; R-EBUS =radial
endobronchial ultrasound.

Nonconcentric R-EBUS views included both eccentric view and absence of a view. Right middle lobe and lingular lesions were added to the
upper lobes. Nonsolid lesions include part-solid, ground-glass, mixed-density, and cavitary lesions. Boldface type denotes statistical
significance.

Ali MS, et al. Diagnostic Performance and Safety Profile of Robotic-assisted Bronchoscopy: A Systematic Review and Meta-Analysis. Ann Am Thorac Soc. 2023;20(12):1801-1812.



Cone beam CT (CBCT)



Setser R, et al. Cone beam CT imaging for bronchoscopy: a technical review. J Thorac Dis. 2020;12(12):7416-7428.



Cone Beam Fan Beam
(CBCT) (MSCT)

-

Setser R, et al. Cone beam CT imaging for bronchoscopy: a technical review. J Thorac Dis. 2020;12(12):7416-7428.



Patient arrives in OR
Patient intubated with 8.5-9.0 mm ETT

RANB EMN leads placed on patient and
patient wrapped tightly with bedding

RANB calibrated and navigated to PPN
using AF

r-EBUS deployed to find concentric
signal

Initial CBCT spin performed
Segmentation of target

Under AF guidance, biopsy needle
deployed and TBNA performed +/—

Airway inspection completed

Procedure completed

Caruso et al.Integration of robotic bronchoscopy and cone beam computed tomography: a narrative review. AME Medical Journal (2023).



Setser R, et al. Cone beam CT imaging for bronchoscopy: a technical review. J Thorac Dis. 2020;12(12):7416-7428.



Casal RF, et al. Cone beam computed tomography-guided thin/ultrathin bronchoscopy for diagnosis of peripheral lung nodules: a prospective pilot study. J Thorac Dis. 2018;10(12):6950-6959.



CBCT-guided bronchoscopy findings

Values, n (%)

RP-EBUS images
Eccentric
Concetric

Inconclusive

RP-EBUS position per 1% CBCT

Contact with lesion
Central

Peripheral

Atelectasis

Any

Obscuring target
Pre—,CBCT navigational yield
Successful navigation
Unsuccessful navigation
Unknown (atelectasis)
Post-CBCT maneuvers
Re-navigation

Change of scope orientation

New tool/s

Casal RF, et al. Cone beam computed tomography-guided thin/ultrathin bronchoscopy for diagnosis of peripheral lung nodules: a prospective pilot study. J Thorac Dis. 2018;10(12):6950-6959.

11 [55]
6 [30]
3[15]

10 [50]
5 [25]
5 [25]

8 [40]
4[20]

10({50]
6 [30]
4[20]

6 [30]
3[15]
1[5]

Post"-CBCT navigational yield
Successful navigation
Unsuccessful navigation
Unknown (atelectasis)

Diagnostic yield
Pre-CBCT
Post-CBCT

Bronchoscopic diagnosis
Adenocarcinoma of the lung
Squamous cell carcinoma of the lung
MAC
Necrotizing pneumonia (MRSA)

Chronic inflammation

15([75)"
1[5]
4 [20]

10 [50]*
o

14/([70]

8 [40]
3[15]
119]
115]
119]

Navigation 50% =2 75%

Diagnostic vi

)



Ali EAA, et al. Transbronchial Biopsy Using an Ultrathin Bronchoscope Guided by Cone-Beam Computed Tomography and Virtual Bronchoscopic Navigation in the Diagnosis of Pulmonary Nodules. Respiration. 2019;98(4):321-328.



Undiagnosed small
peripheral lung lesion

(n = 40)

LT bronchus Type A Type B
sign (n =32 (n = 8)
CBCT target- Type A Type B Type B Type C
forceps sign (n =30) (n=2) (n = 6) (n=2)
Bronchoscopic | NSCLC (n = 20) NTM (n = 1) NSCLC (n = 1) Undiagnosed (n = 2)
diagnosis Metastatic Non-specific SCLC (n = 1)

Ing tumor (n = 1) inflammation (n = 1)* Non-specific

Th(n=1) inflammation (n = 4)**

NTM (n = 4)

Non-specific

inflammation (n = 4)

Ali EAA, et al. Transbronchial Biopsy Using an Ultrathin Bronchoscope Guided by Cone-Beam Computed Tomography and Virtual Bronchoscopic Navigation in the Diagnosis of Pulmonary Nodules. Respiration. 2019;98(4):321-328.



Table 2. Diagnostic yields

Overall, % (n) 90.0/(36/40)
Malignant lesion, % () 92.0 (23/25)
Benign lesion, % (n) 86.7 (13/15)
CT bronchus sign, % (n)
Type A 96.9/(31/32)
Type B 62.5 (5/8)
CBCT target-forceps sign, % (n)
Type A 100.0/(30/30)
Type B 75.0 (6/8)
Type C 0.0 (0/2)

Ali EAA, et al. Transbronchial Biopsy Using an Ultrathin Bronchoscope Guided by Cone-Beam Computed Tomography and Virtual Bronchoscopic Navigation in the Diagnosis of Pulmonary Nodules. Respiration. 2019;98(4):321-328.



Casal RF, et al. Cone beam computed tomography-guided thin/ultrathin bronchoscopy for diagnosis of peripheral lung nodules: a prospective pilot study. J Thorac Dis. 2018;10(12):6950-6959.



Multimodality
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Abstract

Purpose Lung nodules are a common radiographic finding. Non-surgical biopsy is recommended in patients with moder-
ate or high pretest probability for malignancy. Shape-sensing robotic-assisted bronchoscopy (ssRAB) combined with radial
endobronchial ultrasound (r-EBUS) and cone beam computed tomography (CBCT) is a new approach to sample pulmonary
lesions. Limited data are available regarding the diagnostic accuracy of combined ssRAB with -EBUS and CBCT.
Methods We conducted a retrospective analysis of the first 200, biopsy procedures of 209' lung lesions using ssRAB, -EBUS,
and CBCT at UT Southwestern Medical Center in Dallas, Texas. Outcomes were ‘based on pathology interpretations of
samples taken during ssRAB, clinical and radiographic follow-up, and/or additionalsampling.

Results The mean largest lesion dimension.was.22.6 + 13.3 mm with a median of 19 mmJArange 7 to 73 mm). The prevalence
of malignancy in our data was 64.1%. The diagnostic accuracy/of ssRAB combinedWwith advanced imaging was 91.4%(CI
86.7-94.8%). Sensitivity was 87.3% (CI 80.5-92.4%) with a specificity of 98.7% (CI 92.8-100%). The negative and posi-
tive predictive values were 81.3% and 99.2%. The rate of non—di}gn,gstic sampling was 11%/(23/209 samples). The only
complication was pneumothorax i1 % (2/200 procedures), with 0.5%requiring a _chest tube.

Conclusion Our results of the combined use of ssRAB with -EBUS and CBCT to sample pulmonary lesions suggest a high
diagnostic accuracy for malignant lesions with reasonably high sensitivity and negative predictive values. The procedure is

safe with a low rate of complications.
Styrvoky, Kim et al. “Shape-Sensing Robotic-Assisted Bronchoscopy with Concurrent use of Radial Endobronchial Ultrasound
and Cone Beam Computed Tomography in the Evaluation of Pulmonary Lesions.” Lung vol. 200,6 (2022): 755-761.



TABLE 2 Procedure details and outcomes of the overall cohort and subgroups by use of mobile CBCT or standard C-arm.

Overall (n = 192)

Subgroup by mobile CBCT versus standard.C-arm

Mobile CBCT (1 = 117)

Standard C-arm/(n =

75)

p-value

Type of lesion
Cavitary
Cystic
Ground-glass|
Mixed
Solid
Subsolid
Bronchus sign positive®
Vessels sign positive
Target nodule parameters
Max size, cm
Min size, cm
Average size, cm
SUV max in PET-CT
Target to catheter distance (mm, n = 142)
Distance to pleura
Radial EBUS
Cryo used
Forceps used
Brush used

Bronchoalveolar lavage

(3.1%

)
(1.6%)
13 (6.8%)
13 (6.8%)
138 (71.9%)
19 (9.9%)
96.(50%)

87 (45.3%)

14 (1.1-1.7)
1.08 (0.9-1.3)
1.2(1.0-14)
2.8 (1.4-5.85)
2 (0-6)
1.81 (0.71-2.8)
190 (99%)
43 (22.4%)
80 (41.7%)
14 (7.3%)
109 (56.8%)

4 (3.4%)
3 (2.6%)
12 (10.3%)

7 (6%)
77(65.8%)
4 (12%)
57 (48.7%)
54 (46.2%)

1.40 (1.10-1.70)
1.05 (0.90-1.20)
1.23 [1-1.45)
2.80 (1.30-5.40)
2(0-7)

1.95 (0.50-3)
117 (100%)

38((32.5%)

54 (46.2%)

10 (8.5%)

68 (58.1%)

2 (2.7%)
0(0%)

1(1.3%)
6 (8%)

61 (81.3%)

5(6.7%)

39 (52%)

33 (44%)

1.41 (1.20-1.80)

1.10 (0.90-1.44)

1.25 {1.05-1.55)

345 (1.90-6.50)

0 (0-3)

1.70 (0.77-2.50)
73 (97.3%)
506.7%)

26 (34.7%)
4 (5.3%)
41 (54.7%)

0.295
0.481
0.102
0.456
0.760
<0.001***
0.115
0.403
0.864

Abia-Trujillo D, et al. Mobile cone-beam computed tomography complementing shape-sensing robotic-assisted bronchoscopy
in the small pulmonary nodule sampling: A multicentre experience. Respirology. Published online November 28, 2023.
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Diagnostic yield

" 11.20% o 12.00% 10.20%
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85.40% S0
40%
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(n=192) - cm (n=143) CBCT standard C- standard C-
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(R=117) (n=33) ) arm (n=16) arm (n=59)
Non-diagnostic  14.60% 24.50% 11.20% 16.20% 27.30% 14.29% 12.00% 18.70% 10.20%
Diagnostic 85.40% 75.50% 88.80% 83.80% \ 72.70% 85.71% 38.00% 81.30% 89.80%

o

Abia-Trujillo D, et al. Mobile cone-beam computed tomography complementing shape-sensing robotic-assisted bronchoscopy
in the small pulmonary nodule sampling: A multicentre experience. Respirology. Published online November 28, 2023.



Variable

Upper lobe location
Average size >1 cm
Bronchus sign positive
Vessel sign positive
Distance to pleura
Nodule in outer third
Solid nodule

Use of cryobiopsy

Use of mCBCT

Odds ratio

1.03
1.02
1.15
1.03
0.97
0.92
1.04
0.89
1.03

95% CI

0.95-1.11
0.93-1.11
1.05-1.25
0.95-1.13
0.93-1.01
0.80-1.05
0.93-1.16
0.77-1.03
0.93-1.14

p-value

0.422
0.640
0.001
0.846
0.146
0.254
0.456
0.122
0.538

Abia-Trujillo D, et al. Mobile cone-beam computed tomography complementing shape-sensing r
in the small pulmonary nodule sampling: A multicentre experience. Respirology. Published onlin
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Cryobiopsy



Transbronchial lung cryobiopsy (TBLC)

 Forceps TBLB vs. Transbronchial lung cryobiopsy (TBLC)
(Larger tissues’/ Less crushing artifact
 Additional diagnostic yield for peripheral pulmonary lesions (PPLs)

* 1.1 mm cryoprobe
* Excellent flexibility
« With 1.95 mm guide sheath (GS) in 2.0 mm working channel

A B
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. | 3\ | | orceps biopsy

Cryobiopsy 1.5-mm 19-mm Cryobiopsy 1.5-mm 19-mm

forceps forceps forceps forceps

Kim, Soo Han et al. “The Additive Impact of Transbronchial Cryobiopsy Using a 1.1-mm Diameter Cryoprobe on Conventional
Biopsy for Peripheral Lung Nodules.” Cancer research and treatment, Nov. 2022



Under review



Diagnostic yield of TBLC for PPLs

 Diagnostic yield (2021~2023): 89.9-91.5%

 Additional diagnostic yield (DY)

« Matsumoto Y, et al. (2021) (n = 257)
« 8.6% (81.3% > 89.9%)
o ‘Adjacent to' /'Within": 14.9% / 3% (p = 0.001)
« Bronchus sign (-) / (+)..15.4% / 6.3% (p = 0.011)
 Nakai T, et al. (2022) (n = 139)
« 76.3%.(FB) / 81.3% (TBLC) / 89.9% (Total)
* ("Adjacent to'..conventional biopsy 67.4% vs. cryobiopsy 81.9% (p = 0.019)
« 'Within": FB 94.2% (49/52) vs. cryobiopsy 84.6% (44/52) (p = 0.18)
« Chaeuk Chung, et al. (2023) (n = 199)
« 65.3% (FB) / 84.4% (TBLC) / 91.5% (Total)
« (Adjacent to' / 'Within": 29.9% / 25.2% (p = 0.003)

+ Matsumoto Y, et al. Diagnostic Outcomes and Safety of Cryobiopsy Added to Conventional Sampling Methods: An Observational Study. Chest. 2021;160(5):1890-901.

« Nakai T, et al. Safety profile and risk factors for bleeding in transbronchial cryobiopsy using a two-scope technique for peripheral pulmonary lesions. BMC Pulm Med. 2022;22(1):20.

+ Kim, Soo Han et al. “The Additive Impact of Transbronchial Cryobiopsy Using a 1.1-mm Diameter Cryoprobe on Conventional Biopsy for Peripheral Lung Nodules.” Cancer research and treatment, Nov. 2022
» Chaeuk Chung, et al. Diagnostic Value of Transbronchial Lung Cryobiopsy using an Ultrathin Cryoprobe and Guide Sheath for Peripheral Pulmonary Lesions. J Bronchol Intervent Pulmonol. (2023)



Ultrathin bronchoscopic cryobiopsy of peripheral
pulmonary lesions

Masahide Oki' | Hideo Saka"? | Yoshihito Kogure' | Hideyuki Niwa'
Arisa Yamada' | Atsushi Torii' | Chiyoe Kitagawa'

Methods: Patients with peripheral pulmonary lesions <30 mm in diameter were pro-
spectively enrolled in the study. All patients underwent forceps biopsy followed by
cryobiopsy using a'3.0-mm ultrathin bronchoscope under radial probe endobronchial
ultrasound guidance, virtual bronchoscopic navigation and fluoroscopic guidance.
The primary endpoint was the feasibility of cryobiopsy.

Results: In total, (50 patients with peripheral pulmonary lesions were enrolled in the
study; the imedian longest diameter on computed tomography-was-{17.9 mm,.Cryo-
biopsy was performed successfully in 49 patients (98%).(Forceps biopsys €ryobio
and the ‘¢ombinationsof these two methods provided a specific diagnosis in"54%)
(27/50),62% (31/50) and 74%, (37/50) of patients, respectively. The median size” of
specimens obtained via cryobiopsy was significantly larger than the median size
obtained via forceps biopsy (7.0 vs. 1.3 mm?, respectively, p < 0.001). Mild bleeding
during cryobiopsy occurred in 47 patients (94%). No moderate/severe bleeding or
pneumothorax occurred.

Oki, Masahide et al. “Ultrathin bronchoscopic cryobiopsy of peripheral pulmonary lesions.” Respirology (Carlton, Vic.) vol. 28,2 (2023): 143-151.



Novel Robotic-Assisted Cryobiopsy for Peripheral Pulmonary Lesions
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Abstract

Purpose Tissue acquisition in lung cancer is vital for multiple reasons. Primary reasons reported for molecular testing failure
in lung cancer biopsy specimens include insufficient amount of tumor cells provided and inadequate tissue quality. Robotic
bronchoscopy is a new tool enabling peripheral pulmonary lesion sampling; however, diagnostic yield remains imperfect
possibly due to the location of nodules adjacent to or outside of the airway. The 1.1-mm cryoprobe is a novel diagnostic tool
and accesses tissue in a 360-degree manner, thus potentially sampling eccentric/adjacent lesions. This study examines the
diagnostic yield of the cryoprobe compared to standard needle aspiration and forceps biopsy. It additionally evaluates yield
for molecular markers in cases of lung cancer.

Methods This is a retrospective analysis of 112 patients with 120 peripheral pulmonary lesions biopsied via robotic bron-
choscopy using needle aspirate, forceps, and cryobiopsy.

Results The overall diagnostic yield was 90%. Nearly 18% of diagnoses were made exclusively from the cryobiopsy/sample.
Molecular analysis was adequate on all cryeblopsy samples sent. Digital imaging software confirmed an increase in quantity
and quality of samples taken via cryobiopsy compared to needle aspirate and traditional forceps biopsy.

Conclusion Using the 1.1-mm cryoprobe to biopsy PPN combined with the [on robotic bronchoscopy system is safe, feasible,
and provides more diagnostic tissue than needle aspirates or traditional forceps biopsies. The combination of cryobiopsy with
robotic-assisted bronchoscopy increased diagnostic yield, likely due to its 360-degree tissue acquisition which is beneficial
when targeting extraluminal lesions adjacent to the airway.

Oberg CL, et al. Novel Robotic-Assisted Cryobiopsy for Peripheral Pulmonary Lesions. Lung. 2022;200(6):737-745.



Total (n=134) ([EBUS-TBNA

\ alone (n=134)

No definitive diagnosis

Definitive diagnosis

Lung cancer 1.00
Any 64 (48%)
Lung, adenocarcinoma 31(23%)
Lung, squamous cell 7 (5%)
Lung, large cell 3(2%)
Lung, neuroendocrine 1(1%)
Lung, small cell 22 (16%)
Other metastatic carcinoma
Any 5 (4%) 5 (4%) 5 (4%)
Breast cancer 2 (1%) 2 (1%) 2 (1%)
Oesophageal cancer 1(1%) 1(1%) 1(1%)
Prostatic cancer 2 (1%) 2 (1%) 2 (1%)
Uncommon tumour - - - 0-27
Any 17 (13%) 10 (7%) 13 (10%)
Lymphoma 10 (7%) 5 (4%) 8 (6%)
Neurilemmoma 1(1%) 1(1%) 1(1%)
NUT midline carcinoma 1(1%) 0 0
Seminoma 1(1%) 1(1%) 1(1%)
Thymic carcinoma 1(1%) 0 0
3(2%) 3(2%) 3(2%) -
00009
n 48 (36%) 32 (24%) 45 (34%)
Pneumoconiosis 10 (7%) 9 (7%) 10 (7%)
( Sarcoidosis 16 (12%) 12 (9%) 16 (12%)
d 19 (14%) 11 (8%) 19 (14%)

Fan, Ye et al. “Transbronchial needle aspiration combined with cryobiopsy in the diagnosis of mediastinal diseases:
a multicentre, open-label, randomised trial.” The Lancet. Respiratory medicine vol. 11,3 (2023): 256-264.



Park D, et al. Cryobiopsy: A Breakthrough Strategy for Clinical Utilization of Lung Cancer Organoids. Cells. 2023;12(14):1854.



Source: From Pf. Wonjun Ji's slides, 'CRYO Round Table Meeting’, 2023.

Introduction - Cryotherapy
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Source: From Pf. Wonjun Ji's slides, '"CRYO Round Table Meeting’, 2023.

Introduction - Cryotherapy

* Equipment: Cryogen + Cryomachine

1M|CH(ERBECRYO ) | 2XM|CH (ERBECRYO?2 )

Cryogen

N,O

Co,

Size of Probe

1.9/ 24 mm

114/ 1.7 / 24 mm

- Ann Am Thorac Soc 2016;13(8):1405

Flexible Cryoprobe, 0D 1.1 mm, length 115 m Flexible Cryoprobe, 0D 1.1 mm, length 1.15 m
{with oversheath, 00 2.6 mm, length 817 mm) [with overs| heath, 0D 2.6 mm, length 757 mm)
No. 20402-401 Ne. 20402-402

Flexible Cryoprobe, 0D 1.7 mm, length 115 m

No. 20402-410

Flexible Cryoprobe, 0D 2.4 mm, length 1.15 m
No. 20402-411

- Provided by ERBE®



Source: From Pf. Wonjun Ji's slides, '"CRYO Round Table Meeting’, 2023.

Introduction - Cryotherapy
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Source: From Pf. Wonjun Ji's slides, '"CRYO Round Table Meeting’, 2023.
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Source: From Pf. Wonjun Ji's slides, 'CRYO Round Table Meeting’, 2023.

Case1 - Cryoextraction
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Source: From Pf. Wonjun Ji's slides, '"CRYO Round Table Meeting’, 2023.

Case2 - Cryoextraction
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Source: From Pf. Wonjun Ji's slides, '"CRYO Round Table Meeting’, 2023.

Cryotherapy for benign lesions

* Post intubation stenosis (cryotherapy alone)

INTERNAL @ MEDICINE

| CASE REPORT (]

Recurred Post-intubation Tracheal Stenosis Treated with
Bronchoscopic Cryotherapy

Ye-Ryung Jung, Joon Tack Jeong, Myoung Kyu Lee, Sang-Ha Kim, Suk Joong Yong,
Seok Jeong Lee and Won-Yeon Lee

.

;

Figure 1. (A, B) Initial tracheal computed tomography shows luminal narrowing of the trachea - Internal Med 201655(22)3331
where the narrowest diameter=3.8 mm. ! )



Source: From Pf. Wonjun Ji's slides, 'CRYO Round Table Meeting’, 2023.

Cryotherapy in malignant/lesions

« Treatment of superficial endobronchial malignancy

« Palliation of central airway obstruction (CAQO) in advanced

malignancy



Source: From Pf. Wonjun Ji's slides, '"CRYO Round Table Meeting’, 2023.

Classification of MCAO

Intrinsic Stenosis Extrinsic Stenosis Mixed Stenosis
* Intrinsic (endoluminal)
.. ) 3 7 -
 Extrinsic (extraluminal) 3 <

o/ Mixed

Purely Extra-luminal Extra-luminal
endoluminal tumor causing tumor causing -
. tumor without mass effect mass effect
— ImpaCt on therapeUtIC approaCh breach of but no and endoluminal
the cartilage endoluminal involvement
involvement

__
_ G+ ()

- A. Ernst and F.J.F. Herth (eds.), Principles and practice of interventional pulmonology. Springer 2013.




Source: From Pf. Wonjun Ji's slides, 'CRYO Round Table Meeting’, 2023.

Cased4 - MCAO

« 71/M, RLL atelectasis with pleural effusion
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Source: From Pf. Wonjun Ji's slides, 'CRYO Round Table Meeting’, 2023.

Cased - chest PA
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Cased4 - Cryorecannalization
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Case - cryotherapy
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Source: From Pf. Wonjun Ji's slides, '"CRYO Round Table Meeting’, 2023.
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Factors affecting(survivalin patients with &~ T 80
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endobronchial malignant mass after S 1
flexible Bronchoscopic cryotherapy: a S U
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Fu-Tsai Chung'***®, Chun-Liang Chou'**', Yu-Lun Lo?, Chih-Hsi Kuo?, Tsai-Yu Wang®, Chun-Hwa Wang?, E
Hung-Yu Huang'?, Horng-Chyuan Lin?, Chih-Hao Chang'?, Chung-Shu Lee'?, Hao-Cheng Chen'” and 0
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Days
Fig. 1 Proportion of patients having received chemotherapy and
cryotherapy (......... ) and patients having received cryotherapy only
{ ) traced using the Kaplan-Meier method. Median, 472 vs.
169 days; log-rank test, p= 0.02; hazard ratio, 0.3% 95% confidence
interval, 0.16-0.89

Table 4 Factors for survival, by multivariate analysis (n =67)

OR 95% Cl p
Minor bleeding 1.2 0.27-5.27 087
Multiple procedures necessity 0.37 0.1-1.92 021
Symptoms relief 13 02-113 0.89
Performance status improved after cryotherapy* 3.7 1.2-10.7 003
Ability to receive further chemotherapy after cryotherapy with improvement of performance status * 43 14-13.7 002

Abbreviations: OR odds ratio, CI confidential interval

*p < 0.05 - BMC Pulmonary Medicine 2019;19:101












Case



22.02.08

Figure 1. Serial CT findings of pulmonary paragonimiasis. (A) A transverse CT scan done initially shows
1.8cm-sized cavitary nodule of a spiculated margin with peripheral ground glass attenuation(GGA) in RML
(B) A CT scan performed after 2 months demonstrates a slight decrease in the original nodule along with a
new emergent 1.6cm sized nodule(arrow head). (C) A CT scan performed before biopsy shows a rapid
increase in the new nodule to 4.4cm.

Kim KE, et al. The first case report of Paragonimus westermani infection diagnosed by transbronchial lung cryobiopsy. Int J Infect Dis. 2023;128:184-186
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Kim KE, et al. The first case report of Paragonimus westermani infection diagnosed by transbronchial lung cryobiopsy. Int J Infect Dis. 2023;128:184-186
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Table 1. Demographic, target lesion, procedural characteristic and outcome of overall cohort

Case 1 2 3 4 5 6 7 8 9

Demographic and target lesion characteristic

24 55 65 53 57 43 37 58 65
_ Female Female Female Female Female Female Female Male Female
LB2 LB4 RBS RB4 LB9 LB8 RB4 RBY RB4
Middle 1/3 Middle 1/3 Middle 1/3 Middle 1/3 Inner 1/3 Inner 1/3 Inner 1/3 Middle 1/3 Inner 1/3
_ 2.99 2.46 125 3.79 2.80 3.50 3.00 1.10 150
_ Solid Solid Solid Solid solid Solid Solid Solid solid
No No No No No No No Yes Yes

Procedural characteristic

Radial Radial Radial Radial Radial Linear Linear Radial Radial
Adjacent Eccentric Adjacent Eccentric Adjacent Adjacent Adjacent Concentric Concentric
1.9 forceps 1.5 forceps 1.9 forceps Not done 20G TBNA* 22G TBNA 22G TBNA 1.5 forceps 1.9 forceps
5 8 10 Not done Not done 3 3 6 13

19 Not done 11 11 11 11 11 11 Not done
3 Not done 5 2 5 2 3 1 Not done
40 Not done 38 45 34 45 46 4 Not done

Outcome

Inflammation PSP Alveolar tissue Not done Not done Atypical cell Lymphocyte PSP PSP
Forceps conclusive No Yes No Not done Not done No No Yes Yes
Cryobiopsy histology Alveolar Tissue Not done PSP Carcinoid PSP PSP Alveolar Tissue PSP Not done
Cryobiopsy conclusive No Not done Yes No Yes Yes No Yes Not done

Final diagnosis and surveillance

Surgical resection histology PSP PSP Not done PSP PSP Not done PSP PSP Not done

CT Surveillance Not applicable Not applicable Stable Not applicable Not applicable Stable Not applicable Not applicable Defaulted

Unpublished data
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2021.12.03~2023.01.20 EBUS-TBB + Cryobiopsy in CNUH (n = 11/352)

Liol/ | A= H™ ZItHd 37| A%l | "4 | Bronchus sign 24 gHs |21} (FB) 2| Zat x| F Tk
cE (mm) (Cryo.)
1 68/M IPF > CPFE 72 LUL  Solid Z|2X|7} HHO| 20| MEZ = &L () SCLC SCLC SCLC
2 67/M IPF 27 LLL  Solid LHFOfA ZOLX|HA & () A few atypical SQ SQ
cells
3 77/M IPF or Fibrosing 23 LLL  Solid 7|2tX|7} HHO| L0 M= = &4 Mild bleeding  SCLC SCLC SCLC
NSIP
4  65/M IPF 15 LLL  Solid 7|&X|7} #HEHo| 2bkof BE 5 B (0) Atypical cells, Adenosquam  Adenosqua
suggestive of ous mous
NSCLC carcinoma/N  carcinoma/N
SCLC SCLC
5 67/M IPF 28 RLL  Solid 7|2tX|7} o] &0 ¥F = &4 Pneumonia SCLC SCLC SCLC
6 87/M IPF 23 LLL  Solid 7|&X|7} o] X0 X = B4  Hypoxemia (E- A few atypical A few AD
tube & ™)  cells, suggestive  atypical cells,
of AD suggestive of
AD
7 85/M IPF 26 RLL  Solid L{F0|M EZOFX|HAN &Z Hypoxemia (E- NSCLC, favor SQ NSCLC, favor  SQ
tube & & ) SQ
8 67/M IPF or CPFE 30 LLL  Solid L{FO0AM SOX|HAM B4 Mild bleeding  Atypical cells, SQ SQ
Hypotension suggestive of SQ
ME= 2|=)
9 81/M  CPFE > IPF 30 LLL  Solid 7|&tX|7} HHHo| &=0f MEF = #Z  Mild bleeding  NSCLC, favor SQ  NSCLC, favor  SQ
SQ
10 70/M  IPF > CPFE 38 LLL  Solid 7|2tX|7} HRHO| L0 M= = B4 Mild bleeding  SCLC SCLC SCLC
11 76/M  IPF 31 LLL  Solid YO X AAHE AXHM S4} Mild bleeding  Atypical cells, Atypical cells, SQ
Hypotension suggestive of SQ suggestive of

(MBE 2|=) SQ
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sts of three parts
No.1, Specimen labeled "C" consists
(A).
No.2: Specimen labeled "D" consists
(B) .
No.3:; Specimen labeled "E" consists

© ¢ cl &
Lung, left . lateral segment "C", "D" and "E", cryobiopsy;

SQUAMOUS CELL CARCINOMA (A B,C)

@ 1A SIIEIS  FCHIR202-12-29 16:49  FICHO|ARYHE R

* |mmunohistochemical stain results (A).

1) PD-L1(S

2) ALK(D5F3); ne:

x| ol K} 2023—C

* PD-L1 PharmDX 22C3 result (W ASZAME) (Z2 O|0|A =8
— High PD-L1 expression (Tumor Proportion Score =50%)







Day 16
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= D' LIH left , with Iymmh NOC

— SQUAMOUS CELL CARCINOMA, MODERATELY DIFFERENTIATED, KERATINIZING,

F Sy |

2.3 X 2.1 CM (A3-A5, A7T-A9)

1) site: left lower lobe

2) pIPHr% invasion: absent (superficially i in pleural

ctive tis

but not bevond elastic layer of

visceral pleura (PLO))

3) |lymphovascular invasion: not identified

4) perineural invasion: not identified

5) lymphop lasmacytic reaction: absent

6) necrosis: FPEﬁEHT

7) bronchial free from tumor (distance from
margin: 5.7 cm)

8) background lung: peritumoral suppurative inflammation with

'S

9) pTle NO by AJCC staging system (8th edition)

= Lymmh node metastasis: absent (0/7)
_ng 7 (B), 0/1; LN 9 (C), 0/2; LN 10 (D), 0/2; peribronchia
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