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Is Less the new More for Lung cancer ....

« Surgical Access
« Resection (treatment size)
 Localization

@ F# P X K $
e s o The Chinese University of Hong Kong

EREPLAPERER
Faculty of Medicine
The Chinese University of Hong Kong



Is Less the new More for Lung cancer

Surgical Access

Open / thoracotomy Video Assisted Thoracic Surgery (VATS) — 3-port
1994 PWH

Yim APC et al. One hundred and sixty-three consecutive video thoracoscopic procedures: Hong Kong experience. Australian & New Zealand J Surg 1994; 64(10):671-5
Yim APC et al. One hundred consecutive cases of video-assisted thoracoscopic surgery for primary spontaneous pneumothorax. Surg Endoscopy 1995; 9(3):332-6
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VATS Advantages (compared with open)

Retrospective studies

Lower morbidity, Less blood loss, less pain
Reduced post-op duration for chest drainage
Shorter hospital stay

Patient satisfaction (cosmesis), QOL

Better preserved shoulder function

Better preserved immune function

Quicker surgical recovery = earlier adjuvant (Chemo) therapy

Controversial: Improve survival in lung CA compared with thoracotomy

Li WWL, Lee TW, Lam SSY, Ng CSH, et al. Quality of life following lung cancer resection: VATS versus thoracotomy. Chest 2002;122:584-9

Li WWL, Lee RLM, Lee TW et al. The impact of thoracic surgical access on early shoulder function: VATS versus posterolateral thoracotomy. Eur J Cardiothorac Surg 2003;23:390-6
Ng CSH, Whelan RL, Lacy AM, Yim APC. Is Minimal Access Surgery for Cancer Associated with Immunologic Benefits? World J Surg 2005;29:975

Ng CSH, Wan S, Hui C, et al. VATS lobectomy for lung cancer is associated with less immunochemokine disturbances than thoracotomy. Eur J Cardiothorac Surg 2007;31:83-7
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Single Port VATS Lobectomy for CA Lung

Single port / Uniportal VATS lobectomy- 2012 PWH 1%t in HK

Ng CSH, et al. Minimizing Chest Wall Trauma in Single Port VATS. J Thorac Cardiovasc Surg 2014 Mar;147(3):1095-6

Ng CSH, et al. Uniportal and Single Incision VATS- The State of the Art. Interact Cardiovasc Thorac Surg 2014 Oct;19(4):661-6

Ng CSH, et al. Hybrid DynaCT Guided Localization Single Port Lobectomy. Chest 2015 Mar 1;147(3):e76-8

Ng CSH, et al. Single Port VATS Major Lung Resections: Experience with 150 Consecutive Cases. Thorac Cardiovasc Surg 2016;64:348-3
Ng CSH, et al. Single Port VATS: Advancing Scope Technology. Eur J Cardiothorac Surg 2015 Apr;47(4):751

Ng CSH et al. A novel narrow profile articulating powered vascular stapler provides superior access & hemostasis equivalent to conventional devices. EJCTS 2016;48(S1):i73-8
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Robotic arm “camera man’’:
Uniportal | VATS

Q\.\

Photos courtesy of Dr Diego Gonzalez-Rivas

Gonzalez-Rivas D. Unisurgeon' uniportal video-assisted thoracoscopic surgery lobectomy. J Vis Surg. 2017 Nov 7;3:163
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Robotic Assisted Thoracic Surgery (RATS) — Conventional 3 or 4 ports
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Uniportal Robotic Assisted Thoracic Surgery (URATS)
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Innovations

Volume 14, Issue 2, March/April 2019, Pages 90-116
© The Author(s) 2019, Article Reuse Guidelines
https://doi.org/10.1177/1556984519837027

The Intsrnational Socisty for Minimally
Invasive Cardiothorasic Surgery
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Expert Consensus Statement

Optimal Approach to Lobectomy for Non-Small Cell Lung
Cancer: Systemic Review and Meta-Analysis

Calvin S.H. Ng, MD, FRCS (CTh)l, John K. MacDonald, BA, NlAz, Sebastien Gilbert, MD,
FRCSC?3, Ali Z. Khan, MS, FRCS(CTh)*, Young T. Kim, MD, PhD?, Brian E. Louie, MD %, M.
Blair Marshall, MD7, Ricardo S. Santos, MD, PhD 3, Marco Scarci, MD, FRCS(Eng)?, Yaron
Shargal, MD, FRCSC!?, and Hiran C. Fernando, MBBS, FRCS 1!

Retrospective :
Open v. multiport VATS (mVATS) v. uniport VATS (uVATS) v. robotic VATS (rVATS)

- 145 studies included in meta-analysis.

- Oncological outcomes (survival, recurrence, lymph node evaluation),
- Safety (adverse events),

- Function (pain, quality of life, pulmonary function),

- Cost-effectiveness

Ng CSH et al. Expert Consensus Statement on Optimal Approach to Lobectomy for NSCLC. Innovations 2019;14(2):87-89.
Ng CSH et al. Optimal Approach to Lobectomy for NSCLC: Systemic Review and Meta-Analysis. Innovations 2019;14(2):90-116
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Open v. multiport VATS (mVATS) v. uniport VATS (uVATS) v. robotic VATS (rVATS)

Most significant findings:

Adverse events : t ‘

(n=88460)
Pain t ‘
Overall Survival : (n=16200) poorer (67% 5-yr) Better (71% 5-yr)

Ng CSH et al. Expert Consensus Statement on Optimal Approach to Lobectomy for NSCLC. Innovations 2019;14(2):87-89
Ng CSH et al. Optimal Approach to Lobectomy for NSCLC: Systemic Review and Meta-Analysis. Innovations 2019;14(2):90-116
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Open v. multiport VATS (mVATS) v. uniport VATS (uVATS) v. robotic VATS (rVATS)

Most significant findings:

Pain & analgesic requirement

Conclusions:

® Meta-analysis supports the role of VATS lobectomy for NSCLC.

e Apart from potentially less pain and analgesic requirement with uVATS, different minimally invasive surgical
approaches appear to have similar outcomes.

Ng CSH et al. Expert Consensus Statement on Optimal Approach to Lobectomy for NSCLC. Innovations 2019;14(2):87-89
Ng CSH et al. Optimal Approach to Lobectomy for NSCLC: Systemic Review and Meta-Analysis. Innovations 2019;14(2):90-116
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VATS versus open lobectomy in patients with early-stage lung cancer:
One-year results from a randomized controlled trial (VIOLET)

Journal of Clinical Oncology-

An American Society of Clinical Oncology Journal
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LUNG CANCER—NON-SMALL CELL LOCAL-REGIONAL/SMALL CELL/OTHER THORACIC CANCERS

Video-assisted thoracoscopic versus open lobectomy in
patients with early-stage lung cancer: One-year results

from a randomized controlled trial (VIOLET).
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VATS versus open lobectomy in patients with early-stage lung cancer:
One-year results from a randomized controlled trial (VIOLET)

Multi-centre RCT (9 centres in UK)
July 2015 to February 2019,

503 patients randomized: VATS (n=247) or open (n=256) lobectomy

® VATS : less post-op pain (VAS) despite less analgesic consumption.
e VATS : less incision pain up to one-year.

e VVATS : Better physical functional recovery at 5 weeks, and overall
improvement in global health status. *

* Lim et al. NEJM Evid 2022; 1 (3)




VATS versus open lobectomy in patients with early-stage lung cancer:
One-year results from a randomized controlled trial (VIOLET)

VATS fewer in-hospital post-op complications, with no difference in
serious adverse events.

VATS shorter median hospital stay by 1 day (4 vs 5 days)

After discharge VATS less serious adverse events and lower readmission
rates (VATS 29.0% vs. Open 35.9% respectively) to one-year.
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VATS versus open lobectomy in patients with early-stage lung cancer:
One-year results from a randomized controlled trial (VIOLET)

Those requiring post-op adjuvant chemotherapy-
no difference in the time to uptake of adjuvant chemotherapy.

Recurrence, Progression-free survival and Overall survival at
1-year was not different in VATS and open groups.
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Is Less the new More for Lung cancer

How Much to Resect ?
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Lobectomy: Gold Standard: 1980s till recently .....

Randomized Trial of Lobectomy Versus Limited
Resection for T1 NO Non-Small Cell Lung Cancer Some of the many criticisms

Lung Cancer Study Group (Prepared by Robert J. Ginsberg, MD, and

Lawrence V. Rubinstein, PhD .
v nstein, PhD) « CT scan not routine & no PET
100 — 1007w

Lobectomy ( some cases only had CXR)
BO— 80
e aol « 25% squamous cell lung CA
£ | — Lobocomy My B | ibewory o _
R A0 pe.006 (one e g AT icoparit poots tongeteibod e Most “ limited resections’
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=T s 0§ 0B A A were simple wedge
O B 112 2I4 als E’.T B!O ?Iz 314 9% \ 12 2 36TI me i:IBMOI'I"‘ISG0 " 84 % - - -
PR Fig 2. Time to recurrence (excluding second primaries) by treabment ¢ Stage m I g ratl On, resectl On

Fig 1. Time to death (from any cause) by treatment for 247 eligibie

patients. for 247 eligible patients.

margin not reported
« only RCT conducted during 1982-1988 [LCSG trial]
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Comparison of Segmentectomy and Lobectomy @Cmmrk
in Stage IA Adenocarcinomas

Ze-Rui Zhao, MD,® Dong-Rong Situ, MD,” Rainbow W. H. Lau, MbChB.,?
Tony S. K. Mok, MD, FRCPC,“ George G. Chen, PhD,*
Malcolm J. Underwood, MD,® Calvin S. H. Ng, MD*"*

“Division of Cardiothoracic Surgery, Department of Surgery, The Chinese University of Hong Kong, Prince of Wales Hospital,
Hong Kong Special Administrative Region, People’s Republic of China

bstate Key Laboratory of Oncology in Southern China, Collaborative Innovation Centre for Cancer Medicine, and
Department of Thoracic Surgery, Sun Yat-Sen University Cancer Centre, Guangzhou, People’s Republic of China
“Department of Clinical Oncology, The Chinese University of Hong Kong, Prince of Wales Hospital, Hong Kong Special
Administrative Region, People’s Republic of China

Received 16 November 2016; revised 18 December 2016; accepted 9 January 2017
Available online - 19 January 2017

Personalized therapy: Size of tumour
Lobectomy v. segmentectomy v. wedge

® SEER registry 7989 patients
e Compare survival 8t Ed Stage 1A adenocarcinoma (0-2 cm)

Zhao Z, Situ D, Lau R, Mok T, Chen G, Ng CSH. Comparison of segmentectomy & lobectomy in stage |IA adenocarcinomas. J Thorac Oncol 2017;12:890-6
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Adjusted for age, sex, lymph node quantity, and histology subtypes (Cox proportional model):
segmentectomy (ADCs > land < 2cm) was not associated with worse
« overall survival (5-y: 74.45% versus 76.67%, HR: 1.09, 95% CI: 0.90-1.33)

 lung cancer-specific survival (5-y: 83.89% versus 86.11%, HR: 1.12, 95% CI: 0.86-1.46)
compared with lobectomy
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100- Shadow scale: 95% confidence interval
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»n 40 Hazard ratio 1.09 (0.90-1.33) % E 40 Hazard ratio 1.12 (0.86-1.46)
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© uuiSegmentectomy o)) i Segmentectomy
6 20- = 20-
4| obectomy - L Lobectomy
0. T | ) ) 1 T c T T T ] 1 1
0 20 40 60 80 100 120 0 20 40 60 80 100 120
No. at risk Time From Surgery (months) No. at risk Time From Surgery (months)
Segmentectomy 550 458 316 185 95 39 3 Segmentectomy 550 458 316 185 95 39 3
Lobectomy 1080 920 635 415 235 97 6 Lobectomy 1080 920 635 415 235 97 6

Retrospective study: Segmentectomy survival similar to lobectomy for £2cm adenoCA

Zhao Z, Situ D, Lau R, Mok T, Chen G, Underwood M, Ng C. Comparison of Segmentectomy & Lobectomy in Stage IA AdenoCA. J Thorac Oncol 2017;12:890-6
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Prospective Randomized trials- Sublobar Resection

JCOG 0802 End points
Phase 111, RCT, n=1,100 e OS

—

Adenocarcinoma <2 cm - Pulmonary function
GGO with 50-100% solid component Segmentectomy

_ C?ALC_EB 140503 End points
Phase 111, non-inferior trial, n=1,300 R * Primary: DFS

Peripheral carcinoma <2 cm with « Secondary: OS, local/systemic

Sublobar resection: recurrence, pulmonary function

negative hilar nodes
wedge/seg

Stratification: smoking, histology, size

Accrual period
JCOG (Japan Clinical Oncology Group) 0802: 2009-2014
CALGB 140503: 2007-present (ClinicalTrials.gov: Active, non-recruiting) = up to 7-yrs DFS. (2024)
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Segmentectomy versus lobectomy in small-sized peripheral non-small-

cell lung cancer (JCOG0802/WJOG4607L): a multicentre, open-label,
phase 3, randomised, controlled, non-inferiority trial n
Prof Hisashi Saji, MD 2 Morihito Okada, MD « Masahiro Tsuboi, MD « Ryu Nakajima, MD « Kenji Suzuki, MD

Keiju Aokage, MD « etal. Show all authors « Show footnotes

Published: April 23,2022 « DOI: https://doi.org/10.1016/S0140-6736(21)02333-3 O, PlumX Metrics

-2009-2014, 1106 patients, randomized segmentectomy v lobectomy
(peripheral £2cm, C/T ratio 20.5)
-Median FU 7.3 years

- No 30-day or 90-day mortality
- Complication rates (grade 2 or worst) same.

- At 1 year, lung function (FEV1) 3.5% less lobectomy v. segmentectomy
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Segmentectomy versus lobectomy in small-sized peripheral non-small-
cell lung cancer (JCOG0802/WJOG4607L): a multicentre, open-label,

phase 3, randomised, controlled, non-inferiority trial
Prof Hisashi Saji, MD 2 £ « Morihito Okada, MD « Masahiro Tsuboi, MD « Ryu Nakajima, MD « Kenji Suzuki, MD

Keiju Aokage, MD « etal. Show all authors « Show footnotes

Published: April 23,2022 « DOI: https://doi.org/10.1016/S0140-6736(21)02333-3 0,0 PlumX Metrics

5-year overall survival: 94:3% for segmentectomy versus 91:1% for lobectomy
(p<0-0001 for non-inferiority; p=0-0082 for superiority)

Reasons for Deaths: Lobectomy 63% due to other diseases
Segmentectomy 47% due to other diseases

5-year relapse-free survival: 88% for segmentectomy versus 87-:9% for lobectomy (p=0-9889)
Proportion patients with local relapse: 10-5% for segmentectomy versus 5:4% for lobectomy (p=0-0018)
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Segmentectomy versus lobectomy in small-sized peripheral non-small-
cell lung cancer (JCOG0802/WJOG4607L): a multicentre, open-label,

phase 3, randomised, controlled, non-inferiority trial
Prof Hisashi Saji, MD 2 Morihito Okada, MD « Masahiro Tsuboi, MD « Ryu Nakajima, MD « Kenji Suzuki, MD
Keiju Aokage, MD « etal. Show all authors « Show footnotes

Published: April 23,2022 « DOI: https://doi.org/10.1016/S0140-6736(21)02333-3 0.0 PlumX Metrics

Conclusion: The Phase lll trial show benefits of segmentectomy versus
lobectomy in overall survival of patients with small-peripheral NSCLC.

The findings suggest that segmentectomy should be the standard surgical
procedure for this population of patients.
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Lobar or Sublobar Resection for Peripheral Stage IA
Non-Small-Cell Lung Cancer

Nasser Altorki, M.D., Xiaof€i Wang, Ph.D, David Kozenp,"™M.D., Ph.D., Colleen Watt, B.S.,
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Lobar or Sublobar Resection for Peripheral Stage IA
Non-Small-Cell Lung Cancer

697 Patients

NSCLC

* Peripherally
located

« T1aNO

* Multicenter

* International
* Randomized
* Phase 3

* Noninferiority
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Lobar or Sublobar Resection for Peripheral Stage IA
Non-Small-Cell Lung Cancer

697 Patients

Lobar Resection
N=357
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' Sublobar Resection

Anatomical
Segmentectomy
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Lobar or Sublobar Resection for Peripheral Stage IA
Non-Small-Cell Lung Cancer

Disease-free Survival

Hazard ratio, 1.01 (90% CI, 0.83-1.24)
One-sided P=0.02 for noninferiority

1.00 Lobar Resection
| 64.1% (95% ClI, 58.5-69.0)

el
~

Probability

Sublobar Resection
63.6% (95% CI, 57.9-68.8)

5
Years since Randomization
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Lobar or Sublobar Resection for Peripheral Stage IA
Non-Small-Cell Lung Cancer

Overall Survival
Hazard ratio, 0.95 (95% CI, 0.72-1.26)

Lobar Resection

~v
N

Sublobar Resection

Probability

2 3 4 5 6
Years since Randomization
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Lobar or Sublobar Resection for Peripheral Stage IA
Non-Small-Cell Lung Cancer

Pulmonary-Function Outcomes

Reduction in Predicted Reduction in Predicted

FEV, at 6 Months FVC at 6 Months
Baseline - graan- - -paoacs - -~ 222a0s - - —2aooo - - -

-3.0
-40 | (95% Cl, -4.0
(95% Cl, -5.0 to -1.0)
: to-2.0) | (95% ClI, -7.0
-8.0 to -3.0)
to -5.0)

|
O,
o

Percent Change
from Baseline

Lobar Sublobar Lobar Sublobar
Resection Resection Resection Resection
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Lobar or Sublobar Resection for Peripheral Stage IA
Non-Small-Cell Lung Cancer

Clinical Stage T1aNO NSCLC

Sublobar resection was noninferior to
lobectomy for disease-free survival
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 The sublobar

resection group,
nearly half had
wedge resection
(rather than
segmentectomy)
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Lobar or Sublobar Resection for Peripheral Stage IA
Non-Small-Cell Lung Cancer

Clinical Stage T1aNO NSCLC

Sublobar resection was noninferior to
lobectomy for disease-free survival

o, ?7?2°Can smaller

select lung
cancers be
wedged and
achieve similar
outcomes as
segmentectomy
or lobectomy ?7?

= Other trials
going .....




Surgical Resection:
Sublobar resection
C/T ratio = Solid : GGO ratio

C/T ratio
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A single-arm study of sublobar resection for ground-
glass opacity dominant peripheral lung cancer

Keniji Suzuki, MD & = e Shun-ichi Watanabe, MD e Masashi Wakabayashi, MD e ... Tetsuya Mitsudomi, MD e

Hisao Asamura, MD e on behalf of the West Japan Oncology Group and Japan Clinical Oncology Group.®
Show all authors

Published: November 11, 2020 * DOI: https://doi.org/10.1016/j jtcvs.2020.09.146

« Evaluate efficacy and safety of sublobar resectionfor GGO daminant peripheral lung cancer

* Lung cancer < 2.0 cm consolidation tumor ratio < 0.25.

« May 2009 and April'2011, 314 CA'lung patients underwent sublobar resection
(258 wide wedge resections and 56 segmentectomies)

Suzuki K, et al.. A single-arm study of sublobar resection for ground-glass opacity dominant peripheral lung cancer. J Thorac Cardiovasc Surg. (2020) 163:289-301
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A single-arm study of sublobar resection for ground-
glass opacity dominant peripheral lung cancer

Keniji Suzuki, MD & = e Shun-ichi Watanabe, MD e Masashi Wakabayashi, MD e ... Tetsuya Mitsudomi, MD e

Hisao Asamura, MD e on behalf of the West Japan Oncology Group and Japan Clinical Oncology Group.®
Show all authors

Published: November 11, 2020 * DOI: https://doi.org/10.1016/j jtcvs.2020.09.146

¢ Median max. tumor @ 1.2 cm (1.00-1.54) Median max. tumor @ of consolidation 0 (0.00-0.20)

« Median pathological surgical margin'15 mm (0-55)

Suzuki K, et al.. A single-arm study of sublobar resection for ground-glass opacity dominant peripheral lung cancer. J Thorac Cardiovasc Surg. (2020) 163:289-301
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A single-arm study of sublobar resection for ground-

glass opacity dominant peripheral lung cancer

Kenji Suzuki, MD 2 e Shun-ichi Watanabe, MD  Masashi Wakabayashi, MD e ... Tetsuya Mitsudomi, MD e

Hisao Asamura, MD e on behalf of the West Japan Oncology Group and Japan Clinical Oncology Group e

JCOG0804/WJOG4507L Study showed excellent survival after sublobar resection for peripherally located
Ground Glass dominant lung tumor

# Sublobar. resection

100% |3 ey gy g gpgp e
90% -

80% -
70% -
60%
50% -
40% -
30%
20% -
10% -

0%

« 5-year relapse-free survival 99.7%
 There was no local relapse.

« Grade 3 or higher CTCAE v3.0-postop
complications in 17 pts.(5.4%), without
any grade 4 or 5.

Proportion relapse-free surviving

0 1 2 3 4 5 6 7 8
Years after enroliment
No. at Risk
314 304 304 304 304 303 88 0

Sublobar resection is enough for Ground Glass dominant
peripherally located lung cancer

Figure 2

The 5-year relapse free survival for all patients except benign lesions and atypical adenomatous

Suzuki K, et al.. A single-arm study of sublobar resection for ground-glass opacity dominant peripheral lung cancer. J Thorac Cardiovasc Surg. (2020) 163:289-301
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Surgical Resection:
Sublobar resection
C/T ratio = Solid : GGO ratio

C/T ratio
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Thoracic: Lung Cancer

Wedge resection Surgery for pre- and minimally invasive

: jrcvs U lung adenocarcinoma
The Journal of Thoracic and - s
Cardiovascular Surgery Yang Zhang MD ® &<, Xiangyi Ma MD * b €, Xuxia'Shen MD ® %€, Shengping Wang MD & ¢,
Yuan LiMD ® &9 Hong Hu MD * b < Haiquan Chen MD, PhD b9

Volume 163, Issue 2, February 2022, Pages 456-464

Surgery for pre- and minimally invasive lung adenocarcinoma

Methods Results Implications
* Retrospective cohort of 1644 * Unique cohort
» Sublobar resection, especially
74.1% @ 84.4% wedge resection without lymph
Wagsh Nogsegogers node dissection may be the

preferred surgical procedure for

o/ B
\WI00% 5-yoar BES patients with AIS/MIA.

Recurrence free survival

T
> .
s 100 A * If there are no risk factors,
> 80 - . by
o Date cdliectidn B postoperatlve follow-up

2ol intervals may be extended.

o @

V E 0 T T T T T 1
Clinical Radiological 0 1 2 3 4 5
characteristics features Year
/ =) * Wedge resection group: less
y Z4 surgical complications (1.0%) 215 aa ) e
compared with segmentectomy | | A sdenccarsnom i st Mk minimaly
Lo alicaines (3.3%) and lobectomy (5.6%). free survival.
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Wedge resection ( local ther

The Journal of Thoracic and

Cardiovascular Surgery
Volume 163, Issue 2, February 2022, Pages 456-464
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Thoracic: Lung Cancer

Surgery for pre- and minimally invasive
lung adenocarcinoma

Yang Zhang MD * ® €, Xiangyi Ma MD * ® €, Xuxia'Shen MD % %¢, Shengping Wang MD & ¢ ¢,
Yuan LiMD ® &9 Hong Hu MD * b < Haiquan Chen MD, PhD b9

TABLE 1. Characteristics of 1644 patients with adenocarcinoma in situ (AIS) or minimally invasive adenocarcinoma (MIA)

Total AIS MIA
Characteristic (N = 1644) (n = 422) (n = 1222)
CT size (mm) 9.0 (7.0-11.0) 8.0 (6.3-9.0) 9.0 (7.0-12.0)
CT GGO component (%)
Pure GGO 1254 (76.3) 364 (86.3) 890 (72.8)
Part-solid GGO 372 (22.6) 56 (13.3) 316 (25.9)
Sohd I8 (1.1) 2 (0.5) 16 (1.3)
P : 3 L Kk & EEPLASROR
i ;Li”.rz ’&e_ ﬁc Chirfscjéﬁvcrsi_t?;' of Hong Kong %" E?gurlgtﬁlﬁf,j{lfglﬁwi _




Indications: The Future — Transbronchial Microwave Ablation
Lung Adenocarcinoma Sequence

Invasive
(+) lepidic comp.  (-) lepidic
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Interaction * ' ¢ ! y
between § SR = o) R0

Microwave Ablation water molecules

Water ' "9 & s S '
Molecule @5 . & e (o) &
Orientation - - | # o +

Positive End

;

Negative End

Water Molecule 2,450,000,000 times a second
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Our First Hybrid OR CBCT Guided
bronchoscopic microwave ablation of lung cancer, March 2019
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Colorectal Adenocarcinoma Sequence

Indications

TYumor invades Tumo' Invades Tumors invades
ularis propria

omon

Colonoscopy
Local treatment

Polypectomy
ESD

lyer RB et al. Imaging in the Diagnosis, Staging, and Follow-Up of Colorectal Cancer. Am J Roent. 2002;179: 3-13
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Complications

Lung ablation- our updated data Therapeutic Colonoscopy:
(unpublished): (n=124)
e Pneumothorax = 3.4% ® Perforation rate 0.04 - 0.2%

(assoc. 7-25% mortality)

Effusion require drainage = 1.7%

Infection = 2.6% ® Bleeding 0.98 -6.1%
Bleeding = 0.9% e Others: pain, Post-polypectomy syndrome
(PPS), bacteraemia etc

Recurrence = 6%
30-day mortality 0%
Mortality related to ablation 0% e Mortality related to colonoscopy 0.007-0.7%

Kim et al. World J Gastroenterol. 2019 Jan 14; 25(2): 190-204
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6337013/

Indications
Why are we not ablating, treating & curing ?

8mm GGO:
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Faculty of Medicine
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Case B: 55/M, Post Lt Pneumonectomy
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40-yr-old/ F. Multifocal Lung Adenocarcinoma
Hx of RLL lobectomy & RUL segmentectomy

Recent & persistent:

LLL <1 cm pure GGO

<Review>
SL 2.0

LUL <1 cm pure GGO

ton ('
Transbronchial microwave
ablation
HH P X kK& EEPYABBER Eatinan N bl
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First Auris Monarch Neuwave Flex Microwave ablation
- 24" Oct 2022 > POWER Study
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Endoscopic Treatment of Lung Cancer

Bronchoscopic Thermal Vapor Ablation

Interventional Pulmon

Respiration
Respiration 2021;100:432-442
DOI: 10.1159/000514109

Bronchoscopic Thermal Vapour Ablation for
Localized Cancer Lesions of the Lung: A Clinical
Feasibility Treat-and-Resect Study

Daniel P. Steinfort2® Michael Christie¢ Phillip Antippa“
Kanishka Rangamuwa®®” Robert Padera® Michael Rolf Miillerf
Louis B. Irving®®  Arschang Valipour?

2Department Respiratory Medicine, Royal Melbourne Hospital, Parkville, VIC, Australia; PDepartment of Medicine,
Faculty of Medicine, Dentistry & Health Sciences, University of Melbourne, Parkville, VIC, Australia; “Department

of Pathology, Royal Melbourne Hospital, Parkville, VIC, Australia; 9Department of Cardiothoracic Surgery, Royal
Melbourne Hospital, Parkville, VIC, Australia; °Department of Pathology, Brigham and Women's Hospital, Boston,
MA, USA; 'Department of Thoracic Surgery, North Clinic Vienna, Karl-Landsteiner-Institute of Thoracic Oncology,
Sigmund-Freud-University Medical Faculty, Vienna, Austria; 9Department of Respiratory and Critical Care Medicine,
Karl-Landsteiner-Institute for Lung Research and Pulmonary Oncology, Klinik Floridsdorf, Vienna, Austria
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Is Less the new More for Lung cancer

Where is the nodule / GGO ?
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Localization of lung lesion

Ng CSH, Hui JWY, Wong RHL. Minimizing Single Port Access in VATS Wedge Resection by Hookwire. Asian Cardiovasc Thorac Annals 2013;21(1):114-115
Hookwire localization of Pulmonary Nodules in Uniportal VATS. In: Diego Gonzalez-Rivas, Calvin Sze Hg, Gactano Rocco, Thomas A D’ Amico (eds).
Atlas of Uniportal Video Assisted Thoracic Surgery. Springer Science 2019
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Image guided Electromagnetic Navigation Bronchoscopy (iENB)
by CBCT dye marking since 2016

Extended Working Channel (EWC)
Lock the EWC in piace at the lesion
for insertion of endoscopic tools for
biopsy and cther catheters

M

% ~
Bronchoscopic Access s

+Logic™ catheters (LG and
EWC) go through the mouth 4
or nose to steer through the e
bronchial tree to lymph nodes

and distal lesions

Patient Sensor Triplets (satellites)
Placed on the patient and are
“tracking sensors” to show LG
position and account for patient
PR B-way) steerability for nayigation
Hesion and lymph nodes
Location Board

Creates an electromagnetic field "~

Ng CS, et al. Hybrid DynaCT Guided Electromagnetic Navigation Bronchoscopic Biopsy. Eur J Cardiothorac Surg 2016;48:i87-8

Lau WH, Chow CY, Chu C, Ng CS. Hybrid OR DynaCT Real-Time Image Guided ENB Biopsy—The Initial Experience. Respirology 2016;21:(S3)74

Ng CSH, et al. Electromagnetic Navigation Bronchoscopy Triple Contrast Dye Marking for Lung Nodule Localization. Thorac Cardiovasc Surg 2020;68(3):253-5
Ng CSH, et al. Hybrid operating room Dyna-CT combined image-guided ENB dye marking and hookwire localization VATS metastasectomy. ICVTS 2018;26:338-40
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IENB Hybrid OR Triple Dye /CG Marking




Deep LUL lesion — ENB Peripheral ICG dye marking & Deep
Metallic Fiducial Marking

DCT Body NEHEIIEt, H -

# PW r\UUJ—r)J/"u(J

BNOVADAQ

16:58:05
11-78/78

-r\sn\g"‘ " ;_*;; FEs
LR M _‘.".;e\\.\

Chan JWY, Lau RWH, Ng CSH. Electromagnetic Navigation Bronchoscopy Fiducial Marker Margin Identification plus Triple Dye for Complete
Lung Nodule Resection. J Thorac Cardiovasc Surg Techniques 2020 Sept;3:P329-33
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Robotic Assisted-Bronchoscopy With
Cone-Beam CT ICG Dye Marking for
Lung Nodule Localization: Experience
Beyond USA

Joyce W. Y. Chan, Aliss T. C. Chang, Peter 5. Y. Yu, Rainbow W. H. Lau and Calvin 5. H. Ng*

Division of Cardiothoracic Surgery, Daparfment of Sungery, Prince of Wales Hospial, The Chinase Universily of Hong Kong,
Harg Kong, Ching

Electromagnetic navigation bronchoscopy (ENB)-guided indocyanine green (ICG)

OPEN ACCESS  forescence dye marking of subsolid, smal and deep lung lesions faciitates
Edtedby:  SUbsequent minimally invasive lung resection surgeries. The novel robotic-assisted
Luca Bertlaccing— hyronchoscopy (RAB) platform can improve the accuracy and yield of ENB biopsy, and
Ewnpean indifule of Oncalogy (IBD) . :
iy the use of RAB has been extended to ICG dye marking. However, performing this
Reviowed by:  PrOCEdure in the hybrid operating room guided by ‘eone-beam CT (CBCT) with
Mircslav Janik,  immediate proceed to lung surgery has not been well reported. We studied the safety, LS

Univarsity Hospla! Bratislava, Shvakda
Alippo Tommaso Galing,

feasibility and clinical outcomes of 5 consecutive cases performed between Decamber
2021 and March 2022. Navigation success was 100% while localizationsuccess using

Hogpital Physiotherapy Insfiludas
_dRecs ey |GG was 80%. The benefits and pitfalls of robotic bronchaseopy procadures, and
Lkmf;ijiﬂiﬁ; challenges of combining with hybrid operating room CBGT were discussed in detall. In
Fias Abu Ak, CONGlusion, - robgtic-assisted bronchoscopy is_a. promising and useful tool for ICG

Wilson Medical Canfar, lsrasl

fluorescence dye-marking, providing accurate navigation, superdor maneuverability and

docking

area

W&T::"‘E improved  ergonomics  compared | to - eonventional  bronchoscopy-guided ENB
cabimgBsurgenycubksaunk  procedures. Leaming curve is reasonable, but meticulous systern set up to incorporate

the rabotic system inte existing CBCT platform may be required to ensure a smooth Anesthetic

Specialty section:  procadre, Instrument machine and

- ST table and Anesthetists

nurses

Chan JWY, et al. Robotic Assisted-Bronchoscopy with CBCT ICG Dye Marking for Lung Nodule Localization:
Experience Beyond USA. Frontiers in Surgery 2022 28;9:943531
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Hybrid OR CBCT-guided Robotic Bronchoscopy (IRAB) Dye & Fiducial
marking of LLL apical segment GGO

Siu IC, Chan JW, Chang AT, Lau RW, Ng CS. Robotic-Assisted Bronchoscopic Dye Marking & VATS Left Lower Lobe Apical
Segmentectomy. Jul 2022. CTSnet. doi:10.25373/ctsnet.20402379
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https://doi.org/10.25373/ctsnet.20402379
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ON>XTARGET

LABORATORIES:

cytalux

(pafolacianine) injection

%

ON TARGET LABORATORIES ANNOUNCES EXPANDED INDICATION OF CYTALUX®
(PAFOLACIANINE) INJECTION FOR DETECTION OF LUNG CANCER DURING
SURGERY

« CYTALUX is now approved as the first and only targeted molecular imaging agent that illuminates lung cancer
intraoperatively, enabling the detection of more cancerfor removal.

Preoperative imaging In situ imaging Ex vivo imaging
White light White light

PET IMI IMI

Gregory Kennedy et al. Targeted Intraoperative Molecular Imaging for Localizing Nonpalpable Tumors and Quantifying Resection Margin Differences.
JAMA Surg 2021;156:1043-50. doi:10.1001/jamasurg.2021.3757
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ERGENT

BIOSCIENCE

CANCER SURGERY IN

) ANEW LIGHT
* VGT-309 fluorescence is only
ViSibIe once the agent iS Tumorftargeted agents to hc{p
( . e’ . surgeons realize the full potential of
activated by cathep3|n minimally invasive and robotic-
protease aCtIVIty INn tumor tissue. assisted cancer surgery

« This binding-dependent activity

Increases the tumor-specific
signal provided by VGT-309 »
while minimizing the possibility
of background fluorescence.

Kennedy G et al.. A Cathepsin-Targeted Quenched Activity-Based Probe Facilitates Enhanced Detection of Human Tumors during Resection. Clin Cancer Res. 2022;28:3729-41
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Is Less the new More for Lung cancer .... Summary

VATS has more favorable clinical outcomes than Open lung surgery
Segmentectomy has more favorable outcomes than lebectomy (up to 2cm)

Wedge & other local therapies may have a role in select smaller tumours and
preserve more lung parenchyma/ lung function

New.compounds to-lacalize small lung cancers require less equipment/
resources and-may identify more (unsuspecting) lung cancers
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