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Technology and ultimate outcome

Use of ER for early esophageal cancer
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Investigating new imaging agents
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Targeted biopsies?

N=12
Imaged 12 patients
Data analyS|S |n prog ress Memorial Sloan Kettering

Cancer Center



The Virtual World

* Telemedicine visits
* Pre-habilitation for surgery
* Recovery
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Technology in the Pre-operative Setting

* Telemedicine in thoracic surgery

— 299 new patients seen between March-June 2020 (52% reduction in volume from
previous year)

— 45 % were seen via telemedicine

— 60% patients would prefer to continue telemedicine visits after the pandemic

e | e | e
Characteristic (n=65) (n=68)

Any
complication >0.999

42 (65) 43 (63)
es 23 (35) 25(37)
Serious
complication 0.326
62 (95) 61 (90)

Cancer Center

(S 3 (5) 7 (10) Memorial Sloan Kettering
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Technology in the Pre-operative Setting ¢

Mind Bodz Prehab for

Thoracic Cancer Surgery

119 patients referred to the program
100 patients approached and 66 patients enrolled after referral
66% participation rate Quick Facts

Launched in December of 2020
Free virtual mind-body classes

Classes available 2x per week

e Focus on strength, relaxation,
and breathing

100% 98% 94%

of participants are would to agreed classes were
friends and family.
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Technology during Surgery

MIE and RAMIE

* Less traumatic

* Easier postoperative recovery

* Less postoperative pain

* Fewer wound and cardiopulmonary complications

* Enhanced visualization

% Memorial Sloan Kettering
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MIE vs OPEN: TIME Trial

00 (N=56) MIO (N=59) pvalue
Primary outcomes
Pulmonary infection within 2 weeks 16 (29%) 5(9%) 0-005
Pulmonary infection in-hospital 19 (34%) 7 (12%) 0-005
Secondary outcomes
Hospital stay (days)* 14 (1-120) 11(7-80) 0-044
Short-term quality of lifet
SF 36t
Physical component summary 36 (6;34-39) 42 (8;39-46) 0-007
Mental component summary 45 (11; 40-50) 46 (10; 41-50) 0-806
EORTC C30t
Global health 51(21; 44-58) 61 (18;56-67) 0-020
OES18%
Talking 37(39;25-49) 18 (26; 10-26) 0.008
Pain 19 (21;13-26) 8 (11;5-11) 0002
Total lymph nodes retrieved* 21(7-47) 20(3-44) 0-852
Resection margin§ 0-080
RO 47 (84%) 54 (92%)
R1 5(9%) 1(2%) b
pStage€| 0-943
0 0(0%) 1(2%)
1 4(7%) 4(7%)
lla 16 (29%) 17 (29%)
1Ib 6 (11%) 9 (15%)
n 14 (25%) 11(19%)
v 5(9%) 4(7%)
No residual tumour or lymph-node metastasis 7 (13%) 9 (15%)
Mortality|| 0590
30-day mortality 0(0%) 1(2%)
In-hospital mortality 1(2%) 2(3%)

Biere SS et al. Lancet 2012;379:1887-1892
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RAMIE vs OPEN: ROBO Trial

RAMIE P value
Trial Endpoints
(54 pts) (55 Pts) -

Related 59% 80% 0.0
complication = 2

RAMIE was associated with:

* Decreased overall
complications

* Decreased blood loss

Pulmonary 32% 58% 0.005 « Decreased pain

Cardiac 22% 46%  0.006 * Improved short term QoL
Leaks 2R Ao n-> Disease Free Survival

30-day mortality 2% 0 n.s b= 0583
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MIE vs OPEN: Meta-analysis

Mortality Morbidity

Study % Study %
D OR (85% CI) Weight D OR (95% CI) Weight
Nguyen 2000 ~- 064 (0.02,1649) 045 Osugi 2003 —_— 0.80(0.41,157) 250
Braghetio 2006 ——— 0.61(0.17, 2.24) 293 Van den Broek 2004 - . | 0.14 (0.03,0.74) 117
Shiraishi 2008 —_—=T 035 (0.10, 1.22) s Braghetto 2006 —_— 041(020,081) 333
Suuilbwes 2007 — - :ﬂ “g::‘ ;‘z‘:)‘) ;‘:; Smithers 2007 —_ 083(053,1.30) 564
Benzoni 2007 02, 12, X :
Fabian 2008 —_— 0.48 (0.05, 4.43) 118 sm" o 2000 | g:g (og g;’ ?g
Saha 2009 " 0.2 (0.01,7.12) 081 T Reve) : (0.37,2.28)
Zingg 2000 —_— 057 (0.1, 2.91) 129 Saha 2009 e 085(0.18,397) 047
Pham 2010 —_— - 161(0.26,1013) 082 Zingg 2009 S 200(0.96,420) 127
Safranek 2010 —_———— 188(0.19,1858) 054 Pham 2010 | —— 239(0.96,599) 079
Sehrider 2010 —_— 0.47 (0.18, 1.23) 5.46 Perry 2010 —_— 038(0.09,155) 086
Berger 2011 —_— 1.02 (0.26, 4.01) 1.83 Berger 2011 —_— T 060(0.29,125) 244
Lee 2011 —r 0.40 (0.11, 1.40) 365 Nafteux 2011 ——— 137 (0.71,265) 204
Naftoux 2011 e 157(022,11.44) 088 Yamasaki 2011 — 057(0.31,1.03) 387
Yamasaki 2011 -—t 0.18 (0.01, 4.06) 113 Maas 2012 —_— 037 (0.17,084) 253
Biare 2012 T 2.95 (0.30, 29.20) 0.44 Briez 2012 —_— 038(0.24,062) 706
Maas 2012 - 0.33(0.01,8.21) 0.67 Kinjo 2012 —_— 0.48 (0.26, 0.88) 402
Briez 2012 —_—— 0.18 (0.04, 0.88) 444 Sundaram 2012 —_— 0.58 (0.25, 1.31) 198
Mudarma 2012 B 082 (067, 1.26) 048 Tsujimoto 2012 - 099 (0.32,312) 078
Shay 2012 039(002,826) 075 Ichikawa 2013 —_ 0.64 (0.40, 1 570
Sundaram 2012 _— 249(022,2834) 039 e {040, 115} (5]
Toumolo 2012 — = 11 021 008 158 356 Parameswaran 2013 —_— 098 (0.34,282) 092
Javidtar 2012 —_— 0.78 (0.19, 3.02) 218 Takeno 2013 e 1065(063,1.77) 370
Bailey 2013 —_— 0.78 (0,10, 5.50) 098 Kubo 2014 —_— 081 (0.46,1.44) 346
Ichikawa 2013 <« : 0.06 (0.00, 1.05) 368 Schneider 2014 —_— 2.15(0.71,657) 052
Kagawa 2013 2.14 (0.19, 24.45) 0.42 Daiko 2015 —_— 083(0.30,234) 104
Noble 2013 - 1.00 (0.08, 16.42) 0.44 Kauppi 2015 —— T 065(0.34,123) 307
Parameswaran 2013 —_— 0.84 (0.08, 8.61) 0.67 Gao 2011 —— 056(0.30,1.03) 356
Takeno 2013 —r 0.48 (0.15, 1.44) 457 Shen 2012 —_— 112(058,2.16) 222
Kubo 2014 —_— 0.54 (0.07, 3.82) 115 Liu 2012 —=— 051 (0.27,085) 377
Schnelder 2014 061(0.03,1327) 054 Mao 2012 — 096 (0.38,2.46) 118
Gao 2011 —_—— 053 (0.09, 3.27) 1.48 Wang 2012 - 065 (0.46,091) 1122
Shen 2012 — 0.31 (0.01, 7.66) 069 MU 2014 —_— 1.03(056,190) 271
P ———r———s
e — imemam 1 Meng 2014 T pwo20m LS
MU 2014 - 0.81(0.05,13.00) 050 v an 2015 QRO 14,
| ang 2015 —_— 044 (021,0892) 285
Meng 2014 ol 1 023 0.0, 2.08) 18 Li 2015 - 074(046,121) 508
L2015 ——— 0.68 (0.19, 2.31) 3.04 N
Overall (1squared = 0.0%, p = 0.944) o 067 (0.54, 0.83) 100.00 Overall (l-squared = 38.5%, p = 0.012) ] 070 (0.63,0.78)  100.00
! !
T : T T T
00343 1 201 0269 1 372

3.8% (124/4379) MIE vs 4.5% (437/9753) OE 41% (1206/2907) MIE vs 48% (1486/3084) OE
OR=0.668, 95%Cl=0.5-0.8, p< 0.05 OR=0.7, 95%Cl=0.6-0.8, p< 0.05

% Memorial Sloan Kettering
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Gastric Perfusion

* Critical for healing of any

Lot anastomosis

gastric
Aorta

* Acutely impaired during
esophagectomy

* Lackingreliable assessment
tools

Right

Left
gastro-
epiploic

Lymph nodes
associated
with stomach

i
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No demarcation
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Tip demarcation
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Minimally invasive Ivor Lewis esophagectomy in 10
steps P}JTCVS

Caitlin Harrington, MD « Daniela Molena, MD TECHNIQUES

Published: August 05, 2021 * DOI: https://doi.org/10.1016/j.xjtc.2021.04.038
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MSK data on 778 patients after trimodality

Better OS and DFS

with higher number of

nodes removed,
especially in
downstaged patients
For patients with
minimal response the
improvement peaked
with 20-25 nodes
removed

Sihag S et al, Ann Surg 2021
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Number and location of lymph nodes

STUDY POPULATION

537 Patients

Dx: Esophageal
Adenocarcinoma

Tx: Neoadjuvant
Chemoradiation,
RO Resection

Time Period: 2010-2018

PATTERNS OF RECURRENCE

RISK OF RECURRENCE

Does humber of
stations with -
positive nodes

matter?

Does number of
positive lymph
nodes matter?

Does location of

positive nodes ‘ YES

matter?

C Paraesophageal Nodes

C Subcarinal Nodes

Our findings suggest that the number and location of stations with positive lymph nodes affects prognosis. Larger studies are needed to verify this relationship.

% Memorial Sloan Kettering
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Can we predict lymphatic drainage?

* g patients

* ICG injected at 4 quadrants
around tumor

* 88.9% left gastric a.
* 11.1% diaphragmatic nodes

* 33.3% positive nodes all
identified within first basin

Schlottman F, et al. JLAST, 2017 Memorial Sloan Kettering



ERAS Program

https://www.mskcc.org/pdf/cancer-care/patient-education/minimally-invasive-esophagectomy-pathway

Minima"y Invasive Esophagectomy Pathway These are goals for your recovery. Your

experience may not follow this pathway exactly.
Surgery date: Expected discharge date: Your doctor or nurse will tell you what to expect.

Day of Surgery Day 1 After Surgery

e Buyawedge pillow. e Wash with Hibiclens in the morning. e Raise the head of your bed to 30 degrees.
e From now until surgery, exercise 30 e Brush your teeth. e Use your incentive spirometer 10 times

minutes (such as walking 1 mile) every each hour you’re awake.
day. e Do coughing & deep breathing
e Brush your teeth after you eat. exercises.
Whalt ds(:;ould e Stop smoking 2 or more weeks before e Situpinyour chair.
. surgery. e Walk 5 laps around the nursing unit.
e Plan your ride home after surgery. e Brush your teeth and use mouth rinses 3
The night before surgery: or more times a day.
e Wash with Hibiclens® e Learn about caring for your incisions
and feeding tube.
Presurgical testing appointment: Placed before surgery: e Chest tubes
WL IR CHMlle  Bring alist of all medications you take. |o Intravenous (IV) line e NGtube
o111 [T -1 Mle  Your nurse practitioner may order more ¢ Compression boots e Fluidsinyour IVline
and medical tests or appointments. Placed during surgery: e Chestx-ray
devices e Chest tubes ¢ Blood tests
should | e Feedingtube e Weight measurement
expect? ¢ Urinary (Foley®) catheter e Urinary catheter may be removed
e Nasogastric (NG) tube

% Memorial Sloan Kettering
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Nutrition Optimization

Esophagectomy Post-Operative Day 2 Feeding Algorithm [3 orders of 4 are selected]
OMIB IE |————C|ick!o use algorithm
Order Adult Formula: Route: Initiate at (ml/hr): | Goal Rate (ml x
24 hrs): I c

: 5| Tube Feeding - Pump J-Tube (Jejunostomy Tube) 30

|| Order | Reason: [
|| Dietiti itionist Consult [Patient on Post |

T {8 Esophagectomy Tube Feeding Algorithm

EM Esophagectomy Post-Operative -
Day 2 Tube Feeding Algorithm

Hemodynamically Stable? ®Yes ONo

Glucose > 200 O ves ®No

ke>s O kg Carr R, Molena D. Cancer
Osmolite 1.5 Med|C|ne_ In Press

POD 2: Initiate tube feedings at 30 ml per hour for 24 hours

POD 3: Increase tube feeding rate by 10 ml every 8 hours to 50 ml/hour x 24 hours
Thereafter, refer to Clinical Dietitian nutrition assessment for patient-specific
recommendations for advancement to 24-hour tube feeding an le e feeding

Median (IQR)

Length of Stay  10(8-13) 8 (7-11) 0.003

Wt Loss at FU 4 (0.8-6.6) 3(0.2-4.9) 0.014
Days to CLD 8 (6-11) 7 (6-8) 0.001

Days to

Feeding Tube 29(21-48)  25(19-39) 0.03  {joan Kettering
Removal iter




erative Recovery Tracker
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Conclusions

* Technology has been integral part of surgery

* Pre- and post-operative tools for patients’ engagement can
form a winning partnership

* Tools forintra-operative imaging need to be further developed

* Partnership with industry can help improve the outcomes of
surgery

% Memorial Sloan Kettering
. Cancer Center



Email: molenad@mskcc.org

Twitter: @Daniela_Molena
@MSK_Thoracic
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