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Robotic history and an old Grand
Rounds presentation...

e\

), rora Health Care-



2006 Grand Rounds...
Following a 1 %2 day pig lab in Hackensack, NJ

Robotic Surgery:
A Technology
Looking For An

Application?

William B. Tisol, MD
Division of Cardiothoracic Surgery

Medical College of Wisconsin
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2006 Grand Rounds...
Following a 1 %2 day pig lab in Hackensack, NJ

Brief History of Surgical Robots

m 1985 — Puma 560 used
by Kwoh et al for
ncumsurgical bi()psics

E 1988 — PROBOT for

prostate resection
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2006 Grand Rounds...
Following a 1 %2 day pig lab in Hackensack, NJ

Brief History of Surgical Robots

m [Late 80’s — NASA
and DOD begin
work on

tclcprcscncc surgery

Early 90’s - Stanford

Research Institute )
develops dexterous SRI Iional
telemanipulator
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2006 Grand Rounds...
Following a 1 %2 day pig lab in Hackensack, NJ

Brief History of Surgical Robots

m 1998 — ZEUS
surgical robot

system

1999 — da Vinci
surgical robot

system
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2006 Grand Rounds...
Following a 1 %2 day pig lab in Hackensack, NJ

Failed application of proven
technology...

m October 14, 1947, Bell X-1 accelerated to a speed of
Mach 1.06

m 24 October 2003 British Airways operates last
commercial services
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2006 Grand Rounds...
Following a 1 %2 day pig lab in Hackensack, NJ

Proven technology failing to meet

expectations...
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2006 Grand Rounds...
Following a 1 %2 day pig lab in Hackensack, NJ

Applied technology for a price...
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2006 Grand Rounds...
Following a 1 %2 day pig lab in Hackensack, NJ

Technology requiring refinement

prior to acceptance...
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2006 Grand Rounds...
Following a 1 %2 day pig lab in Hackensack, NJ

What will the surgical robot become?

A

_ S
CO0D FYEAR -

.
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Why | became a robotic thoracic surgeon
2006...

| wanted to evaluate and understand the technology for
myself

*How does this work in my practice

*Already believed in the benefits of MIS/VATS
*Improved instrument motion

*6 Degrees of “wristed” motion versus “sticks”
*3D optics and 10x magnification

*Steady and always positioned where you want it
*Improved ergonomics

*No more “looking over your shoulder”
*Benefits not fully realized until | gained robotic proficiency

*Need to accept a learning curve
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Evolution of Robotic Thoracic Surgery

2006 2009 2014

E INTEGRATED

FIREFLY™

FIREFLY™ ENERGY
k
ADVANCED
INSTRUMENTS
STAPLER
da Vincig S™ da Vincig Si™ da Vinci® Xi™
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Aurora Healthcare Robotic Production
17,146 All time cases completed from 2001 through 2017

Aurora All Time Case Total Through 2016

6,000

5,336
5,000
4,000
3,000
2,000
1,000
12
0 T
Aurora 5t. Aurora Aurora Aurora West Aurora Aurora
Luke's Grafton BayCare Allis Medical Medical Medical
Medical Medical Medical Center Center - Center -
Center - WI Center Center Summit Kenosha
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Aurora System 3 Year Robotic Volume Trends

3,500

3,321

7 Robotic Programs
3321 cases 2017 3,000
 52% increase from

2016 2,500

13 daVinci Systems 2,000
* 10 Xi Systems

W 2015
m 2016

* 35jSystem 1,500 017
Variable case mix 1,000
* URO, GYN, GYO,

GS, THOR, CARD 500

BAYCARE GRAFTON KENOSHA SHEBOYGAN ST LUKES SUMMIT  WEST ALLIS Grand Total
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2R, 4R and 10R Lymphadenectomy
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Why minimally invasive surgery benefits patients

Oncologic equivalent to open technique

*Less post operative pain
*Less post operative pain medication administration
*Fewer analgesic side effects
*Nausea
*Dizziness
*Constipation
*Increased mobility
*Fewer complications
*Pneumonia
*lleus
DVT
*Shorter LOS
*Accelerated recovery and return to work/recreation
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Outcomes data

EN
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Aurora Robotic Lobectomy Outcomes
Demographics

N =256
Male — 38.7%
Mean age — 68.5
Mean BMI — 28.4
Co-morbidities
DM - 16.9%
HTN — 62.1%
CVD - 32.7%
COPD - 33.5%
Smoking (former) — 62.5%
Smoking (current) — 25.4%
Preop CRT - 6.1%
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Aurora Robotic Lobectomy Outcomes
Lobectomy Breakdown

RUL - 91
RML - 26
RLL - 35
LUL - 68
LLL - 36
Bi-lobes - 8
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Aurora Robotic Lobectomy Outcomes
Pathology

Adenocarcinoma 149 (60.8%)
Squamous cell carcinoma 68 (27.8%)
Other (11.4%)
Neuroendocrine 3
Carcinoid 8
Mixed 2
Small cell carcinoma 3
Bronchiectasis 1
MAC 2
Metastasis 2
NED 2
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Aurora Robotic Lobectomy Outcomes

Intraoperative

Single Surgeon/Dedicated OR teams
Median op time — 125 min
Median console time — 102 min
Mean Total LN's — 14.1
Conversion rate — 2.4%
Inadequate single lung ventilation — 3 (1.2%)
Bleeding — 3 (1.2%)
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Xi times

Improving...

1 Xi Console Times (median 99 min)

250 -
200 -
150 -
100 - T
50 1

O -
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96101106111116121126131136141146
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Operative times

Improving...

180

160

140

120 -

100 -

2014

80 -

20 -

OP Time Console Time

W 2015

w2016

23

Non-Console Time
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Aurora Robotic Lobectomy Outcomes

M&M
A-fib — 7.3% (10.6% - STS)
Pneumonia — 1.6% (3.9%)
30d mortality — 0.4% (0.8%)
LOS 3.0d (4.0d)
Post op transfusion 0.4%
Chest tube >5d — 23.3% (11.5%)
CT duration

Median 3d

Mean 6.4d
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Chest tube > 5 days, LOS and conversions

Seems intertwined...

CT > 5 days
40%
35%
30%
25%
20% B CT>5 days
15%
10%
0% T
2014 2015 2016 2017 Q1/2 6

m2014

m 2015

w2016

LOS Conversions
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Robot Financials
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Robot Finance South East Wisconsin

| am not a finance expert.

Semice Line Cases] Days Charges Paid Direct Cost | Indweet Cosd
GASTROENTERCLOGY 12 25 §447 407 $213 387 $110 B33 $87 bR
GEMCRAI 19| 6 $4 001 564 | $1.743 470 T T $533 289
RCLOGY &0 75 $1 656 302 962 053 $263 243 $175.759
WOMENS HEALTH A3 23 $5 Eab Bha 240 803 | §1 064 501 §3333 BED

M4 60 1961126 85072327 §2.168.99%  §1.730.373
Per Case Averaqge
prinbuticn | Condnbution
ALOS| Charges Faid Reimb% | Deect Cost|  Mar Margin %

2 S50 2l BT L571% .15 1107 427 %

i TG T I I RED HET ED

2 $33 126 $17 241 52 0% ¥ $11 362 63 4%

1 $.0 8247 VAR 38 3% B M5 = 53 22 5%

2 $31.149 $13.00 424% 35,643 87,561 5 .2%

Y
S“VAurora Health Care-




Robot Finance South East Wisconsin

| am not a finance expert...

Per Case .HmlaraL

" Conirbulion l:nfﬂrl-n.nllm

Reirmb% | Deect Cost i
1B 332 &3 % 8215 3,107 dEl..'-".‘-‘-
%14 701 43 7% W13 571 5B 3%
317 241 52 0% B 23 11 382 B9 4%

$20 247 . . :
$31.149 13,209 42.4% §5 648 &7 561 57.2%

P | == | | | Pt
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Robot Finance South East Wisconsin

| am not a finance expert...

TOTAL | gt [ ouipatent | Total | [ _inpatant_JCwigaent | Total |
Camas 113 M Hd i 187 404
Dy 32 2% 55 &7 198 870
H Grasy Fepmie MEEENE R4S T F11 560135 PR EDT 51103 ®F 136,00
Reimbursement Nt Raarwe 207000 BLE500F MSOINT SOMDEE O YHEGH 9525004
Outpatlent 26_39% Semburanos! % 45 Kt 3% K ip B K p
| . 30-49% DbsctExpensss SSA4600 $1D430 RO DM SISO $256006
npatient 30-49% Cantribution Margin 1072420 1500315 §20005 2205470 16467 53380060
A” 31_42% Canfribulng Hawgn B [ E=" 5 8t % e S
T : [epatint_Joutpaten | ol | [[irpaion ] Getpatnt | Totd | [ingatent | Dutpatiers |__Total ]
Contribution Margin e L L el B
Outpatient 36-77% 03 1 116 133 X 1602 ED &3 90
. ¥ A3 FEs eE L RLEM $HAEEAD Waddbd §40=R3 510 REI3AM FIRSFSDET SEER1DEAD
Inpat|ent 48-69% VA B4R ESTIT ST RBISH SIME0E RSN SIEH0 813
o 1 0 % 17 k] K R A% 1% KN
All 49-76% STESDE W6 SOOBEY  BZNGAD SISII9 WOEAN  SMIAN MINED B AGS
WO LR WUNE SSBSTHT BMOGKS WGABIR SRSI 4IRE08 BAGES1%
4m% % 5% Hr & i 8% firs i ot
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Financial Advantage
Open v. VATS v. Robotic Lobectomy

Potential Cost Offsets
Clinical Measures - Lobectomy

Estimated Cost Savings Per Procedure

*Adams RD, et al. Initial Multicenter Community Robotic Lobectomy Experience: Comparisons to a National Database. Ann Thorac Surg 2014
June;97:1893-900. doi: 10.1016/j.athoracsur.2014.02.043.
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Be aware of your environment
Abbas Abbas, MD

= Capital cost
* Instrument cost
* OR time

« Salaries

* Administrative
overhead

* Non-robotic instrument
expense

« Length of Stay

« Conversions
Complications

* Readmissions

« Surgical Infections
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Know the whole picture
Abbas Abbas, MD

T

Revenue and Return

» Contribution margin
* Net margin

* Marketing return
+« Competitive tool
* Educational tool
* Research tool

Y
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Robot Lobectomy Program and
Successful Program Development
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Development areas requiring attention
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Room Set up

Planning and dry run essential.

Room 14

Patient is Supine

Anesthesia

Surgeon Console

Double|Ring Stan

Scope Table

Patient Cart/ Robg

-

PNy

‘ Stryker/Boom

Vision Tower

Desk ]

-
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Warmer

Xi Robot Thymectomy
Procedure Start

Window

MCK, RN 03/2015



Lobectomy Maps
RUL and LUL
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MIS Pathway
We can do cool stuff in the OR but...

MIS Lobectomy Pathway

Pre-Operative Clinic Intra-Operative Paost-Op Day of Surgery

Cardlnhgvinrdearmneﬂawﬁte Pulmonary/Critical Care as needed
SCIF
___
Nutriticn class
NPO after midnight Up lhdurinral meals
= ooy
Treatment Stop ASA/anticoagulation 5 days before surgery Clip surgical site CT to gravity {-Bcm suction)
{unless stents) Foley placed {if surg »1.5h) Mucinex
Hibiclens scrub pm before and am of surgery Peripheral IV RT/HHN per order
Time Out 15, cough and deep breathing g1 hfevery TV commercial
IWF @100 mL/h
Tele for 72h
- Msmt ___
D/C needs Patient and family education about surgery and Patient extubated in OR Resume home meds as appropriate
expectations of hospitalization

-
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MIS Pathway
We can do cool stuff in the OR but...

MIS Lobectomy Pathway

POD #1-DfC D/C Criteria Post-op Clinic

Oncology as needed
Mmeasures

can:lal: mhd:fm'ﬂmrat.t axercises

Ady di_-tas lerated to home
Nutrition

15, cough and f.hep breathhg g1 hrfevery tv 4. Voiding

Treatrnarlt {BM not required)

— -

Social services as needed Majerity home by POD#2-3
CT site occlusive dressing remains on for
4B hrs
D/C needs May shower once occlusive dressing off,
no baths
Wash incisions daily with soap and water

-
®“yAurora Health Care-




Surgeon Development

*Patience, practice and perseverance
*Learn the surgeon console
*Use the simulator
*Assist another surgeon
eLearn from other’s experiences
*Understand being at the bedside
*Overcome being away from the table
*Have a plan and set goals
*Accept the learning curve
It will take longer at first

T
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What’s the Learning Curve?

Learning to ski...

i %’ mbeginning /,/

breakthrough!
waiting for next
breakthrough

breakthrough!
waiting for next
breakthrough

waiting for breakthrough

Figure 2: Continuous Learning

|

[EICED

: steady
improvement

time
Figure 3: Textbook Learning Curve

set aside dedicated
time to train
adoped a -
fitness plan
recovered from attended a
had a great setback —— training camp

clinic 2
fiddled around with
stuff that didn't

really go anywhere

)

Figure 4: Reality

S
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What'’s the Learning Curve?

-
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Dr. Lyle Anderson (72 ) Harrisburg, PA
Learning robotics at a Luminary course today.

What's more impressive he spent >100 hours on the
simulator with his CSR Joel Sweigart before the
course /

A role model - we never stop learning.
He's going to join RSC later today !
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Team Development

*Find volunteers as team members that want
to learn the robot
*Teach your thoracic team the robot
*Build team rapport
*Open communication
*Debrief after case
*What went right/wrong?
*What could we do better?
*Be encouraging
*Team sport

T
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Team Development

Knowing your role

Robotic
Roles

-
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Team
Arrives

Set Up

Patient in
Room

Draping

Ports Placed

Console
Time

Surgeon
Off Console

Incision
Closed

Pt Transfer
to PACU

Support (RN)

Assist (ST)

Setting room around

Starting to open supplies

Open sterile supplies, count Open sternesupplles,v drape
with ST, Drape robot robot
Assist with Positioning, Assist with Positioning,

Clipping and Prepping

Clipping and Prepping

Assist in draping and Port
placement

Docking, Insert Instruments

Assist with surgery
Help undrape robot and clean Help undrape robot and clean
up up

Help move Patient onto bed

Help move Patient onto bed,

and breakdown room breakdown room
Help housekeeping, Start next Help housekeeping, Start next
set up set up




Team Development

Knowing your role

Robotic
Roles

Team
Arrives

SetUp

Patient in
Room

Draping

Ports Placed

Console
Time

Surgeon
Off Console

Incision
Closed

Pt Transfer
to PACU

-
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Achieving Proficiency and Finding Success

Team Sport...

e,

Robaotic Surgery Daily Wrap Up Sheet

DATE:
TSSLUE SOLUTEON ANER
Wt any ndeded ssspmant ve: O
imtasing fram the room? e o
Did you have ko remove any | Yo O
I
unnesded eguipmdant om we O
Ehig Faam?
‘Were any sbacked iams e O
mssing? e
Were any |bemes from wer O
preference card missng fram ]
CaaE can’?
Where thare any changes tha | ves O
niskd b0 Be made o the N—-U——- |
| prefprence cand or cards? .
D i asg any ves O
Issuesproblems with the e O
Dpvensi iyinam tadasy 7 Wi
aksitance accessbie?
W thie cass picked or Yes O
stha chaled progerly? P

Cammamnts:

Case 1 Schedulad Time

Case ¥ Scheduled Tims,

Case 3 Scheduled Time

SEFgR; Surgean: Surgean:

Previous cese wheels cut Provious cade wheels out Previous caze whesls out
Am Raady Inroom Rm Ready lin ropam, Fimi Resdy In Padim
Stairt Dratked HIG] Docked Start Docked
Conzale Undaek, Console Undiack Console Undaock,
Stali Sraff Sxaff

Commenks: Commerts: Coamamiesnts:
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Program Development

*Create a Robotic Committee

*Outcomes and safety

*Resource utilization

*Training
*Horizontal integration between surgical
specialties including Anesthesia
*Vertical integration from OR to Administration
*Promote milestones and results

T
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Effective Robot Committee Structure

President
|
C-Suite
|

Foundation

|
GS — URO — GYN — GYO — TS — ANES

|
OR Dir/MGR

Robot Coordinator

|
ISRG

T
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AURORA MEDICAL CENTER IN GRAFTON
A NATIONAL CASE OBSERVATION SITE FOR
THORACIC ROBOT-ASSISTED SURGERY

* Established January 2016
* 1 of 19 national programs (1 of 2 in Midwest)
* Most visited thoracic observation site in the world - 2017
e 88 outside visitors hosted
* 100+ total guests
* Highest rated thoracic observation site
*Score 9.91/10
 Locations of Visitor’s Home Institution: Wisconsin, lllinois,
Indiana, Minnesota, lowa, California, Nebraska, North Carolina,
Ohio, Colorado, Kentucky, Michigan, Arizona, South Dakota,
Florida, Georgia, Washington, Texas, Tennessee and China.
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Questions?
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Surgeon Development

350

Robotic Case Volume

300
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0 — Il =m - .

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
(projected)
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LLL Pulmonary Artery Stapling — Curved Tip

’ 1 STAPLER 30 CURVED-
TIP
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