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Our system of care today Q voantheaTH

e 12,500+ employees

A e 8 hospitals
?S.h? e 95+ physician practices

Hospitals

e Qutpatient, home health
and hospice services

e Critical care transport

Electronic

e pard e Serving 1.4 million people

in 29 counties, 1/3 of NC

e $1.6 billion of net patient
revenue annually
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o Vidant Health-owned hospital

. Vidant Health primary care physicians

. Vidant Health specialists

. Vidant Healthplex | opening November 2018

Vidant Health hospitalists

Service management/joint venture

Vidant Wellness Center

Vidant Home Health & Hospice service area counties
Ambulatory surgery

Outer Banks Medical Group primary care physicians

SOdmmEmeoo

Outer Banks Medical Group specialists

Green-shaded counties represent Vidant Health’s
29-county service area.



THE ASK — CARDIOVASCULAR SURGERY S I EEER

Is there an ability to add 7-9 joint surgical cases
daily, Mon-Thurs, amongst the existing CV
surgical standard operations?

CURRENT OR OPERATIONS
6 OR rooms — 1 Decommissioned
yhrooms — 1 Deca

Stand¢ DR. C [ 1 DR I].900
DR. B DR. 7 -
DR. B
DR. M
DR. B DR. A

CVOR1 CVOR2 CVOR3
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RAWDATA: 20162018 S,

Out Room
P d Proceedin In Out Room Setup Room
Room He s g Room Room Duration | Start Ready
Case
CVOR 07 |uitrasound Guided Access To Brachial Artery, Angiogram With Stent Of Celiac Artery, Angioplasty Of Superior Mesenteric Artery [1070000022] 952 1147 115
Replacement Valve Mitral Redo X3 (Tissue), Intraoperative Tee [1070001630], Sternotomy Re-Do [1070001762], Replacement Valve Aortic
CVOR 04 [1070001629], Repair Valve Tricuspid [1070001587] 1203 1250 2048 478 1243
Electromagnetic Bronchoscopy Navigational With Biopsy, Tattoo & Fiducial Placement [1070000168], Lower Lobe Wedge Verses Lobectomy
CVOR 06 1570001000 849 1218 209 828
CVOR 06 [Esophagogastroduodenoscopy With Savary Dilatation [1070000406], Bronchoscopy [1070000164] 1252 1333 1426 53 1327
CVOR 03 [replacement/Repair Valve Mitral [1070001630], Closure Pfo [1070000236], Maze Procedure [1070001182] 732 1318 346
CVOR 05 [redo Transhiatal Nissen, Cardiopulmonary Bypass On Standby [1070001053] 741 830 49 740
CVOR 03 [replacement Valve Aortic-Tissue, Redo Sternotomy [1070001629] 828 1354 326
CVOR 06 [esophagogastroduodenoscopy With Savory Dilatation [1070000406] 735 809 34
CVOR 07 ’Transcatheter Replacement Valve Aortic Transfemoral Approach - Edwards #23 Sapien 3 [1070001821] 1120 1210 1429 139 1156
CVOR 07 ’Transcatheter Replacement Valve Aortic Transfemoral Approach Portico #26 Or #27 (St. Jude Gcj) [1070001821] 752 1120 208
CVOR 06 [Right Lower Lobectomy [1070001794] 802 1131 209 650 728
CVOR 06 [percutaneous Endoscopic Gastrostomy [1070001293], Tracheostomy [1070001816] 1131 1244 1408 84
CVOR 03 }Attempted/Failed Laser Spectranetics Lead Extraction Of Riata Lead; Insertion Of New St. Jude Durata Icd Lead [1070001135] 1149 1244 1530 166
CVOR 03 [Bypass Coronary Artery Graft [1070000185], Takedown Artery Mammary Internal [1070001781], Harvest Vein Saphenous; 1 Vein [1070000852] 803 1350 347
CVOR 06 |Laparoscopic Paraesophageal Hernia Repair [1070001071], Esophagogastroduodenoscopy [1070000406], Bronchoscopy [1070000164] 1218 1312 1721 249
CVOR 06 [esophagogastroduodenoscopy [1070000406] 1247 1315 1346 31
Bypass Coronary Artery Graft X 3; Intraoperative Tee [1070000185], Endoscopic Harvest Of Left Saphenous Vein [1070000852], Takedown Artery
CVOR 03 Mammary Internal [1070001781] 737 1410 393 713
CVOR 03 [Bypass Coronary Artery Graft [1070000185], Left Internal Mammary Artery [1070001781], Endoscopic Harvest Vein Saphenous [1070000852] 729 1149 260
CVOR 06 [Esophagogastroduodenoscopy [1070000406] 921 1009 1041 32 935 945
CVOR 01 [carotid To Subclavian Bypass [1070000184] 732 951 139

=8500 cases Mon-Thurs | 7A-7P  Check out this word: ESOPHAGOGASTRODUODENOSCOPY
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DESIGN THINKING @ voantHEALTH

Test feasibility — study OR utilization

* |s there capacity or time available in the day to
add more surgical cases

OR ROOM USAGE

A
é N
PROCEDURE DURATION TIME CLEANING ROOM SETTING UP ROOM
A A A
St iy [
server

IN ROOM OUT OF ROOM SETUP START ROOM READY

I
I
7AM 7PM

L )

Y
EFFECTIVE UTILIZATION
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MODEL DESIGN Sp—
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METHOD 1 — TECHNICALLY METHOD 2

. VIDANT HEALTH"

" — ‘3 Element Reference Property - - Move Left
£ B & B

0 %@ Element Reference Property - @ Object Reference Property - Move Right
Q Obiect Refe P . Add Table  Convertto  Remowve — Property ] Set Column Remove
ject Reference Property = Repeat Group  Table = i:'} Foreign Key Property As Key ﬂ}} Change Type -
ﬁ TLellE el Tables Columns Edit
Real
?- Facility 8 Processes DE Definitions Results
Integer
ORDATETIME | PROCEDURELENGTH (Minutes) | Sequencel
. 1 4f25/2016 7:32:00 AM 139 InpUt@CYORD1
o 2 4f25/2016 7:35:00 AM 369 InpUt@CYORD4
trin
° 3 4f25/2016 7:40:00 AM &0 InpUt@CYORDS
5 Mumber |
Fquence Humber L 4 4/25/2016 7:42:00 AM 243 InpUt@CYOR03
List b5 4f25/2016 7:52:00 AM 208 Input@CYORDT
. Lookup Tables
Enumeration & 4f25/2016 8:41:00 AM 40 Input@CYORDE
Event I% 7 4f25/2016 10:09:00 AM 32 Input@CYORDS
Rate Table 8 4f25/2015 11:40:00 AM 33 Input@CYORDE
Table Rate Tables || 4/25/2016 12:10:00PM 139 Input@CVOROT
Sequence Table @ 10 4f25/2016 1:1%00FM 529 Input@CYOR03
State il 426/2016 7:32:00 AM 346 Input@CYORD3
Schedule Work Schedules || 12 4/76/2016 7:36:00 AM 102 Input@CYORD1
13 4f26/2016 8:02:00 AM 209 Input@CYORDE
Day Pattern
14 4f26/2016 8:27:00 AM 370 Input@CYORD4
Selection Rule
T 15 4f26/2016 8:49:00 AM 101 Input@CYORDS
steering Behavior Matrices 16 4/25/2016 12:44:00 PM 34 INpUt@CYORDE
Changeover Matrix 17 4/27/2016 8:28:00 AM 326 INpUt@CYORD3
Task Dependency wﬂﬂh&» 18 427/2016 8:28:00 AM 86 INpUt@CVORDE
Replenishment Policy Input 19 427/2016 8:47:00 AM 115 Input@CVOR01
| Sequence Destination | Farameters 70 4/27/2016 8:43:00 AM 377 INDUtECVORDS

Setup a blank table — Export it — Then import the data

6/27/2019




. VIDANT HEALTH"

Properties: CVORO1 (Server)

CVOR01 Add-On Processes

= Process Logic
Capacity Type WorkSchedule CleanandSetup
Work Schedule 0ORSchedule
Ranking Rule First In First Qut Beai CleanUp Setllp _ _
Dynamic Selection Rule Maone 2gin .
Transfer-In Time 0.0 Delay - O
Process Type Specific Time
Processing Time #* Table2.PROCEDURELENGTH
Off Shift Rule Finish Work Already Started
El Other Processing Options .
: g .':' Mame | Ohiject Type | Summary
Immediately Try Seize True
Immediately Try Alloca...  True 4 Input Parameters
) JﬂLCIEEnUF‘ Distribution Input Parameter Trigngular{19 Minutes, 19 Minutes, 44 Minutes)
Table Row Referencing thjetl_.lp Distribution Input Parameter Exponential(26.519 Minutes)
State Assignments th‘l:leanl_.le Distribution Input Parameter Pert{19 Minutes, 19 Minutes, 44 Minutes)
Secondary Resources
Financials
=/ Add-On Process Triggers =
e Ll Fit Comparison for Dataset 2
Run Initialized m Rxskﬁpnn{ll‘sia.mskihwﬂ(;;?u)) .
pon Y r
Run Ending [ Triang 543.9452 Maximum 58.000 <o
I invgauss 5454418 My 26,519 26.368
Entered [ logom s 5 =
B " | Pearsons. 549.4274 [ - [o] x|
Before Processing [ pareto sosss A E Fit Comparison for Dataset 1 [smisicons =]
- [T | Loglogistic 5514553 g7 omparison for Datase - e B
Sroceszing F f:;:l:‘ :;‘::: s ¥ Triang 1177.5080 20.00 el 38.00 Minimum 19.000 15,000 |
i - o r T Maximum 44.000 44431
After Processing CleanandSetup O wpioce 5734567 _ Ol el v Mean wan zam
. | Normat SRSE| 008 SK Course Version I Pareto 12093408 Mode 19.000 19,000
==y ™ uniform 5673672 t Carolina Univerdity I Invgauss 12108891 Median 25.000 26.449
Failed O Lew sa4gos 004 ™ Lognom 1214.5002 sta Dev 5922 5994
X Dl extvaluehtin | 10374] [ Pearsons | 12208269 Skewness 05209 0.5657
REDalrEd r BetaGeneral M edvalue 12254840 Kurtosis 29383 24000
. . ": I Loglogistic | 12276561 Lertx 000 2000
Evaluating Seize Reguest = I Hormal 12629274 3 Lett o 0% 7.7%
= T Laplace 1265.3208 N RESK Course Version Right X 39.00 39.00.
r N N
on 5h|:Ft . 'E 'ﬂf‘:; i::’;:; Carolina University ;‘:":’ :g :;::; |
DFF Shl& 2 T ExtvalueMin | 13301954 Dif. P 90.0% 87.7%
Advanced Options 12 [ 22| B 2] ] =i - 1 Dol 1sia
- 7 0% 20,000 20305
: mrd M« 15% 20,000 20,985
Animation (=l |20% 20000 21685
v emy |25% 21.000 22407
o R B & B 2 g [30% 23.000 23154 Ll
el@ll&l I:Ml%lé?lﬂl Back write To Cell | Close |
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. VIDANT HEALTH"

— Properties: Sourcel (Source) -

= 5 5 z

2ty Entity Type Patients
Arrival Mode Arrival Table
Arrival Time Property  Table2Z.ORDATETIME
Entities Per Arrival 1

Repeat Arrival Pattern  False
Other Arrival Stream Options
Stopping Conditions
Buffer Logic

Table Row Referencing
State Assignments
Financials

PALSALE \
XV ees o

HEEHEEEEEHE

Properties: Qutput@Source 1 {TransferMode)
= Crossing Logic
Initial Traveler Capa...  Infinity
Entry Ranking Rule First In First Qut
= Routing Logic
Cutbound Travel Mode = Continue
Outbound Link Prefe...  Any
Cuthound Link Rule Shortest Path
[=l Entity Destination... Specific
MNode Mame f" Table2.5equencel
Transport Logic
Ride On Transporter False
State Assignments
Tally Statistics
Add-0n Process Triggers

. i

i

Paliall
2V e L

EH HEHE
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METHOD 2 — HARDER THAN IT HAD TO BE

Table Tools

Content

a Q Element Reference Property - |E|:|:FI E{H Move Left
@ Object Reference Property - - ﬂE‘] Move Righ

Property - Set Column
= ‘% Foreign Key Property As Key ﬂ}j‘ Change Ty

Columns Edit

Definitions | Foreign Key Property
Adds a Foreign Key property, which is used to make a

_ . VIDANT HEALTH"

etz G) row in this table link directly to another row in another
? table, When the row in this table is referenced using
the SeiRow step, the data in this row and the row it

y Instance Pry
S points to will be immediately available.

-; Fadlity =~ ©EProSesses 5 Definitions Results

Views < Sequence Table1
Entity Instance Property 1 | ORTIME

6/27/2019

| ORDURATION (Minutes) |
b1 [EP1 | 4/25/2015 7:32:00 AM | 139
Sequence Table1
a Table Referencel | ORROOM |
v1 o (IR PL |+ | mput@cvoro1
Lookup Tables *
"
2 P2 4/25/2016 7:35:00 AM | 369
Rate Tables
3 P3 4/25/2016 7:40:00 AM | 80
@ 4 P4 4/25/2016 7:42:00 AM 248
5 P5 4/25/2016 7:52:00 AM | 208
Work Schedules || o Ps 4/25/2016 8:41:00 AM | 40
E 7 P7 4/25/2016 10:09:00 AM | 32
8 P8 4/25/2016 11:40:00 AM | 93
Changeover g P9 4/25/2016 12:10:00 PM | 139
Matrices
10 P10 4/25/2016 1:14:00 PM 529
m 11 P11 4/26/2016 T:32:00 AM | 346
12 P12 4/26/2016 7:35:00 AM | 102
Input 13 P13 4/26/2016 8:02:00 AM | 209
Parameters
14 P14 4/26/2016 8:27:00 AM | 370

Views £

Lookup Tables

Rate Tables

=

Work Schedules

i

Changeover
Matrices

A,

Input
Parameters

?_ Fadlity =~ “B Processes DE Definitions EHH Results

Tablel

Table Referencel | ORROOM |
1 e Input@CVORD1
2 e P2 Input@CVOR04
3 [ r3 Input@CYOR0S
4 [ re Input@CVOR03
5 fe ps Input@CVOROT
ve (MR rs | Input@CVOR06
7 |IRe7 Input@CVOR06
8 e re Input@CVORD6
g [e o Input@CVOR0T
10 f[¢ P10 Input@CVOR03
1 | eru Input@CYOR03
1z |[[F P12 Input@CVOR01
13 |[[gri3 Input@CVORDE
14 |[[F P14 Input@CVOR04
15 fe P15 Input@CVOR0S
16 e P15 Input@CVORD6
17 |[F P17 Input@CVOR03
18 f[¢ P18 Input@CVOR0E
18 f[¢ P19 Input@CVOR01
0 f% P20 Input@CVOR0S

11



IF ENTITY TYPES MATTER Q@ voantHeaTH

I—ISmdetl T Properties: ENTRANCE (Source)
B4, VIR Procedure | Mix | ProcedureTime (Minutes) | [/l Show Commanly Used Properties Only
1 VIR_PERM_CATH_HCKMN_MNEOSTR_PICC_GRTR_SYR 13.18 32.3 =/ Entity Arrival Logic >
z VIR_INSERT_CHEST_IMPLANTED_PORT_GRTR_SYR 6.45 42.4 Entity Type ProcedureType.VIRProcedure
Arrival Mode Interarrival Time
=
3 VIR _NON_TUNCVC_VASCTH_LUMCYL_5_YEARS 47 411 Time Offset 0.0
4 VIR _CHANGE _CATH_MEPHRO_PERC 4,18 60.2 Interarrival Time Random.Exponential(40)
5 VIR _WRITTEN_CONSULT _INTERVENTIONAL 3.92 75.6 Entities Per Arrival 1
6 B VIR_PLCMT_SEL_CATH_INT_CARCTID_W_INTRACRANL_ANGIO_UNI_RT 3.24 43.5 =l Stopping Conditions
J 5 —— | Maximum Arrivals 15
FAuEncs 1a0E [ Maxirnum Time Infinity
a 'I.!'IF‘. Procedure | SEQUENCE Stop Event Name
(1 B vm_an_aa__cnm_m_cmﬂm_w_mmm_mo_uu_m|E| Input@BIPLAME Buffer Logic
z ' VIR_PLCMT_SEL_CATH_INT_CAROTID_W_INTRACRANL_ANGIO_UNI_RT  Input@sinkl = Table Row Referencing
o El Before Creating Entities
Action Type Reference Existing Row
W Table Name ProcedureType
7 E VIR_DRN_PERI_RETROPERITOMEAL_PERC_W_IMAGE_RT 2,62 106.4 Row Number ProcedureType.Mix.RandomRow
J S —— | On Created Entity
equence fable State Assignments
q 'u."[F‘. Procedure |5equence TS
b1 B m_mn_m_nﬂmm_m_w_m_mm SINGLEPLAME Add-On Process Triggers
2 '/ VIR_DRN_PERI_RETROPERITONEAL_PERC_W_IMAGE RT  Input@Sink1 Advanced Options
- General
Animation
v
-]
8 VIR _EXCHAMNGE_CATH_BILIARY_DRAIN 2,43 59
g VIR _INSERT_INTRAVASC_VEMA_CAVA_FLTR 2,01 39.6
10 VIR _REPLACE_PERMCTH_HCKMN_MEOQSTAR 1,94 75.8
11 VIR_PLCMT_SEL_CATH_CAROTID_OR_INNOM_\W_EXCRAML_ANGIO_UMI_RT = 1.91 125
12 VIR _CHOLECYSTOSTOMY_PERC 1,55 110.2

12



SIMULATION RESULTS Q) vioantHeaTy

EEFECTIVE * 3years of dajca normalized the
OR ROOM room utilization values leveling the
UTILIZATION

hours when the OR rooms are shut
CVOR1 47.8 down between 7A-7P
CVORS3 62.0 * Based on utilization values, there is
CVOR4 60.4 an estimated 4-5 hours of ungsed

time for each OR on a normalized
CVOR5 56.8 scale
CVOR6 62.7 * Depending on block scheduling and
CVOR7 539 if there is no cancelations, some

rooms may have more unused time
while others may be at full capacity

* Please consider one major factor,

ACTUAL the model calculated the exact time
TIME USED the room was in use - the usage
could be less than or exceed the
BLOCKED TIME time of the block schedule for the

cases scheduled

6/27/2019 13



PEELING THE ONION - Q vowTheaTH

Utilization Test

Preference cards
off, Sterile
processing issues

Requirements & Block Scheduling Surgical durations
Preparations Optimization not matched well
Issues BYES to blocks

Surgical materials & Inventory
equipment needs — Management
stocking, ordering, lssues
planning problems

Surgical Case Surgical case challenges
and experiences

observed

Operations Issues

6/27/2019 14



TA K E "AWAYS . VIDANT HEALTH"

* Take the time to break the model down in the
simplest form

* What matters and what doesn’t

* Process map to model design

* Translate the information appropriately and
directly

* Don’t get fancy
 Start small — bit by bit

6/27/2019 15



P CTIEL Ry
QUESTIONS

What can | do better?



	Advanced Simple Techniques:��More ways to CUT a model in the Operating Room
	Our system of care today
	Our service area
	THE ASK – CARDIOVASCULAR SURGERY
	RAW DATA: 2016-2018
	DESIGN THINKING
	MODEL DESIGN
	METHOD 1 – TECHNICALLY METHOD 2
	Slide Number 9
	Slide Number 10
	METHOD 2 – HARDER THAN IT HAD TO BE
	IF ENTITY TYPES MATTER
	SIMULATION RESULTS
	PEELING THE ONION
	TAKE-AWAYS
	Slide Number 16

