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Objectives

Definition of quality and quality improvement (QI)

Why QI is important

Current issues in QI



What is QI?

Direct correlation between the level 
of improved health services and the 

desired health outcomes of 
individuals and populations. IOM

What is Quality?

Meeting or exceeding customer 
expectations. Juran Fitness for Use



Patient-centered
Providing care that is 
respectful of and 
responsive to patient 
preferences, needs and 
values

Efficient
Avoiding waste, including 

equipment, supplies, ideas 
and energy

Safe
Avoiding harm 

to patients from 
care intended to 

help

Timely
Reducing waits and 
harmful delays for those 
who receive and give care

Equitable
Providing care that does 
not vary in quality because 
of personal characteristics

Effective
Health services are 
provided based on 

scientific knowledge to 
those who will benefit and 
avoiding services to those 

who will not



What is QI?

Systematic and continuous actions that lead to 

measurable improvement in health care 

services and the health status of targeted 

patient groups. USDHHS

What is Quality Improvement?



What is QI?

Traditional Research Quality Improvement
Hypothesis Problem Statement
Discover new evidence Integrate evidence-based practice
Few interventions with attempt to 
control for confounding factors

Multiple changes simultaneously in a 
complex system

Comparison to control group Comparison to pre-intervention
Conclusions obtained over long 
intervals

Effect of intervention assessed in rapid 
cycles



What is QI?

Quality 
Assurance

Patient Safety

Health Services 
Research

Implementation 
Science

Quality Improvement

Change 
Management Team Science

Healthcare 
Policy

Human Factors 
Engineering
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Modern Trends in Quality Improvement

Dipti Itchhaporia et al. J Am Coll Cardiol 2021; 78:2262-2264.



What Can We Do to Help?

• Education and engagement of our physicians and staff in QI

• Focus on best practices in implementation as well as clinical care

• Contribute to advocacy efforts



Providing the best care for my 
patients, and saving money

Grace J. Wang, MD, MSCE, FACS
Associate Professor of Surgery
Hospital of the University of Pennsylvania
Division of Vascular Surgery and Endovascular Therapy



No relevant disclosures



Optimizing outcomes and lowering costs
 “Optimizing Value in healthcare”
 According to Michael E. Porter:

How does the VQI allow us to ensure good outcomes as 
well as limit costs?

“The best “health outcomes achieved per 
dollar spent”



Vascular Quality Initiative Collects Data on 13 
Vascular Procedures, 1 Vascular Medicine registry

 CAS
 CEA
 EVAR
Open AAA repair
Hemodialysis Access
 Infrainguinal bypass
 Suprainguinal bypass
 Peripheral vascular intervention

 Lower extremity amputation
 Thoracic and Complex EVAR
 IVC filter
 Varicose vein
 Venous stent
 Vascular Medicine Registry (in 

conjunction with AHA and SVM)-
carotid, PAD and AAA

Unlike other non-vascular registries, the VQI collects 
outcomes which are specific to each type of procedure



TEVAR/Complex EVAR-
outcomes

 Stroke
 Spinal cord ischemia 
 Access complications 
 Retrograde type A dissection 
 Postoperative respiratory issues
 Death



Open AAA repair-operative details



Open AAA-postoperative outcomes

Specific outcomes can be understood in the context of operative details



CEA-Postoperative outcomes

Special attention to: Stroke, Cranial nerve injury and cerebral hyperperfusion syndrome



How does the VQI help lower costs?

 Endovascular procedures
 Greater upfront costs, shorter LOS

Open procedures
 Less device costs, longer LOS



Granular procedural data for endovascular 
endovascular procedures 

 TEVAR and Complex EVAR 
registry
 EVAR registry
 Track numbers of aortic stent 

grafts, diameters, lengths, 
adjunctive technologies such 
as IVUS, intravascular 
lithotripsy



69 year old with uncomplicated type B 
aortic dissection-9 months previously

High risk category
 2 cm entry tear
 6 mm growth over 6 months

Aortic diameter>40 mm
False lumen>22 mm
Entry tear lesser curve location



Hospital course

Hospital day 1-left carotid 
subclavian bypass
Hospital day 3-TEVAR and left 

subclavian coil embolization
 IVUS

“Gothic Arch”
Wire in left carotid






34 x 150 CTAG proximal, 37 x 200 CTAG distal
Penumbra coil-8 mm Ruby and 45 cm packing coil
2 Prostyle in right groin, 1 in left groin

These information are unique to the VQI and can be used 
to build consignment inventory and assist with contracting 









PVI registry

 Track number of 
drug coated 
technology, 
diameters, lengths, 
adjunctive 
technologies like 
atherectomy and 
peripheral IVUS

Right SFA recanalization, SFA POBA, DCB, Supera stent, perclose vascular closure device

?Role of atherectomy and distal protection device, IVUS, reentry devices
Practice patterns differ, costs can quickly add up
Allows tracking of expensive device utilization



Open procedures have 
longer length of stay

 For open procedures
 Track length of stay-biggest driver 

of cost
 Pick homogeneous patient 

population (CEA, bypass for CLTI) 
to develop a protocol for 
postoperative care
 Minimize variation in care as well 

as complications (i.e. wound 
infection for infrainguinal bypass) 
 Evaluate opportunities for 

streamlining care

Decreasing postoperative complications and coordinating care can decrease LOS and costs after open procedures



 Institutional series using VQI data-N=334, combined with billing data
Mean age 66.4 years
 64.7% males
 58.5% white
 53.6% with diabetes
 11.1% on dialysis
 Any smoking history-80.5%
Medicare-45.9%, Medicaid-11.9%



Prolonged vs non-
prolonged LOS groups

 Prolonged LOS-greater than 7 
days

 Prolonged LOS group stayed 2 
weeks longer than 
nonprolonged LOS group (19.7 
± 12.3 vs. 4.9 ± 1.6 days, 
respectively, P < 0.001)

 Prolonged LOS patients more 
likely to be transferred and 
have diabetes



Presentation and prior surgical history

Prolonged LOS patients presented with more tissue loss and acute limb ischemia, 
prior ipsilateral bypass



Operative variables

Urgency, tibial or distal target and vein graft conduit 
were all associated with prolonged LOS



Postoperative variables

Prolonged LOS cohort had an increased return to OR, primarily for toe or minor foot 
amputations by podiatry, also had more hyperbaric therapy



Multivariable logistic regression for prolonged 
LOS

Urgency, critical limb ischemia indication, return to OR-minor amputations, 
use of vein conduit, discharge anticoagulant independently associated with 
prolonged LOS



Comparisons to other hospitals

 LOS Index (observed/expected) used to compare our LOS to other 
centers in the University Health Consortium (UHC) hospitals
 LOS Index (O/E) was greater than other UHC centers (2.14 vs 1.30, 

p<0.01)
Our expected LOS was greater than other UHC hospitals (8.03 vs. 

6.12,P < 0.001), however our observed mean LOS was still 10 days 
longer, accounting for increased LOS Index



Benchmarked against 
Regional and National 
VQI participants

Our center was an outlier for LOS 
at the regional and national level



 Mean total cost (direct and 
indirect costs) was significantly 
higher in the prolonged LOS 
group ($63,559.04 vs 
$22,997.40, P < 0.001)

 Direct costs were the driver in 
this differential ($41,325.81 vs. 
$15,297.80, P < 0.001)
 Hospital stay accounted for 

71% of direct costs

Difference in Costs Between 
Groups

Cost of the hospital stay accounted for the majority of the differential between the groups
($24,970.88 vs. $6,558.16, P < 0.001)



Summary of study findings

 Identified predictors of increased LOS in our lower extremity bypass 
patient population
 In particular, return to the operating room for toe and minor foot 

amputations was a major driver
 Comparison with other UHC hospitals allowed us to compare with 

other similar academic centers
 Comparison with regional and national VQI data allowed us to further 

benchmark against VQI participants
 Allowed us to identify LOS, and in particular, return to OR for minor 

foot surgery as major driver of increased cost of care of prolonged 
LOS amongst bypass patients

Data allowed us to advocate for increase in podiatry FTE, as well as advocate for 
limb OR room, to expedite minor amputations following lower extremity bypass



Conclusions
 The VQI registries encompass many common vascular procedures 

performed
 The outcomes captured are specific to each registry which allows  

tracking of relevant outcomes after each type of procedure
 These outcomes can be benchmarked at the regional and national level

Device data is captured in a granular fashion, allowing accurate drill-
down for consignment and cost information
 These data can be used to inform decisions regarding resource 

allocation to provide optimal care in a value-conscious way



So you don’t have a registry: 
EMR and paper-based QI

2022 Vascular Annual Meeting

Ashley Vavra, MD, MS
Assistant Professor 
Department of Surgery, Division of Vascular Surgery
Northwestern Feinberg School of Medicine
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− I will be using a lot of EPIC-based examples



Outline

• Getting started with Quality Improvement (QI): an improvement framework

• How the electronic medical record (EMR) can support improvement 

• How paper-based methods can support improvement





Elements of Successful Quality Improvement



Elements of Successful Quality Improvement
Improvement Cycle



Improvement Cycle

M
Measure

D
Define

A
Analyze

I
Improve

C
Control

Define the 
Problem

Support the 
Intervention

Evaluate and 
Monitor 
Success



Types of Measurement for QI

Process
Activities required to delivery care

• SSI prevention bundle
• Safety checklist
• Smoking cessation counseling
• Preoperative cardiac risk 

evaluation
• Antiplatelet and Statin adherence

Outcome
Consequence of care delivery

• Patient-reported outcomes
• Patient satisfaction
• Length of Stay
• Readmissions
• Morbidity
• Mortality

Quantitative
Numerical, measurable data

Analyzed with statistics

Qualitative
Description using words
Analyzed with themes



How the EMR Can Help Improve Quality 

• >95% of hospitals 
have an EMR

• In 2016 and 2017, 
94% of hospitals 
reported using 
data from the 
EMR to inform 
care.



How the EMR Can Help Improve Quality 
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Using EMR and Paper to Support the Improvement Cycle

M
Measure

D
Define

A
Analyze

I
Improve

C
Control

Define the 
Problem

Support the 
Intervention

Evaluate and 
Monitor 
Success



EMR: Define the Problem

Process



EMR: Define the Problem

Process



EMR: Define the Problem

Outcome

• Morbidity can be tricky

• Turnaround may be faster
compared to registry



EMR: Support the Intervention

• Smartphrases
• Ordersets /Smartsets
− Facilitate the process
− Track the process



Insights Based on Initial Data Pull & Chart Review

Month # LEAB 
Cases

% ERP 
Identification

ERP-Identified
Average 

LOS

ERP-Identified
with Frailty 
Assessment

ERP-Identified 
with Ensure 
Pre-Surgery

ERP-Identified 
with Pre-Op 

Acetaminophen

ERP-Identified 
with Post-Op 

Multimodal Analgesia

Feb 2022 10 30% 17.87 Days 33% 33% 33% 100%

Mar 2022 11 64% 9.12 Days 71% 29% 86% 86%

Apr 2022 6 33% 5.23 Days 0% 0% 50% 50%
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LEAB Distribution of Cases

Elective Emergency Other

Date Surgeon Type ERP?

2/1/22 VAVRA Emergency No

2/4/22 RODRIGUEZ Emergency Yes

2/8/22 RODRIGUEZ Elective No

2/10/22 TOMITA Other No

2/11/22 TOMITA Elective Yes

2/17/22 ESKANDARI Elective No

2/18/22 HO Emergency No

2/22/22 RODRIGUEZ Other No

2/24/22 ESKANDARI Elective Yes

2/25/22 VAVRA Other No

3/2/22 RODRIGUEZ Other No

3/3/22 HOEL Elective Yes

3/8/22 RODRIGUEZ Other Yes

3/9/22 HOEL Emergency Yes

3/14/22 HO Emergency Yes

3/15/22 RODRIGUEZ Elective No

Date Surgeon Type ERP?

3/16/22 TOMITA Other No

3/16/22 ESKANDARI Other Yes

3/23/22 HOEL Elective Yes

3/31/22 ESKANDARI Elective Yes

3/31/22 ESKANDARI Elective No

4/3/22 VAVRA Other No

4/4/22 HO Other No

4/7/22 ESKANDARI Elective No

4/8/22 TOMITA Emergency Yes

4/12/22 RODRIGUEZ Elective No

4/12/22 RODRIGUEZ Elective Yes

Note: data through mid-April & final data set still being validated

EMR: Evaluate and Monitor Success



EMR: Data Considerations

• Need strict definitions to aid extraction

• Audit data to ensure fidelity



EMR: Data Considerations

• Need strict definitions to aid extraction

• Audit data to ensure fidelity

• Prioritize discrete data



QI by Paper: Define the Problem and Evaluate Success

• Observation and Audit
− Process maps

• Value stream
• Audit of interventions

Preop 
assessment of 

risk

Type and 
cross 2U, 

Preop 
hemoglobin 

checked

Patient 
receives 

PRBC

Procedure 
completed

Patient 
booked for 

LEAB

Intraop
indication 

for 
transfusion

START STOP



QI by Paper: Define the Problem and Evaluate Success

• Surveys and interviews
− Satisfaction
− Evaluation of barriers



QI by Paper: Define the Problem and Evaluate Success

• Surveys and interviews
− Satisfaction
− Evaluation of barriers

 Indications:
• Anemia (hgb < 8 g/dL)
• Blood loss
• Hemodynamic Instability
• History of coronary disease

 Deeper Themes: 
• Communication around the 

decision to transfusion



QI by Paper: Define the Problem and Support Intervention 

• Manual Data Collection



QI by Paper: Data Considerations

• Time Considerations for collection

• Stakeholder analysis prior to interviews



Summary

• The EMR and Paper are effective and essential tools for QI

• Specific tools and resources will be institution specific

• The SVS can help!



https://www.vqi.org/quality-improvement/



https://vascular.org/vascular-specialists/practice-and-quality/quality
SVS Connect > Communities > Quality Improvement Community



Thank you!
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